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I. Outline of the Project

Country: Republic of India Project title: Project for Information Network for Natural
Disaster Mitigation and Recovery

Issue/Sector: Information and communication | Cooperation scheme: Technical cooperation

technology, Disaster management

Division in charge: JICA Total cost: 478 million Yen

Period of R/D: 17 March 2010 Implementation: Indian Institute of Technology,

Cooperation | Duration: July 2010 to June | Hyderabad (IITTH), other three Institutes of Technology,
2015 (5 years) Indian Meteorological Department (IMD), and National

Geophysical Research Institute, Hyderabad (NGRI)

Supporting Organization in Japan: None

Related Cooperation: None

1-1 Background of the Project

The Japan Science and Technology Agency (JST), the Japan International Cooperation Agency (JICA) and
the Government of India have agreed to co-operate in implementing the Project for “Information Network
for Natural Disaster Mitigation and Recovery in India”(hereinafter referred to as “the Project” or “the
DISANET Project”). The director of IIT Hyderabad bears overall responsibility for the Project and is the
chairperson of the Joint Coordinating Committee (JCC).

In order to carry out the Project successfully, four (4) different groups as follows, each with a defined set
of the tasks, was identified which involve participation of multiple Indian and Japanese universities and
agencies.

Group 1: Earthquake Disaster Risk Mitigation

Group 2: Weather Monitoring Platform

Group 3: Sustainable Communication Infrastructure

Group 4: ICT Platform and Resource Development for Emergency and Disaster Mitigation

Through the detailed planning and discussion in July and August, 2009, the Government of India and
the Government of Japan agreed outline and components of the Project under the framework of JICA-
JST Science and Technology Research Partnership Program (SATREPS). Record of Discussions (R/D)
was signed by both sides on 17 March 2010, and the Project started with the formal inauguration by the
Governor of Erstwhile Andhra Pradesh in July 2010. In November 2014, mostly a half year before the end
of the Project, the Terminal Evaluation Team was delegated to India by JICA.

1-2 Project Overview
(1) Overall Goal

To strengthen research collaboration between India and Japan in the field of natural disaster prevention
and information communication technology and to advance scientific knowledge and technology for

resolving global issues such as natural disasters.




(2) Project Purpose

1) To establish infrastructure for continuous data collection on earthquake and weather with global

information network by applying it to India and Japan as example cases and to develop technical

bases for rescue and support for restoration and for disaster recovery support.

2) To develop rapidly deployable, robust communications system that can be deployed during / after a

natural disaster to provide voice, data, and video connectivity for emergency communications and
relief work.

(3) Outputs
Output 1:

Output 2:
Output 3:

Output 4:

(4) Inputs

Earthquake Disaster Risk Mitigation: Seismic Hazard Assessment through Sensor Networks

and Vulnerability Studies

Weather Monitoring Platform: Development of Weather Sensors and Analysis Platform

Sustainable Communication Infrastructure: Emergency and Post-Disaster Communication

System, Emergency Data Processing

ICT Platform and Resource Development for Emergency and Disaster Mitigation:

Development of Information Sharing Platform and Resources, Development of Advanced

Disaster Management System

Japanese side:

Short term expert: 20 persons in total

Equipment: 22.5 million JPY

Long term expert: 1 person (from November 2012 to present)
Local cost: 81 million JPY

Trainees received: 65 times of research activities and workshops in Japan

Indian side:

Counterpart: 51 persons

Local Cost: 5.7 million INR for installation works and others, and energy, cleaning, etc.

Land and Facilities: Offices, meeting rooms and others

I1. Evaluation Team

Leader: Hiroshi TAKEUCHI, Director, Team 1, Transportation and ICT Group,
Infrastructure and Peacebuilding Department, JICA

Evaluation planning: Jotaro TATEYAMA, Deputy Director, Team 1, Transportation and ICT
Group, Infrastructure and Peacebuilding Department, JICA

Members of . . . .
Evaluation Research Evaluation: Yoshimori HONKURA, Professor emeritus, Tokyo Institute of
Team Technology; Program Officer, Research Partnership for Sustainable Development
Group, JST
Research Evaluation: Katsuhiko MASUDA, Senior Staff, Research Partnership for
Sustainable Development Group, JST
Evaluation Analysis: Toyomitsu TERAO, Fisheries Engineering Co., Ltd
Period of . . .
. 17 November 2014 to 4 December 2014 Type of Evaluation: Terminal evaluation
Evaluation




I11. Results of Evaluation

3-1 Summary of Evaluation Results
(1) Relevance: high

The 12th Five Year Plan (2012-2017) prioritizes disaster management (Section 10.69) “to utilise
our science and technology in disaster risk and warning communities well in advance to save life and
property”. Effective communication systems are also given priority and “have to be set up in all the levels
to ensure timely and accurate dissemination of warning signals to vulnerable communities”. In addition,
in its “National Disaster Management Information and Communication System” (February 2012),

NDMA directed requirements of ICT network during various phases of disaster; i.e., phase of mitigation,
preparedness, response, and recovery. Main objective of the DISANET Project is to develop application of
the advanced ICT on utilization of disaster relevant information, and hence can contribute to execute these
national policies.

Furthermore, the Project is positioned to support IITH in the field of “Digital Communication”, one of
the five academic areas for cooperation planned in the IITH-Japan Collaboration Program (October 2008).
For purpose of the support, the Project aimed at research and development of disaster management through
utilization of ICT. Broader subjects of research were selected and researcher groups were organized from
both IITH and other institutes. As a result, a variety of practical outcomes was produced. And a research
interaction base was established between IITH and other institutes involved. This approach was appropriate
for supporting IITH in scientific and academic development of ICT field.

(2) Effectiveness: high

The project purpose was achieved. All the Outputs contributed to the achievement of the project purpose
respectively. Among others, research subjects were broadly adopted and researcher groups were organized
from many institutes. As a result, in addition to progress of R&D of ICT in IITH, research infrastructures
and outcomes have been developed in field of seismology and meteorology in some of other institutes.
Through development of data network with cloud computing, cases of the advanced ICT utilization could
alo be demonstrated not only to IITH but to other institutes involved.

The activities concerning earthquake disaster prevention and mitigation have recently come to cover
assessment on strong ground motions in the target area. Utilization of the assessment for disaster
management will possibly need further data acquisition. It should be noted, however, that the research has
reached at such a practical stage within rather limited time. Provision of estimated scale of earthquake
hazard to Group 4 from Group 1 implies opening of collaboration between these two groups. Emergence of

such possibility of the collaboration increased an extent of the effectiveness of the Project.

(3) Efficiency: moderate

Through these five years, collaboration between the Indian researchers and the Japanese researchers has
been extensively promoted. Equipment newly introduced by the Japanese side became available for studies
without significant delay except AWS. Trip to the counterpart country by Indian and Japanese research
groups were made mostly as scheduled. With regard to the project resource, the inputs were done as
planned.

Deployment of AWS was delayed for the following reason. Procurement of AWS prerequired reservation
of land with permission letters from landowners. Staff facilitating deployment of AWS was delayed. Thus,
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the delay of the staffs caused the delay of deployment of AWS.

(4) Impacts: high

One of features of the Project is found in a process of building the disaster management information
platform. The process is collaboration of the researchers of different discipline. Such collaboration produced
a prototype of the disaster management information platform that provides all necessary information at
different stages from disaster mitigation to recovery. Further interactions among the researchers participated,
as well as continued development of the prototype by incorporating actual needs of the government officials
in charge of disaster management, will promote its adoption as the system comes to more meet the society in

India.

(5) Sustainability: high

Policy aspect: As shown in the 12th Five Year Plan (2012-2017) and “National Disaster Management
Information and Communication System” (February 2012), application of the ICT for the disaster
management is prioritized in the national policies in India. The policies for ICT and disaster management
are expected to be continued in the future.

Institutional aspect: The research institutes that are expected to continue the activities of DISANET
include varied institutes; namely, IITK, NGRI and IIITH for seismology and building health, IMD and
IITH for AWS data network, IITM for emergency communication infrastructure, and IITH for disaster
information platform. All these institutes are permanent organizations and engaged in provision of
governmental or public service. These institutions started their effort to secure budgets to maintain
equipment and to continue research after the end of the Project.

Technical aspect: The Project has opened a place for collaboration studies on the ICT application among
IITH and other related institutes of India and Japan. It is expected that the researchers involved will continue

scientific and academic interactions in this field.

3-2 Factors that promoted materialization of effects
(1) Outreach activities

In 2012 to 2014, Group 1 held an outreach symposium in the City of Chandigarh, and performed outreach
activities such as workshops and exercises at schools in neighboring areas. In July 2014, the demonstration
focused mainly on the outcomes from Group 3 (Communication Infrastructure) was held at Chennai. In the
following week, the demonstration for all four groups was held at Hyderabad, and participated by central
and municipal government, police and railway companies assigned to disaster management. These illustrate
outreach activities conducted by the Project. In addition, the Project made a presentation on the outline and
achievement of the Project to NDMA in January 2014. This is a great step for a nationwide dissemination of

the disaster management information system developed by the Project.

(2) Expansion of the Indian research groups

In view of a long term, DISANET is positioned to support one of the five academic areas that were
identified to implement “IITH-Japan Collaboration Program” (October 2008). In a course to implement the
DISANET Project, research collaboration network between IITH and other institutes such as IIITH, IITK,
IITM, IMD, NGRI in the field of seismology, weather monitoring or disaster management information system

has been established. Expansion of the research targets has strengthened the effectiveness of the Project.
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(3) Collaboration among the research groups

It was recommended in the Mid-term Review that the cooperation among groups should be accelerated.
Now, the sensor data network has been established, and the data are collected in the unified format to the
platform of G4. G2 developed vibration sensor material according to the request of G1. Furthermore, groups
jointly hold workshops or other outreach activities. Such collaboration among the research groups has also

strengthened the effectiveness of the Project.

3-3 Factors that impeded materialization of effects
(1) Delay in data acquisition of AWS network

The Mid-term Review indicated delay in developing technical specifications and followed deployment
works for Vaisala-type AWS. Afterwards, the deployment was accelerated and completed of the 18 sites,
and the micro-scale weather observation in Hyderabad started. However, data acquisition is still insufficient
and it will be needed to accumulate the weather data further more for analysing the city-scale weather
phenomenon.

3-4 Conclusion

The studies of the DISANET Project for seismology and building health have reached the assessment
of earthquake hazards at the target area in Indo-Gangetic Plain. The city-wide weather monitoring at
Hyderabad has also been successfully able to observe behaviour of local heavy rain. The communication
infrastructure and information platform to obtain and disseminate selected disaster information has been
developed for use of the societies in India. For continuing the data acquisition even after the Project, the
Indian research groups have already paid due regard to efforts for securing funds available to operate and
maintain the observation instruments. Considering these developments in the last five years, the Evaluation

Team concludes that it is pertinent that the Project be terminated as planned.

3-5 Recommendations

3-5-1 Actions toward the end of the Project

(1) In the course of developing a prototype of AWS network with dense granularity, the Group 2 researchers
explored several types of AWS deployment designs. At several places, installation of Vaisala-type AWS is
still experimental. For instance, several boxes are exposed outdoor without countermeasures against water
and dust. At the time of implementation, they need to be installed properly with counter measure against

water and dust.

3-5-2 Actions after the end of the Project

(1) Realizing effectiveness of densely deployed AWS for city-wide disaster forecast, IMD Hyderabad is
going to examine compatibility of data attained from Vaisala-type AWS with those from WMO-standard
AWS. Once the compatibility is confirmed, it is recommended that both IMD Hyderabad and IITH report
and advertise Vaisala-type AWS on its effectiveness to related authorities in order to enhance capacity of

weather observation for disaster mitigation.

(2) It is difficult to climb the towers of WMO-standard AWS for a maintenance purpose. At the time of
maintenance of equipment attached to towers such as anemometers, it is recommended to set up scaffolding

so that workers can safely do maintenance work.
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3-6 Lessons learnt

(1) In the Project, Group 3 conducted a workshop to advertise outcome of its research activities, which
caused inquiry from participants. Group 2 demonstrated data collected from densely deployed Vaisala-type
AWS, which facilitated IMD officials to understand effectiveness of deployment with dense granularity.
Even if certain technology is still under development, its demonstration to those who are expected to

implement can facilitate its application.

(2) Each sensor network is designed to be equipped with common data format and communication protocol
so that data obtained from different sensor network can be integrated into the portal site developed by
Group 4. At a meeting at Ministry of Telecommunication, ministerial officials expressed their interest in
incorporating AWS network developed by Group 2 to Smart City planned in Hyderabad. In other words,
AWS network has become common platform for application in relevant field. When there is a new Project
introducing a new IT system, it is advised to design and build a system making use of as much standardized
specification and format so that data obtained can be utilized organically.
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MINUTES OF MEETING
ON
THE PROJECT FOR INFORMATION NETWORK FOR NATURAL DISASTER
MITIGATION AND RECOVERY
IN INDIA

The Japanese Terminal Evaluation Team (hereinafter referred to as “the Team™)
organized by Japan International Cooperation Agency (hereinafter referred to as “JICA™) and
Japan Science and Technology Agency (hereinafter referred to as “JST”), which is headed by
Mr. HlIroshi TAKEUCHI, visited the Republic of India (hereinafter referred to as “India”) from
16th of November to 4th of December for the purpose of the terminal evaluation of The Project
for Information Network for Natural Disaster Mitigation and Recovery in India (hereinafter
referred to as “the Project™).

During its stay in India, the Team reviewed the progress and the achievement of the
Project and had a series of discussions and field trips with Indian and Japanese stakeholders. As
a result of the mid-term review, both Indian and Japanese stakeholders and the Team agreed to
the matters in the document attached hereto.

Hyderabad, December 3, 2014

RGN

Hiroshi TAKEUCHI Prof. U.B. Desai

Team Leader, Director,

Director, Team 1, Transportion and ICT Indian Institute of Technology, Hyderabad
Group, Infrastructure and Peacebuilding (IITH)

Department,

Japan International Cooperation Agency
(JICA)
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AWS
DISANET
FM RDS
GPS
GSM
ICT
1IITH
1ITH
NnTK
™
IMD
JcC
JICA
JST
LTE
NDMA
M/M
Mw

NGRI

OECD-DAC

ODA
OsL

PFIF
PGA
SATREPS
R&D

R/D
WMO
XML

Abbreviation

Automatic Weather Station

Information Network for Natural Disaster Mitigation and Recovery in India
FM Radio Data System

Global Positioning System

Global System for Mobile Communications

Information and Communication Technology

International Institute of Information Technology, Hyderabad
Indian Institute of Technology, Hyderabad

Indian Institute of Technology, Kanpur

Indian Institute of Technology, Madras

Indian Meteorological Department

Joint Coordinating Committee

Japan International Cooperation Agency

Japan Science and Technology Agency

Long Term Evolution

National Disaster Management Authority

Minutes of Meeting

Moment magnitude scale

Council of Scientific and Industrial Research (CSIR) - National Geophysical
Research Institute, Hyderabad

Organization for Economic Co-operation and Development - Development
Assistance Committee

Official Development Assistance

Optically Stimulated Luminescence

People Finder Interchange Format

Peak Ground Acceleration

Science and Technology Research Partnership for Sustainable Development
Research and Development

Record of Discussion

World Meteorological Organization

Extensible Markup Language



Chapter 1 Outline of the Evaluation Study

1.1 Background of the Evaluation Study

The Japan Science and Technology Agency (JST), the Japan International Cooperation
Agency (JICA) and the Government of India have agreed to co-operate in implementing
the Project for “Information Network for Natural Disaster Mitigation and Recovery in
India”(hereinafter referred to as “the Project” or “the DISANET Project™). The director
of IIT Hyderabad bears overall responsibility for the Project and is the chairperson of
the Joint Coordinating Committee (JCC).

In order to carry out the Project successfully, four (4) different groups as follows, edch
with a defined set of the tasks, was identified which involve participation of multiple
Indian and Japanese universities and agencies.

Group 1: Earthquake Disaster Risk Mitigation

Group 2: Weather Monitoring Platform

Group 3: Sustainable Communication Infrastructure

Group 4: ICT Platform and Resource Development for Emergency and Disaster
Mitigation

Through the detailed planning and discussion in July and August, 2009, the Government
of India and the Government of Japan agreed outline and components of the Project

under the framework of JICA-JST Science and Technology Research Partnership.

Program (SATREPS). Record of Discussions (R/D) was signed by both sides on 17
March 2010, and the Project started with the formal inauguration by the Governor of
Erstwhile Andhra Pradesh in July 2010. In November 2014, mostly a half year before
the end of the Project, the Terminal Evaluation Team was delegated to India by JICA.

1.2 Objectives of the Evaluation Study

The objectives of the Terminal Evaluation are as follows;

1) To review the extent of achievements of the Project in terms of the Project Purpose
and Outputs.

2) To discuss process of implementation of the Project.

3) To prepare and agree on the evaluation report based on the findings of the Terminal
Evaluation Study.

1.3 Members of the Evaluation Team
The evaluation study was conducted by the following members of the Terminal
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Evaluation Team (hereinafter referred to as “the Team™).

Name Title Occupation
Mr. Hiroshi Director, Team 1, Transportation a_nd' ICT
TAKEUCHI Leader Group, Infrastructure and Peacebuilding
Department, JICA
N Tstaso _ _ Deputy Director, Team 1, Transportation
TATEYAMA Evaluation Planning and ICT Group, Infrastructure and

Peacebuilding Department, JICA
Professor emeritus, Tokyo Institute of

o : Technology
Dr. Yoshimori Resea}-ch Braination Program Officer, Research Partnership for
HONKURA Planning Leader ;
. Sustainable Development Group,
IST
Mr. Katsuhiko Research Evaluation Senior Staff, Research Partnership for
MASUDA Planning Sustainable Development Group, JST
Mr. Toyomitsu ; ; Fisheries Engineering Co., Ltd.
TERAO Evaluation Analysis

1.4 Process and Schedule of the Evaluation Study

The Team reviewed the relevant documents. Questionnaire for four (4) Groups
(Japanese side, Indian ‘side) was applied for conducting interviews. The Terminal
Evaluation Report was drafted after obtaining data and information from the interviews,
questionnaire and relevant reports. The schedule of the Team is attached in Annex 1.

1.5 Methodology of the Evaluation

1.5.1 Evaluation of the achievements of the Project

1) Review contributions from Japanese side and Indian side
2) Review extent of achievements of the Project Purposes
3) Review extent of achievements of Outputs

1.5.2 Evaluation Criteria

The Terminal Evaluation was conducted in accordance with “the JICA New Guideline
for Project Evaluation, Ver. 1 (June 2010)”, which mainly follows “the Principles for
Evaluation of Development Assistance, 1991” issued by OECD-DAC.

Criteria Evaluation Item
1. Relevance | - Are the Objectives of the Project still relevant?
- Is the Project consistent with National Development Policy in India and other
policies?
- Is the Project consistent with Japan’s foreign assistant policy?
2. - Are the Project Purposes specific enough?
Effectiveness | - Have the Project Purposes been achieved?




- Did the achievement result from Qutputs?

3. Efficiency

- Are the Outputs adequate?

- Were the activities sufficient to produce Outputs?

- Were the quantity and quality of the contribution from both sides performed at
the right time to conduct the activities?

4. Impacts - What are the social, economic, technical, environmental and other effects on
communities, and institutions as a result of the Project?
- Is there any unexpected positive or negative influence including ripple effects?
5 - Are the outcomes (activities and effects) of the Project likely to be sustained
Sustainability after the termination of the Project?

- Institutional, technical, human resource and financial aspect, etc.




Chapter 2 Outline of the Project

The Master Plan of the Project which was concluded as shown in the R/D dated on 17
March 2010 is as follows;

2.1 Overall Goal

To strengthen research collaboration between India and Japan in the field of natural
disaster prevention and information communication technology and to advance
scientific knowledge and technology for resolving global issues such as natural disasters

2.2 Project Purposes

(1) To establish infrastructure for continuous data collection on earthquake and weather
with global information network by applying it to India and Japan as example cases and
to develop technical bases for rescue and support for restoration and for disaster
recovery support.

(2) To develop rapidly deployable, robust communications system that can be deployed
during / after a natural disaster to provide voice, data, and video connectivity for
emergency communications and relief work.

2.3 Project Outputs
2.3.1 Groupl Earthquake Disaster Risk Mitigation
2.3.1.1 Seismic Hazard Assessment through Sensor Networks and Vulnerability Studies

2.3.2 Group2 Weather Monitoring Platform
2.3.2.1 Development of Weather Sensors and Analysis Platform

2.3.3 Group3 Sustainable Communication Infrastructure
2.3.3.1 Emergency and Post-Disaster Communication System
2.3.3.2 Emergency Data Processing

2.3.4 Group4 ICT Platform and Resource Development for Emergency and Disaster
Mitigation

2.3.4.1 Development of Information Sharing Platform and Resources

2.3.4.2 Development of Advanced Disaster Management System
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Chapter 3 Inputs provided to the Project

3.1 Inputs from the Japanese side
Major inputs from the Japanese side are as follows. Details of the inputs from the

Japanese side are shown in Annex 2 to 4.

(1) Dispatch of Researchers and Expert
Dispatch of short-term researchers to India until end of November 2014 is summarized
as below. Details of the short-term researchers are shown in Annex-2.

Dispatch of short-term experts:

Descriptions June 2010 to November 2014
Number of researchers 20 persons
Total number of times 154 trips
Total days 1,073 days

Source: Project, November 2014
A long-term expert is assigned as follows.

Dispatch of long-term expert:

Assignment Person, Duration
Faculty Coordination for One person,
DISANET from November 2012 to present

Source: Project, November 2014

(2) Local Operational Cost
Local operational cost allocated by JICA for the implementation of the Project from
July 2010 to September 2014 is JPY 81,009,086 (approximately US$ 810,000).

(3) Provision of Equipment and Materials

Equipment and materials such as scientific instruments and computers have been
provided. Total cost of the equipment and materials is approximately JPY 225,539,000
(corresponding to around US§$ 2,255,000) as of November 2014. Details are provided in
Annex 3.

(4) Invited Indian researchers for activities in Japan I

Research activities and workshops in Japan were organized 65 times until October 2014,
which include the DISANET Research Meetings and technical tours. Details are shown
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in Annex-4.

3.2 Inputs from the Indian side
Inputs from the Indian side are as follows. Details are shown in Annex 5.

(1) Faculty assignment (Project counterparts)

In addition to the Project Director, a coordinator and the project counterpart faculty of
51 persons have jointly conducted research activities of the DISANET Project with
Japanese researchers. Name and organization of the coordinator and project counterpart
faculty are shown in Annex-5.

(2) Operation and equipment cost
Following information is collected from the Indian research groups that have field or
site works in the target area of Himalaya region or Indo-Gangetic Plain.

NGRI: 4,455,000 INR (approximately US$ 88,000) for operation
NGRI: 970,000 INR (approximately US$ 19,000) for equipment
IITH: 300,000 INR (approximately US$ 6,000) for equipment
(Source: NGRI, IIITH, November 2014)

(3) Facilities and Services
Main part of contribution from Indian side is as follows;

(a) Space: Facilities/buildings where the equipment has been installed, Laboratories,
offices, conference/meeting rooms including video conference, and others

(b) Other human resource: Students

(c) Construction: For installing equipment such as seismometers

(d) Infrastructural facilities: Internet, electricity, stationaries in the counterpart institutes



Chapter 4 Achievements and Implementation Process of the Project

4.1 Achievement of the Outputs
The statuses of achievement of outputs are summarized as follows:

Output 1 | Earthquake Disaster Risk Mitigation; Seismic Hazard Assessment through
Sensor Networks and Vulnerability Studies

Indicators | (1-1) Estimation of slip rates and recurrence intervals of damaging past
earthquakes that occurred in the Himalayan region using the results of
Global Positioning System (GPS) observation and others

(1-2) Three dimensional modelling of the plate boundary in the Himalayan
region resulting in estimation of strong ground motion (including peak
ground accelerations), verification with the strong ground motion records
from the seismometers, and development of attenuation relations for the
region

(1-3) Instrumenting select buildings in the city of Chandigarh in the
Himalayan, region to assess online structural dynamic properties,
vulnerability assessment of the buildings in the city of Chandigarh and
development of tools for post disaster response in the city of Chandigarh
(1-4) Instrumenting select buildings in the permanent campus of Indian
Institute of Technologies, Hyderabad (IITH) to undertake health
monitoring of these buildings

Source: “Annex I. Master Plan”, Record of Discussion, dated 17 March 2010

GPS observations for estimating slip velocity of active faults have been conducted at
newly established 8 permanent sites and campaign sites in the target area of the
Himalayan region and Indo-Gangetic Plain. Paleoseismology studies have also been
conducted, through field surveys and interpretation of areal and satellite photos to
identify active faults. Based on results of these and radioactive carbon dating, timing of
the past damaging earthquakes as well as reoccurrence interval were estimated
(Indicator 1-1). For example, the latest event was estimated to be a “the Great
Himalayan 1905 Kangra earthquake (Mw 7.8)”. In this Project, a Kangra earthquake
(M?7.8) is assumed as a scenario earthquake, based on which earthquake source models
therein have been developed.

By October 2012,”Broadband Velocity Type Strong Motion Seismometer” was installed
at all the planned 26 sites in the target areas of Indo-Gangetic Plain. They are now being
connected online. By taking advantage of the broadband velocity type seismometer, it is
reported that all of the events greater than M7 and many of events greater than M6 that
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occur at any point of the Earth are now recorded. Based on the seismometer records of
near and distant earthquakes, three-dimensional subsurface structure models on the
central part of Indo-Gangetic Plain are under development (Indicator 1-2).

In July 2012, a workshop was held at Chandigarh for related researchers and
administrators of the municipal governments to introduce deployment of building
sensors as well as to deepen their understandings for securing safety of buildings. By
December 2013, the building sensors were installed at various positions of six selected
public buildings or housing complex at Chandigarh (Indicator 1-3). Based on
observation results from the sensors, fragility of the building structures was analysed by
means of three-dimensional frame model. Outcomes were incorporated into building
health reports (Indicator 1-4) and also into fragility curves for each type of structure.

Based on the progress described above, the Output 1 was achieved. By combining
source models for the scenario earthquake and three-dimensional subsurface structure
models, Group 1 as a whole developed an approach to estimate strong ground motions
in the target area. Theoretical bases to assess an extent of earthquake hazard have also
been developed. By integrating the fragility curves into the above seismology studies,
the earthquake risks in case of Chandigarh are to be assessed.

Output2 | Weather Monitoring Platform; Development of Weather Sensors and
Analysis Platform

Indicators | (2-1) Ability to analyse weather data in dense granularity
(2-2) Ability to forecast hazardous condition and estimate damage caused
by the weather condition

Source: “Annex 1. Master Plan”, Record of Discussion, dated 17 March 2010

The Output 2 was mostly achieved. By introducing Vaisala-type AWS and data network,
the facilities of IMD with support of IITH on local weather observation have been
enhanced. Eighteen (18) sets of Vaisala-type AWS and its data network were deployed
at selected sites of Hyderabad. The equipment enabled IMD to capture city-wide
weather phenomenon, such as very heavy, short-term, local storms by June 2014
(Indicator 2-1 and 2-2), which demonstrated usefulness of a weather monitoring system
with dense deployment of AWS. In order to make use of Vaisala-type AWS for
operational weather observation, five (5) WMO-standard AWS were also deployed to be
compared with Vaisala-type AWS. The data from the Vaisala-type AWS are planned to
be utilized for calibration of the Doppler radar at IMD Hyderabad and will be utilized
for studying on flash flooding, air pollution and heat island.



In 2013, Sensor Material Development Laboratory was established at the new campus
of IITH. And researches on sensor materials at the laboratory were commenced. The
laboratory has been developing lead free piezoelectric materials to capture vibration
upon the request from Group 1 of the Project and developing thin films to sense CO and
humidity upon the request from IMD to deploy economical and robust AWS with dense
granularity. The laboratory is planning to develop a thin film to sense CO2, too, upon
the request from IMD.

Output 3 | Sustainable Communication Infrastructure; Emergency and Post-Disaster
Communication System, Emergency Data Processing

Indicators | (3-1) Implementation of emergency and post-disaster communication
system

(3-2) Guideline for installation and operation of emergency and
post-disaster communication infrastructure

(3-3) Human resource to sustain the communication infrastructure based
on the collaborative education with group

(3-4) Information sharing infrastructure with regard to real-time data
processing and mining

(3-5) Information sharing infrastructure with regard to security/privacy
requirements

Source: “Annex 1. Master Plan”, Record of Discussion, dated 17 March 2010

The Output 3 was achieved. All the indicators were confirmed as achieved. As an
alternative method for local communication in emergency or post disaster situation,
with application of LTE or “long term evolution”, voice call and SMS are made
available. In India, a considerable part of mobile phones are being used with GMS (2G).
FM-RDS was hence adopted for transmitting text data at lower bit rates for mobile
phones that are generally attached with FM broadcast receiver unit.

Facilities for GSM, call center and FM-RDS were established at IITM building, and a
series of data acquisition testing was conducted within a range of DISANET activities.
For testing a transmitting distance of LTE, the transmitter was lifted by a balloon up to
30 meters from the ground level, and strength of signal was measured at adjacent
various spots. A system to record safety information of people in disaster areas was
designed and tested on the above communication infrastructure.

In July 2014, as an effort to apply the tested prototype, the whole system developed by
Group 3 was demonstrated at IITM to persons concerned of disaster management. Thus,
it can be concluded that prototype of emergency and post-disaster communication
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infrastructure and emergency data processing have been developed and that its
practicality was tested. Regarding communication infrastructure and emergency
/post-disaster communication system, based upon lesson learnt from Great East Japan
Earthquake (March 11, 2011) suggested from Japanese researchers, Indian researchers
challenged designing a new combination of component technology to meet local needs.
The transmitter lifted by a balloon is a good example.

Output4 |ICT Platform and resource development for emergency and disaster
mitigation; Development of Information Sharing Platform and Resources,
Development of Advanced Disaster Management System

Indicators | (4-1) An easy-to-use distance education platform focusing on emergency
and disaster situations

(4-2) Advanced disaster management system

(4-3) Operational guidelines

Source: “Annex I. Master Plan”, Record of Discussion, dated 17 March 2010

The Qutput 4 was achieved. The portal site for integrating information processed by
each research group as well as for managing the emergency and post-disaster
communication system was launched. This portal site also provides an open data
platform to those interested in developing disaster-related application software. To cope
with system fault caused by natural disaster, distributed servers with interoperability
were developed at geographically separate two locations. The cloud computing system
was developed as well so that these data and systems can be safely and smoothly
managed at time of emergency. The portal site service includes registration system for
safety information of people in disaster areas to be used at time of disaster, and also
covers various disaster relevant data and information that will be useful for municipal
government and other organizations involved in disaster mitigation and management.
Such data and information may include following;

1) Pre-disaster data
Local weather data, earthquake risks based on scenario earthquake

2) Static data
Facilities: Hospitals, fire stations, police stations
Details of medical facilities

3) Live disaster data
Victim details, injury details, location
Phone messages, images, audio, video
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Ambulance, hospital beds, road, traffic
(Source: Group 4)

4.2 Achievement of the Project Purpose

Project To establish infrastructure for continuous data collection on earthquake
Purpose | and weather with global information network by applying it to India and
Japan as example cases and to develop technical bases for rescue and
support for restoration and for disaster recovery support.

To develop a rapidly deployable, robust communications system that can
be deployed during/after a natural disaster to provide voice, data, and
video connectivity for emergency communications and relief work.

Indicators | N.A.

Source: “Annex I. Master Plan”, Record of Discussion, dated 17 March 2010

The project purpose was achieved. The Project aimed at development and utilization of
the disaster information through application of advanced information and
communication technologies (ICT). Specifically, included in the project activities are
the seismology studies for constructing source models for a scenario earthquake and
subsurface structure models in the central part of Indo-Gangetic Plain, together with the
study on vulnerability of buildings at the target area. The online weather monitoring
system in city-wide was also built for observing local flooding and other air
phenomenon in urban areas of Hyderabad and adjacent district. As shown in the
achievements of the outputs, the seismology and building health studies have reached
the assessment of earthquake hazards at the target area. The city-wide weather
monitoring at Hyderabad has also been successfully able to observe behaviour of local
heavy rain in the last monsoon season.

The model platform with a cloud computing system has been developed so that the
derived disaster information can be utilized by the public administration bodies and the
general public. The prototype of emergency communication system that meets the
present communication infrastructure in India has also been developed. Thus, an ICT
prototype model to obtain selected disaster information and also to present the
information has been developed for use of the societies in India. At the same time,
accompanied with implementation of the project activities, dissemination of information
and technical transfer to the counterpart organizations that are IITH, IITK, IITM, IIITH,
NGRI and IMD have been done.
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4.3 Implementation Process

(1) Progress of the outreach actions

In 2012 to 2014, Group 1 held an outreach symposium in the City of Chandigarh, and
performed oufreach activities such as workshops and exercises at schools in
neighbouring areas.

In July 2014, the demonstration focused mainly on the outcomes from Group 3
(Communication Infrastructure) was held at Chennai. In the following week, the
demonstration for all four groups was held at Hyderabad, and participated by central
and municipal government, police and railway companies assigned to disaster
management. These illustrate outreach activities conducted by the Project. In addition,
the Project made a presentation on the outline and achievement of the Project to NDMA
in January 2014. This is a great step for a nationwide dissemination of the disaster
management information system developed by the Project.

(2) Expansion of the counterpart institutes in India

In view of a long term, DISANET is positioned to support one of the five academic
areas that were identified to implement “IITH-Japan Collaboration Program™ (October
2008). In a course to implement the DISANET Project, research collaboration network
between IITH and other institutes such as IIITH, IITK, IITM, IMD, NGRI in the field of
seismology, weather monitoring or disaster management information system has been
established.

(3) Collaboration among groups

It was recommended in the Mid-term Review that the cooperation among groups should
be accelerated. Now, the sensor data network has been established, and the data are
collected in the unified format to the platform of G4. G2 developed vibration sensor
material according to the request of G1. Furthermore, groups jointly hold workshops or
other outreach activities.

(4) Completion of the weather monitoring network

The Mid-term Review indicated delay in developing technical specifications and
followed deployment works for Vaisala-type AWS. Afterwards, the deployment was
accelerated and completed of the 18 sites, and the micro-scale weather observation in
Hyderabad started.
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Chapter 5 Evaluation by Five Criteria
5.1 Relevance: high

The 12™ Five Year Plan (2012-2017) prioritizes disaster management (Section 10.69)
“to utilise our science and technology in disaster risk and warning communities well in
advance to save life and property”. Effective communication systems are also given
priority and “have to be set up in all the levels to ensure timely and accurate
dissemination of warning signals to vulnerable communities”. In addition, in its
“National Disaster Management Information and Communication System” (February
2012), NDMA directed requirements of ICT network during various phases of disaster;
i.e., phase of mitigation, preparedness, response, and recovery. Main objective of the
DISANET Project is to develop application of the advanced ICT on utilization of
disaster relevant information, and hence can contribute to execute these national
policies.

Furthermore, the Project is positioned to support IITH in the field of “Digital
Communication”, one of the five academic areas for cooperation planned in the
IITH-Japan Collaboration Program (October 2008). It is hence necessary to see whether
the Project could well materialize such support. For purpose of the support, the Project
aimed at research and development of disaster management through utilization of ICT.
Broader subjects of research were selected and researcher groups were organized from
both IITH and other institutes. As a result, a variety of practical outcomes was produced.
And a research interaction base was established between IITH and other institutes
involved. This approach was appropriate for supporting IITH in scientific and academic
development of ICT field.

5.2 Effectiveness: high

The project purpose was achieved. All the Outputs contributed to the achievement of the
project purpose respectively. Among others, research subjects were broadly adopted and
researcher groups were organized from many institutes. As a result, in addition to
progress of R&D of ICT in IITH, research infrastructures and outcomes have been
developed in field of seismology and meteorology in some of other institutes. Through
development of data network with cloud computing, cases of the advanced ICT
utilization could also be demonstrated not only to IITH but to other institutes involved.

The activities concerning earthquake disaster prevention and mitigation have recently
come to cover assessment on strong ground motions in the target area. Utilization of the
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assessment for disaster management will possibly need further data acquisition. It
should be noted, however, that the research has reached at such a practical stage within
rather limited time. Provision of estimated scale of earthquake hazard to Group 4 from
Group 1 implies opening of collaboration between these two groups. Emergence of such
possibility of the collaboration increased an extent of the effectiveness of the Project.

5.3 Efficiency: moderate

Through these five years, collaboration between the Indian researchers and the Japanese
researchers has been extensively promoted. Equipment newly introduced by the
Japanese side became available for studies without significant delay except AWS. Trip
to the counterpart country by Indian and Japanese research groups were made mostly as
scheduled. With regard to the project resource, the inputs were done as planned.

Deployment of AWS was delayed for the following reason. Procurement of AWS
prerequired reservation of land with permission letters from landowners. Staff
facilitating deployment of AWS was delayed. Thus, the delay of the staffs caused the
delay of deployment of AWS.

5.4 Impacts: high

One of features of the Project is found in a process of building the disaster management
information platform. The process is collaboration of the researchers of different
discipline. Such collaboration produced a prototype of the disaster management
information platform that provides all necessary information at different stages from
disaster mitigation to recovery. Further interactions among the researchers participated,
as well as continued development of the prototype by incorporating actual needs of the
government officials in charge of disaster management, will promote its adoption as the
system comes to more meet the society in India.

A series of studies on the seismology in the central part of Indo-Gangetic Plain and also
on vulnerability of buildings at the target area has produced significant research
outcomes. In this regard, the achievement in Output 1 may overreach a role of mere
information to be used by the information platform (Output 4) in view of the project
evaluation. The assessment on earthquake hazard is comprised of systematic studies on
slip rates, active faults, strong ground motion and vulnerability of buildings. A set of
these studies presents the first case of seismology studies in India. An extent of the

impacts of this Project is thus heightened.
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At present, IITH manages a project on Smart-city, in which the AWS data network
developed by the Project is incorporated. Educational or research institutes which host
AWS make use of data derived from AWS for their educational or research purposes.
These cases suggest a possibility of more generalized use of the AWS data network by
various entities other than the meteorological authorities. It is reported that such
multiplied application of the ICT was originally intended by DISANET.

5.5 Sustainability: high

As shown in the 12" Five Year Plan (2012-2017) and “National Disaster Management
Information and Communication System” (February 2012), application of the ICT for
the disaster management is prioritized in the national policies in India. The policies for
ICT and disaster management are expected to be continued in the future.

The research institutes that are expected to continue the activities of DISANET include
varied institutes; namely, IITK, NGRI and IIITH for seismology and building health,
IMD and IITH for AWS data network, IITM for emergency communication
infrastructure, and IITH for disaster information platform. All these institutes are
permanent organizations and engaged in provision of governmental or public service.
These institutions started their effort to secure budgets to maintain equipment and to
continue research after the end of the Project.

The Project has opened a place for collaboration studies on the ICT application among
IITH and other related institutes of India and Japan. It is expected that the researchers
involved will continue scientific and academic interactions in this field.
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Chapter 6 Results of the Evaluation Study
6.1 Conclusion

The studies of the DISANET Project for seismology and building health have reached
the assessment of earthquake hazards at the target area in Indo-Gangetic Plain. The
city-wide weather monitoring at Hyderabad has also been successfully able to observe
behaviour of local heavy rain. The communication infrastructure and information
platform to obtain and disseminate selected disaster information has been developed for
use of the societies in India. For continuing the data acquisition even after the Project,
the Indian research groups have already paid due regard to efforts for securing funds
available to operate and maintain the observation instruments. Considering these
developments in the last five years, the Evaluation Team concludes that it is pertinent
that the Project be terminated as planned.

6.2 Recommendations

6.2.1 Recommendation on actions toward the end of the Project

(1)  Inthe course of developing a prototype of AWS network with dense granularity,
the Group 2 researchers explored several types of AWS deployment designs. At
several places, installation of Vaisala-type AWS is still experimental. For
instance, several boxes are exposed outdoor without countermeasures against
water and dust. At the time of implementation, they need to be installed properly
with counter measure against water and dust.

6.2.2 Recommendation on actions after the end of the Project
(1)  Realizing effectiveness of densely deployed AWS for city-wide disaster forecast,

IMD Hyderabad is going to examine compatibility of data attained from
Vaisala-type AWS with those from WMO-standard AWS. Once the compatibility
is confirmed, it is recommended that both IMD Hyderabad and IITH report and
advertise Vaisala-type AWS on its effectiveness to related authorities in order to
enhance capacity of weather observation for disaster mitigation.

(2) It is difficult to climb the towers of WMO-standard AWS for a maintenance
purpose. At the time of maintenance of equipment attached to towers such as
anemometers, it is recommended to set up scaffolding so that workers can safely
do maintenance work.

/
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6.3 Lessons learnt

)

@)

In the Project, Group 3 conducted a workshop to advertise outcome of its
research activities, which caused inquiry from participants. Group 2
demonstrated data collected from densely deployed Vaisala-type AWS, which
facilitated IMD officials to understand effectiveness of deployment with dense
granularity. Even if certain technology is still under development, its
demonstration to those who are expected to implement can facilitate its
application.

Each sensor network is designed to be equipped with common data format and
communication protocol so that data obtained from different sensor network can
be integrated into the portal site developed by Group 4. At a meeting at Ministry
of Telecommunication, ministerial officials expressed their interest in
incorporating AWS network developed by Group 2 to Smart City planned in
Hyderabad. In other words, AWS network has become common platform for
application in relevant field. When there is a new Project introducing a new IT
system, it is advised to design and build a system making use of as much
standardized specification and format so that data obtained can be utilized
organically.
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Annex 1

Schedule of the Team
Mool pay Leader Evaluation Planning Evaluation Analysis ek ;Tﬁﬁ;l"‘sm nning for | Reseurch E\'&N;m;u;wm
o
e Mr. Hiroshi TAKEUCH! Mr. Jotaro TATEYAMA Mr. Toyomitsu TERAO Mr, Katsuhike MASUDA Mr. Yoshimeod HONKURA
i - {7 by aie
CX0543 10:45 Haneda — 15:05
1 | 16-Nov-14
CX0685 17:00 Hong Kong —
08:30 Interview et JICA Incia
2 | 17-Nov-14
3 | 18-Nov-i4 rviewing Gi-b at IITK
4 | 19-Nov-14
5 | 20-Nev-14
6 | 21-Now-14
7 | 22-Nov-14
B | 23-Nov-14
I Trip by &ir Trip by air
50 637 11:10 Narila — 1745 Interviewing G3 al IITM 0 637 11:10 Narita — 17:45
2 | 24-Now-14 Singapore Interviewing G2 Singapore
505474 20010 Singapore — 22:15 | Move to Hyderabad SQ5474 20010 Singapore — 22:15
Hyderabad Hyderabad
10 | 25-Nov-14 Interviewing G2 &t ITHIMD
11 | 28-Now-14 Interviewing G2 at IITHAMD
12 | 27-Nov-14 Documentaticn
13 | 28-Nov-14 Interviewing G1-a at NGRI
Trip by &ir Trip by air
50 637 11:10 Nasita — 17:45 S0 631 08:50 Narita — 15:15
14 | 28-Nov-14 Singapore Interviewing G1-¢ at IIITH Singapore
SO5474 20:10 Singapore — 22:16 5Q5474 20:10 Singapore — 22:15
Hyderabad Hyderabad
15 | 30-Mov-14 | Sun Disucussion within the Team
AM: Presentation of the drafl terminatl evaluation report
18 | 1:0estd, | Men PM: Discussion win the Indian side
17 | 2-Dec-14 | Tue | Discussion on MM
Signing MM SQ 5473 — 06:15 Singapare
18 | 3-Dec-14 | Wed Trip by Alr Trip by air 5Q 632 08:05 Singapore — 15:35
AI127 20:55 Hyderabad ~ 23:10 Dedhl SQ 5473 22:08 Hyderabad —
Report to JICA Indla Office [Reporl to JICA India Office Report to JCA India Oifice B0 5473 — 08:15 Singapore
19 | 4-Dec-14 | Thu |Tep by alr Trip by air Trip by air SQ 832 08:05 Singapaore = 15:36 4
SQ 403 22:00 Delhi — S0 403 22:00 Delni — CX0698 22:25 Delhl —
80 403 — 06:20 Singapore S0 403 — 06:20 Singapore CHO698 — 06:05 Hong Kong
20 | 5Dec-14 | Fri |SQ 012 09:20 Singapors — 17:05 |5Q 012 09:20 Singapore — 17:05 [CX0548 D8:40 Hong Hong —
Nagita Narila 12:25 Haneda




Annex 2-1 List of the short-term researchers

Name e ;;::Nw' Affiliation as of Nov. 2014 Group Trips (limcs)] Days
Faculty of Environment and Information Studies,
Jun Murai Dean/ Professor Graduate School of Media and Governance, KEIO General 6 24
University
" Division of Disaster Mitigation Science, Earthquake
Kazuki Koketsu Professor Research Instituts, the University of Tokyo Gl 10 59
: : , Division of Disaster Mitigation Science, Earthquake
Motoko Kimura ‘Technical Assistant Research Institute, the University of Tokyo Gl 2 14
Faculty of Environment and Information Studies,
Satoko Oki Assistant Professor |Graduate School of Media and Governance, KEIO Gl-a, G3, G4 6 34
University
. Division of Monitoring Geoscience, Earthquake
TemnikiKaio Peclestar Research Institute, the University of Tokyo R " ¢
Kaoji Okumura Professor Graduate School of Letters, Hiroshima University Gl-b 12 143
The Center for Integrated Disaster Information
Kiyoshi Takano Professor Research, Earthquake Research Institute, the Gl 11 60
University of Tokyo
Division of Disaster Mitigation Science, Earthquake
Tetsu Masuda Researcher Rescarch Institute, the Univessity of Tokyo Gl-a, Gl 8 57
Tak i Tto Projcc} Research Grgduatf School of Media and Governance, KEIO Gl-a, Glc, G3, G4 u 75
Associate University
The Center for Integrated Disaster Information
Takashi Furumura Professor |Research, Earthquake Research Institute, the Gl-a 2 13
University of Tokyo
g . Graduate School of Information Science and
Hiroshi Esaki Professor Technology, the University of Tokyo G2 10} 41
Hideki Sunahara Professor Graduate School of Media Design, KEIO University |G2 1 5
. The Institute of Scientific and Industrial Research,
Hidekazu Tanaka Professor Osaka Univessity G2 1 4
Kohiei Fujiwara Assistant Prof The ltlstl'llflc oi: Scientific and Industrial Research, @ 1 5
Osaka University
E—— xjfzg;“““’“ Graduate School of Media Design, KEIO University G2 17 125
. . Graduate School of Information Science and
Hideya Ochiai Lecturer Technology, the University of Tokyo G2 18 101
Faculty of Environment and Information Studies,
{Keiji Takeda Professor Graduate School of Media and Governance, KEIO General, G3 13 63
University
|Keiko Okawa Professor Graduate School of Media Design, KEIO University |G4 2 9
Visiting Assistant | Department of Computer Science and Engineering,
Robiry etk Professor KEIO University 03,94 5 133
Faculty of Environment and Information Studies,
Osamu Nakamura Professor Graduate School of Media and Governance, KEIO  |G3, G4 8 42
University
Total 154 1073
Annex 2-2 List of the long-term expert
Name Assignment Duration
Faculty .
Minori Terada Coordination for From November 2012 to present 7
DISANET




Annex 3 Provision of Equipment and Materials

Group Main Equipment Q'ty |Amount (JPY)

Gl-a Ground Type Servo Velocity-Meter, Data Logger. etc. 1 lot 43,545,000
Magnetic Barrier Labo Separator, Planetary Ball Mill, Riso
TL/OSL Reader Model & Components, GAMMA-X HP Ge

Gl Coasial Detector, Digital Signal Processing Based Gamma-Ray, Lot 70,989,000
GPS Equipment, etc.
Building sensors, 3 Axis Detector of Servo Type Acceleration

o= IMV, Server Station at Building, Wireless LAN, etc. Lot 21,624,000
Relative Humidity & Temperature Sensor with Radiation
Shield, Pressure Sensor, Wind Speed and Direction Sensor, 9

G2 meter Triangular Mast with Lightning rod with Maintenance 1 lot 56,540,000
free chemical ge;based earth Pit, Fence with gate with sign
board, etc.

G3 LightGSM ODU, MSC Server, Media Gateway Server, EMS 1 1ot 18,771,000
Manager Server, etc.

G4 Hi spec Minitower, laptop, smart phones, rack cabinet, etc. 1 lot 12,974,000

Transport 1,086,000

Total 225,539,000
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Annex 4

Invited Indian Counterparts for Activities in Japan

No. Name Organization Group (YY?’emD} (YYY};NI:\K]MDD) D{L]g:;i;n
1 I;“‘;‘;j;‘f,‘f;m"m :ﬁ%l:ﬂiumw o Techmology, Hydorsbad | Grouna 20100827 20100902| 7 days
g [ SR g‘;‘r‘g‘) Tsiiite of Techmology, Hyserabad | o0 g 20100828|  20100901| 5 days
3 [Srinagesh Davuluri E;j:;’:;;i‘g’;ﬁf;%%mh Institate, | Group 1 20100905 20100912| 8 days
4 E:g::::g:; Rao ::::;a;ag?ggy;:}cﬂigie;wmh Institute, | Group 1 20100905 20100912 8 days
5 E:J:;’lf:‘ R g:gg;ﬁi?g’;ﬁ;"&;;ﬁa“h Institie | Groug ! 20100905 20100912| 8 days
6 m:‘;ﬁ?” fr”::;:‘::‘li:g}g‘;g;;‘;;;dfgﬁg’;{“}“ﬁ““ Group 1 20100905 20100912 8 days
7 gj::ioﬂh"‘;:;“m ™ E‘l“%l“s‘““‘“ af Technology, Kaopue | i1 20101130 20101210| 11 days
8 |Onkar Dikshit g‘l‘;l;“} Tt of Technology, Kaoper | - arsup 1 20101130 20101210| 11 days
9 gﬁtﬁ;&nﬁ:g“” g‘l‘.’r‘:;’) Institute of Technology, Hyderabad | ¢, 4 20110924 20111002 9 days
10 [Naveen Sivadasan ;;‘l‘.’lf;“] Tnstitute of Techoology, Hydersbead | ¢y 4 20110024] 20111002 9 days
11 |Srinagesh Davuluri Eii:f:i{g;g;gfﬁ;‘gﬁ?ﬂh Group 1 20111031 20111105| 9 days
T et Y et ety oo
13 2;1:;‘::’ Ko E::f;fgfgg;ﬁ‘ﬁgmm Group 1 20111031 20111105 -9 days
14 ;ﬁ:ﬁggﬂ‘:" ?;:ﬁf;gg:‘ II{";;:““};::&?;';’)’&“"“ Group 1 20111031 20111105 9 days
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N Departure Arrival Duration
Ko hiaos Qeganizatian Group | vyyymmmn)|vyyymMmoD)|  (Days)
.. . |National Geophysical Research
15 |Srinivas Dakuri Institute, Hyderabad (CSIR-NGRI) Group 1 20111031 20111105| 9 days
16 Al?ubhav Kumar |Indian Institute of Technology, Hyderabad Group 4 20120304 20120311] 8 days
Jain (IITH)
17 |Devendra Jalihal '{;;*,E:};““““‘e ofTechnology, MAI® | ausiiy3 20120304 20120310| 7 days
Sriram Karthink  |Indian Institute of Technology, Hyderabad
18 e (IITH) Group 4 20120304 20120311} 8 days
Venkata » "
i Paduciga oo |0 Tngtini of Tecology, Hyderbed | 100 g 20120304 20120311 8 days
(IITH)
Marella
20 Ar'mbhav Kumar |Indian Institute of Technology, Hyderabad Group 4 20120002 20120909|  § days
Jain (IITH)
Ravi Sankar Indian Institute of Technology, Hyderabad
21 Adepu (ITTH) Group 4 20120902 20120909| 8days
Subrahmanyam Indian Institute of Technology, Hyderabad
22 Kalyanasundaram |(ITH) Group 4 20120902 20120909 8 days
National Geophysical Research Institute,
23 |Srinagesh Davuluri [the Council of Scientific & Industrial Group 1 20121125 20121202 | 7 days
Research, Hyderabad (CSIR-NGRI)
Raiender K National Geophysical Research Institute,
24 Ch’ e UMAT ihe Council of Scientific & Industrial Group 1 20121125 20121202 7 days
< Research, Hyderabad (CSIR-NGRI)
Pradeep Kumar  |International Institute of Information
25 Ramancharla Technology, Hyderabad(IIITH) Geapd 20121123 o
National Geophysical Research Institute,
26 |Srinivas Dakuri  [the Council of Scientific & Industrial Group | 20121125 20121202 | 7 days
Research, Hyderabad (CSIR-NGRI)
27 |Vaibhav Garg :;’l‘;f:’} Institute of Technology, ydersbed | (0 4 20130302 20130309| 8 days
Hima Chandan International Institute of Information
28 Dasari Technology, Hyderabad(IIITH) Group 1 20130307 20130311 5 days




N N OvsaRIn G Departure Arrival Duration
O ame HEAIIEEHYR TOUP | vYYYMM/DD) | (YYYY/MM/DD)|  (Days)
International Institute of Information
i 201 11 5d
29 |Narender Bodige Technology, Hyderabad(IIITH) Group 1 20130307 01303 ays
30 |Devendra Jalihal I(';‘f,'rﬁ)lm"m of Technology Madras | Group3 20130311 20130315| 5 days
Subrahmanyam Indian Institute of Technology, Hyderabad
201 1 5d
31 Kalyanasand (IITH) Group 4 20130311 0130315 ays
32 |Naveen Sivadasan Eﬁd%ﬁ’") Tnsinne of Tochnology, Hydersbad | coound 20130311 20130315| 5 days
Venkata . .
56 |Penduraags o [0 Trstitue of Fechunlogy, Hidershad | .0 4 20130311 20130315| 5 days
(II'TH)
Marella
Dilip Kumar Indian Institute of Technology, Hyderabad
20130312 20130316 5d
34 Ghosh (IITH) All 0130 ays
Javed Husain Indian Institute of Technology, Kanpur
* 4 da;
35 Nurmohmed Malik |(IITK) Group 1 20130312 20130315 ys
Reiender K National Geophysical Research Institute,
36 (oputa T |the Council of Scientific & Industrial Group 1 20130312 20130315| 4 days
Research, Hyderabad (CSIR-NGRI)
37 |Ramadurai Ranjith E?I('jll:;]) Tngatute of Technology, Bydbeoibad | 5 20130313 20130317| 5 days
National Geophysical Research Institute,
38 |Srinagesh Davuluri|the Council of Scientific & Industrial Group 1 20130907 20130918| 12 days
Research, Hyderabad (CSIR-NGRI)
National Geophysical Research Institute,
39 [Srinivas Dakuri  |the Council of Scientific & Industrial Group | 20130907 20130918| 12 days
Research, Hyderabad (CSIR-NGRI)
Raiender K National Geophysical Research Institute,
40 Ch“;h:’ UMAT " lthe Council of Scientific & Industrial Group 1 20130907 20130918| 12 days
. Research, Hyderabad (CSIR-NGRI)
Pradeep Kumar International Institute of Information
2013091 11d
# Ramancharla Technology, Hyderabad (1LITH) Group'l 20130907 s »
Patil Rahul Indian Institute of Technology, Hyderabad
42 Bhalchandra (IITH) Group 4 20130908 20130915| 8 days




3 Departure Arrival Duration
No. Name Organization Group | vy yynvpD) | (vyYYMMDD)|  (Days)
43 |Vaibhay Garg 8111;1:1) Institute of Technology, Hyderabad Group 4 20130908 20130915| 8 days
44 |Ramadurai Ranjith E‘I‘If]r';’; Tnatitate of Tochmology, Fyderabed | 0,500 20140121 20140207| 18 days
Patil Rahul Indian Institute of Technology, Hyderabad
4
45 o s o Group 20140309 20140316 8 days
46 |Naveen Sivadasan g‘{,‘;;’; Institute of Technology, Hyderabed |y 4 20140310 20140316| 7 days
Subrahmanyam Indian Institute of Technology, Hyderabad
97 | |QITED Group 4 20140310 20140316| 7 days
Venkata . .
4 | Pondonmga ity [HE0M Tneticate. of Tecmology, Hydoowbed | rpiie 4 20140310]  20140316] 7 days
(IITH)
Marella
49 |Devendra Jalihal ’(‘;fl'_ah’;)l“s"‘“‘e of Technology, Madeas: | G up'3 20140312 20140315| 4 days
50 [Remadurai Ranjith |gl[c'][l‘:1) Institute of Technology, Hyderabad Group 2 20140312 20140316| 5 days
51 |Sumanta Pasari Hldl']'% Tustitte of Techrology, Kopwe: | Goisq 20140304 20140315| 12 days
52 {Onkar Dikshit i#{% Ingiitute of Tochmology; KRB | Gigupi 20140311 20140316| 6 days
Javed Husain Indian Institute of Technology, Kanpur
53 | Sumolosed sl looTio Group 1 20140311 20140316] 6 days
A National Geophysical Research Institute,
54 Ra]e“:“ Kumar |} Council of Scientific & Industrial Group 1 20140313 20140317| 5 days
Clindha Research, Hyderabad (CSIR-NGRI)
Mohandas i .
55 [Moolayil indian Institute of Techmology, Mad®d' | Ginnd 20140513 20140531| 19 days
: (1IT™M)
Sajmohan
Akshay Yashwant [Indian Institute of Technology, Madras
4
56 s ™) Group 3 20140616 20140725 40 days




No. Name Organization Group UYg?mm {Ywﬁ'nfr‘»w;lnmn) I?‘;:;':}n
57 | Asmita Mohanty I;’]‘;f;'{“) Institute of Technology, Kanpur | | 20140729 20140802| 5 days
58 |Santiswarup Sahoo E‘l‘% fustinee of Tecmology, Kanpwr | i 20140729 20140802| 5 days
59 ﬁlﬁﬁ.ﬁh ik :TI‘?;;“) Bastititeof Tecknology Kaopee | - &onivi 20140729 20140802| 5 days
60 :‘::;‘:l::;‘l':a’ IT’::;‘;?:I';’;;} ;’;;2;’;:;{:;?}%&‘{"“ Group 1 20140727 20140802| 7 days
61 |Srinivas Dakuri Eﬁiﬁ:{gﬁ’;ﬁg‘;gmhm Group 1 20140727 20140802| 7 days
62 |Srinagesh Davuluri E;::g;?g;’;ﬁéﬁ;mm Institute, | Geoup 1 20140727 20140802| 7 days
63 2:‘:;‘;:’ Ko g;g:gﬁ?%";fﬁéﬁ?mh el B 20140727 20140802| 7 days
64 |Sumanta Pasari iﬂ% Sostitule of Techuolopn Komew | | Gompst 20140727 20140802| 7 days
65 [Naveen Sivadasan :I“I?F‘EIB Tnstitute of Techavlogy, Hydewabad. | 000 4 20141015 20141018} 4 days




Annex 5
Name and organization of the project counterparts

Group Name Organization Title
I;F e, |U-B. Desai Indian Institute of Technology, Hyderabad (IITH) Faireae
Leader, i National Geophysical Research Institute, the Council of P ,
Group | Rajender Kumar Chadha Scientific & Industrial Research, Hyderabad (CSIR-NGRI) FNASc., Scientist G & Head, Seismology
—_— National Geophysical Research Institute, the Council of Lo

Group1 |Nemalikanti PumchandraRa0 oo icic & Industrial Rescarch, Hyderabad (CSIR-NGRI) _[SS<nst

z z National Geophysical R h Institute, the Council of i P
Greup 1 |Srinagesh Davuluri Scientific & Industrial Research, Hyderabad (CSIR-NGRI) _ | Cief Scientist

" s National Geophysical Research Institute, the Council of F: : 5
Group 1 |Srinivas Dakuri Scientific & Industrial Research, Hyderabad (CSIR-NGRI) Technical Assistant, Seismology Group
Group | _|Javed Husain Nurmohmed Malik |Indian Institute of Technology, Kanpur (IITK) Associate Professor

4 2 ¢ |Professor & Dean Inflastructure and

Group |  |Onkar Dikshit Indian Institute of Technology, Kanpur (ITK) Development
Group | |Pradeep Kumar Ramancharla ﬂﬁe.;.“;; Souy) eiuge o Dewnumion: Teohohgy; Hyteosed Professor, Head of the Center

) International Institute of Information Technology, Hyderabad
Group 1 |Raju Sangem (nTH)
Group1 [Narender Bodige ::ltg;a)tmnal Institute of Information Technology, Hyderabad Stiidien
Group1 |Hima Chandan Dasari :rl}l;:;.)lloml Institute of Information Technology, Hyderabad |,
Group1 |Velani Pulkit :;te]n;l{a)tmnal Institute of Information Technology, Hyderabad Student
Group 1 |Sumanta Pasari Indian Institute of Technology, Kanpur (IITK) Student
GmuE 1 [SamiswuruE Sahoo Indian Institute of Technology, Kanpur (IITK) Student
Group 1 _|Asmita Mohanty Indian Institute of Technology, Kanpur (IITK) ’Resean:h fellow
Leadic Dean R&D, Professor & Head of the
Group ‘2 U.V. Varadaraju Indian Institute of Technology, Madras (1ITM) Department
Group2 |Shri S Krishnaiah India Meteorological Department (IMD), Pune DDGM (Surface Instrument
Group2 |M. Satya Kumar India Meteorological Department (IMD), Hyderabad(Retired) |Director, Meteorological Centre
Group 2 |G. Sudhakar Rao India Meteorological Department (IMD), Hyderabad(Retired) |Director, Meteorological Centre
Group2 |Y.K.Reddy India Meteorological Department (IMD), Hyderabad Director, Meteorological Centre
Group2 |Ramadurai Ranjith Indian Institute of Technology, Hyderabad (IITH) Assistant Professor
Group2 |Saj Mohan Indian Institute of Technology, Hyderabad {IITH) Student
Group2 |Swapnil Ghodke Indian Institute of Technology, Hyderabad (IITH) !Smdent

Group2 |Mohandas Moolayil Sajmohan Indian Institute of Technology, Hyderabad (ITTH)

ISmdem
Scientist-E / Director (Instruments)

Group2 |[R. R. Mali India Meteorological De ent {IMD), Pune

Group2 |Manish Ranalkar India Meteorological De ent (IMD), Pune Scientist-D

Group2 |K. Seett India Meteorological Department (IMD), Hyderabad ]Scienlist—E

‘“('3’ r';:"d;" R. D. Koilpillai Indian nstitute of Technology, Madras (I'TM) g;‘;m“g‘“ﬁ;gfm" eperoeetof

Group 3 |Pandu Rangan Chandrasekaran __|Indian Institute of Technology, Hyderabad (IITH) Professor & Head of the riment

Group 3 _|P. Rajalakshmi Indian Institute of Technology, Hyderabad (IITH) Assistant Professor

Group 3 |Devendra Jalihal Indian Institute of Technol Madras (ITTM) Professor

Group 3 |Bhaskar Ramamurthi i i Professor

Group 3 |Giridhark Professor

Group 3 |Krishna Sivalingam Professor

Group 3 |Kiran Kuchi Assistant Professor

Group 3 _|Mohd Zafar Associate Professor

Group 3 |Akshay Yashwant Jadhav OEY, Student

Group4 |Pandu Rangan Chandrasekaran Professor & Head of the Department

Group 4 Assistant Professor

Group 4 Assistant Professor

_ Assistant Professor, Department of

G ; Computer Science and Engineering,
foup Dej ent of Engineering Scien

Group 4 _|Naveen Sivadasan Assistant Professor

Group 4 _|Subrahmanyam Kalyanasundaram |Indian Institute of Technology, Hyderabad (1ITH) Assistant Professor

Group 4 | Anubhav Kumar Jain | Indian Institute of Technology, Hyderabad (IITH) Stud

Group 4 |Guddanti Vijaya Bhaskar Indian Institute of Technology, Hyderabad (ITTH) Student

Group 4 |Sriam Karthik Badam Indian Institute of Technology, Hyderabad (ITTH) |Srudent

Group 4 |Malempati Nagarjuna Indian Institute of Technology, Hyderabad (IITH) Student

Group 4 _|Ajit Aluri Btech, Institute of Technology, Hyderabad (IITH) Student

Group 4 | Adepu Ravi Sankar 'Indian Institute of Technology, Hyderabad (I[TH) Student

Group 4 |Vaibhav Garg Indian Institute of Technology, Hyderabad (IITH) Student

Group 4 | Patil Rahul Bhalchandra Indian Institute of Technology, Hyderabad (ITTH) Student

Group 4 _|Neeraj Kumar Indian Institute of Technology, Hyderabad (IITH) Student
All Dilip Kumar Ghosh Indian Institute of Technology, Hyderabad (IITH) Coordinator
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