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One Week Online Workshop on “Disaster Risk Assessment”

A One Week Online Workshop on “Disaster Risk Assessment,” was organized by the Centre for
Structural Engineering and Disaster Management, Civil Engineering Department, Jaypee
University of Information Technology (JUIT), Waknaghat, in partnership with Indian Institute of
Technology, Mandi, and Indian Geotechnical Society, Shimla Chapter, from July 22-26, 2024.
The program was successfully completed under the auspices of:

e Prof. Rajendra Kumar Sharma: Vice Chancellor, JUIT, Waknaghat, and Patron of the
organized workshop.

e Prof. Ashok Kumar Gupta: Dean of Academics & Research, JUIT, Waknaghat, and Patron
of the organized workshop, and President, Indian Geotechnical Society, Shimla Chapter,

e Prof. Ashish Kumar: HOD, Civil Engineering Department, and Chairperson, Center for
Structural Engineering and Disaster Management, JUIT, Waknaghat, and Program Chair of
the organized workshop.

e Dr. Sugandha Singh: Assistant Professor, Civil Engineering Department, and Member,
Center for Structural Engineering and Disaster Management, JUIT, Waknaghat, and Program
Convener of organized workshop.

e Dr. Shivang Shekhar: Assistant Professor, School for Civil and Environment Engineering,
Indian Institute of Technology, Mandi (IIT Mandi) and Co-Convener of organized

workshop.

The One Week Online Workshop on ‘Disaster Risk Assessment’ comprised mainly of eminent
speakers from renowned institutes who discussed various aspects of calculating hazard and risk
of different types of hazards. The primary objective of the workshop was to teach the students,
academics, and industry professionals, to conduct basic calculations of probability of occurrence
of a hazard such as earthquakes, floods, landslide, etc., and further calculating the risk on
infrastructure for each hazard. The workshop was organized to fulfill the capacity building
target of the United Nation’s Sustainable Development Goal number 11. Each day of the

workshop covered a different type of hazard and covered a wide range of topics. Through
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engaging lectures, interactive discussions, hands-on activities, and insightful guest presentations,
participants were exposed to basic concepts required to calculate probabilistic hazard and risk
assessment for each hazard. Each lecture was unique as the topics discussed are not taught as
part of Civil Engineering or Architecture curriculum at any level. Since the need for conducting
such hazards is absolutely necessary for Disaster Resilient Infrastructure, the participants

appreciated the workshop to quite an extent.

Table-1 highlights the program schedule of the conducted STC including the names and
organizations of the speakers along with the title of lectures (talks) delivered by them.

Table 1: Schedule for One Week Online Workshop on “Disaster Risk Assessment,” July 22—26,
2024

Date Time Events

2:15PM JUIT Video

217 PM Welcome of the participants by Dr. Sugandha Singh, Assistant
) Professor, Civil Engineering Department, JUIT, Waknaghat
Welcome of the participants by Dr. Ashok Gupta, Dean
2:18 PM (Academics & Research), JUIT & President, IGS, Shimla; Dr.
Ashish Kumar, HOD, Civil Engineering, JUIT.

22-07-2024 220pM | About The Workshop presentation by Dr. Sugandha Singh,
(Earthquake) | = Convener of the Workshop

Expert Talk by Dr. Sugandha Singh, Assistant Professor, Civil
2:30 PM Engineering Department, JUIT, Waknaghat, on ‘Probabilistic
Seismic Hazard Analysis’

Expert Talk by Dr. Shivang Shekhar, Assistant Professor,
4:00 PM Indian Institute of Technology, Mandi on ‘Probabilistic
Seismic Risk Assessment of Infrastructure Systems’

Expert Talk by Dr. Saran Srikanth Bodda, Graduate Faculty,
9:30 AM | North Carolina State University, Raleigh, USA on ‘An

23-07-2024 Overview of External Probabilistic Risk Asseeessment’
(Floods) Expert Talk by Dr. Ankit Agarwal, Assistant Professor, Indian
11:00 AM | Institute of Technology, Roorkee on ‘Probabilistic Flood
Hazard Analysis’

Expert Talk by Dr. Maheshreddy Gade, Associate Professor,
9:30 AM | Indian Institute of Technology, Mandi on ‘Earthquake-
Induced Landslide Hazard Assessment’

24-07-2024
(Landslides)
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Expert Talk by Dr. Kala Venkata Uday, Associate Professor,
11:00 AM | Indian Institute of Technology, Mandi on ‘Landslide Risk
Mitigation and Prediction.’

Expert Talk by Dr. Tanmay Gupta, Assistant Professor, JUIT
12:30 PM | on ‘Post Landslide Assessments: Harnessing Innovative
Techniques for Future Resilience’

Expert Talk by Dr. P. Ravi Prakash, Assistant Professor,
9:30 AM | Indian Institute of Technology, Jodhpur on ‘Fire Safety in

?Ii?e?aznodm Structures: An Overview’
Industries) Expert Talk by Dr. Sudheer Dwivedi, Joint Director, Disaster
11:00 AM | Management Institute, Madhya Pradesh on ‘Process Hazard
Identification Techniques in Industries’
Expert Talk by Dr. Subir Sen, Associate Professor, Indian
9:30 AM | Institute of Technology, Roorkee on ‘Economic Effects of
96-07-2024 Disasters: Three Different Cases
(Disaster 11:00 AM | Valedictory Session
Economics)

11.30 AM | Short Quiz for awarding Certificate of Merit to the participants.

Feedback from participants has been overwhelmingly positive, with many expressing
appreciations for the new knowledge gained throughout the workshop, and the expertise of the
instructors. As we reflect on the achievements of this course, it is evident that education and

training play a crucial role in driving positive advances towards a more disaster resilient future.

Table 2: Summary of participation Details in the Workshop

Total Number of Registered participants 105

Total Number of external participants 88
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Other Salient Features

e Presentation slides of all lectures by the speakers for the workshop were shared beforehand
by the organizing committee to the participants.

o Certificates of Merit are issued to all registered participants who scored more than 13 out 20
on the quiz conducted on the last day of the workshop.

e Certificates of participation are issued to all the remaining registered participants.

e Certificates of Appreciation are issued to all the listed speakers along with an appropriate
honorarium.

e Feedback collected from participants on each day of the workshop for further improvement
in conducting future workshops.

e Feedback collected from speakers for their input in conducting future workshops.
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Terminologies!!

Hazard - any potential source of harm, or danger that can result in
loss of life, or damage to people, or property - can be natural or
human-made

Exposure - extent of people or property affected due to hazard

Vulnerability - degree to which people or property susceptible to
hazard damages

Risk - potential for adverse consequences - combination of the
probability of an event happening and the severity of its outcome

Risk = Hazard x Exposure x Vulnerability
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Interaction of H, E, V/C generate risk

Intense widespread flooding

_ad

Planned construction
Good Institutional support

Risk = Low
(Moderate hazard,
Moderate exposure,
High capacity)
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Moderate flooding

Unplanned construction
Dense population
No institutional support

Risk = High
(Intense hazard,
High exposure,
High vulnerability)

Localized flooding

4

No construction
No people

Risk =0

(Low hazard,

Zero exposure,
zero vulnerability)
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Probabilistic flood hazard analysis (PFHA)

Why the consideration of probability to flood hazards?

For the future flood risk assessment - essential to quantify the future
flood hazard - different sources of uncertainty that affect flood hazard
such as:
» changes in the climatic conditions (eg: more frequent extreme 2
rainfalls, sea level rise, glacier melts, etc.,) DILLIP KUMARB... Niraj Singh Parihi..:
changes in the catchment conditions (eg: urbanization, “ =
deforestation, etc.,) L
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" NSIH 2024
Mountainous Regions
ﬁ‘ - s T Natural-hazard Symposium
5 for the Indian Himalayas
Plenary Talk
Research Talks
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One Week Online Workshop on
Disaster Risk Assessment
July 22-27, 2024
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ional landslide

Rockfall Topple

WAKNAGHAT, P.O. - WAKNAGHAT,

Block slide

Debris flow

The most common types of landslides. Source: USGS

tgf-xwpa-vtw

5’,' Kala Venkata Uday (Presenting)

11:16 | tqf-xwpa-vtw

&
A

Pavan Vispute

Kala Venkata Uday

Pavan Vispute

(*)

SUVAM DAS

TEHSIL - KANDAGHAT, DISTRICT - SOLAN (H.P.)
PIN - 173234 (INDIA) Phone Number- +91-1792-257999
(Established by H.P. State Legislature vide Act No. 14 of 2002)

Niraj Singh Parihar

5

Musaib Ahmad

ya -

50 others

N

Niraj Singh Parihar

Musaib Ahmad

/ (o}

45 others

FAYPEE

EDUSPHERE
GNITED MINDS
NSPIRED SOULS

Raghvendra Singh

C

chandrashekhar kurhe

C

Civil Engineering Depar...

59
B & G

o
=

Raghvendra Singh

neelima.ce civil

Civil Engineering Depar...

O 2B & &



,\-“'“ Wirie

— - \
[ Landslide risk\f Hazards x consequences

Risk matrix and required actions
———
Consequence | Consequence | Consequence
Low Medum High
Low
nazara
probabilty

Medium hazard
(probabity)

+gh hazard
iprobaosity

site nvestigations
mitigation measures
new stabity calculations after miigation

11:20 | tgf-xwpa-vtw

a 5 § Kala Venkata Uday (Presenting)

Risk Mitigation

Landslide risk mitigation
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‘ Structural measures
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Data-Driven
models
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thresholds
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Structural Mitigation measures

+ Active measures:
« Engineered cutting of slopes
+ Retaining walls

+ Passive measures

* Remedial measures
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* Active measures:
« Engineered cutting of slopes
* Retaining walls
* Nailing
» Passive measures
* Nets

* Remedial measures
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* Active measures:
« Engineered cutting of slopes
* Retaining walls
* Nailing
* Passive measures
* Nets
« Barriers
* Meshing/Shotcreting
« Early warning system
* Remedial measures
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Landslide Monitoring System (LMS)

o Temperature/Humidity
@ Atmospheric Pressure

a Light Intensity
‘ 5 ’Ram Gauge

‘ Capacitive Soil Moisture

"e Accelerometer/Gyroscope
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Di Profile from Acc and Camera

‘ Camera(cm)
| 85\ |L=—Calculation(cm;

Modera

Fig. The best performing BS-LSTM model showing the soil
movement (in meters) over the Kumarhati's training and testing
dataset (Praveen et al. 2021) 27
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Landslide Alert App el | (¢ )

Kala Venkata Uday |  suvampas

Landslide Alert App is developed for users to ensure their safety and convince. The Android |
application predicts landslide based using their current location’s latitude and longitude. \

Screenshots of Landslide Alert App
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Machine/ Deep Learning Models
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Disaster Risk Assessment

POST-LANDSLIDE ASSESSMENTS: HARNESSING INNOVATIVE TECHNIQUES FOR FUTURE
RESILIENCE
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Understanding Landslides

Definition and Types: Landslides are the downward movement of rock, soil, and debris
under the influence of gravity. They include rockfalls, slides, and flows.

Causes: Triggered by natural events like heavy rainfall, earthquakes, volcanic eruptions, and
human activities such as deforestation and construction.

Impact: Can cause significant loss of life, destruction of infrastructure, and alteration of
landscapes.

Vulnerable Areas: Mountainous regions, steep slopes, riverbanks, and areas with loose or
unstable soil.

Importance of Assessment: Critical for developing effective mitigation strategies and
enhancing community preparedness and resilience.
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TRIGGERING EFFECTS
Triggering effects:

« Steep Slopes

« Water influence (Heavy rain,
snowmelt, long term infiltration)

» Weak or loose rock and soil

» Weathering / erosion

« Wildfire

+ Changes in surface or sub-surface
runoff patterns

» Geometry changes construction and
grading and drainage

+ Seismic events

« Dam bursts
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Importance of Post-Landslide
Assessments
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Tanmay Gupta (Presenting)

Unprecedented Rains 2023 .

State witnessed three different spells of very high precipitation
during 7-11 July 2023 (Ist spell), 11-14 August 2023 (lind spell)
and 21-23 August 2023 (llird spell) causing widespread damage
across the State. From July 7th to 11th, 2023, Himachal Pradesh
experienced intense monsoon activity, resulting in widespread,
heavy to extremely heavy rainfall across most of the state.

Dr. Nitish Kumar S...

Historically, during the monsoon season (June-September) fro
1971-2020, the state averaged a rainfall of 734.4 mm.
remarkably, in just four days, from July 7th to 11th, 2023, the
state recorded 223 mm of rainfall, a staggering 436% above the
typical amount of 41.6 mm for such a period
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Proposed
Proposed Interventions Amount (In
Crore] —
State-wide landslide risk mitigation program to include studies, non-structural and structural mitigation measures
Strengthen Community-based Disaster Risk Reduction measures in each Gram Panchayat with an approximate “
budget of 5 lakh per Gram Panchayat
. e s PRATIKSHA
i design (MDR,

Joint initiatives of State PWD, with NHAI, BRO, 3 i ptimi
S — ODR, and VR) as per Himalayan geology, including studies on road impact
Strengthening the early warning system by providing local weather monitoring systems in each Gram Panchayat,
setting up a centralized data center at the state level, and SEOC for and
of early warnings
Conduct studies and establish floodplain setback di: on S
scientific assessments

State-wide risk transfer program to develop insurance madels, establish support systems for accessing insurance Salshanish
claims, and outreach for penetration of insurance schemes with insurance companies and IRDA aksham sharma
Strengthening and enhancing Town and Country Planning Act with appropriate policy instruments

Establish local hill area authority to regul in rural areas by providing legal support, h

technical capacities, and human resources on a pilot basis
Forecast-based dam management system

Establish Himalayan Centre for Disaster Risk Reduction to conduct scientific assessments, studies, and guide

disaster risk reduction measures across all hill states in India
Tanmay Gupta

Total
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Large—scale flume experiments

*(a) Cross section of 28 m long flume and instrumentation layout (U refers to ultrasonic sensors: E refers to erosion

column; celll measures simultancously normal and shear stress; and cell 2 measures normal stress and pore

pressure; L1 and L2 refer to the locations 3.4 and 12.5 m from gate, respectively; b) cross-section of cell 1 (triaxial

cell), o_base: basal normal stress: ©_base: basal shear stress
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Tnput Properties

Grade of Concrete: ¢ 50/60 A
Density of Concrete: 2400 kg/m?
Type of Structure: Office building
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Potential applications of Numerical Modelling

Two storey two bay concrete space frame subjected to local fire
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WHAT IF ANALYSIS

THE WHAT IF ANALYSIS IS AN UNCOMPLICATED
HAZARD EVALUATION PROCESS.

IT REVIEWS THE COMPLETE PROCESS FROM RAW
MATERIAL TO FINISHED PRODUCT.

IN THIS ANALYSIS THE QUESTIONS COVERING EVERY
MODE, COMPONENT OF THE PROCESS ARE ANSWERED
TO EVALUATE THE EFFECTS OF COMPONENT FAILURE
OR PROCEDURAL ERRORS.

FOR MORE COMPLEX PROCESS THE WHAT IF ANALYSIS
CAN BE BEST ORGANISED THROUGH USE OF
CHECKLISTS.

THIS METHOD IS VERY USEFULL IN TRAINING
OPERATING PERSONAL ()1\1 THE HAZARDS OF
PERTICULAR OPERATION.
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Process HAZOP
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NONOT The complete negation of the

intentions

No flow when production is expected

MORE Quantitative ncrease

Higher temperature than designed

LESS Quanttatve docrease

Lower pressure than nomal

ASWELL AS

Qualtative ncrease

Other valves closed at the same time (log
fault o human emor

PART OF Quaktative decrease

Only part of the system is shut down

REVERSE The logical opposita of the intenton

Back-fiow when the system shuts down

OTHER THAN

Compiete substitution
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Liquids in the gas piping

Applications of Procedure HAZOP

All operations that are potentially hazardous and that

are not identical to operations analyzed before should
be subject to a HAZOP
Examples of subsea related operations that should be
HAZOPed:

tgf-xwpa-vtw

Drilling and well operations

Installation of subsea equipment

Maintenance of subsea installations (wells,

templates, pipelines, etc.)
Complex lifting operations

Diving operations
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Economic Effects of Disasters: Three different

Joint Faculty, Centre of

THE FMEA PROCESS
Iduymit‘y Vlirlumems nfrsr_\'smn
i
Identify Functions
. .
Identify Failure Modes

. 2 N %0 4 W
Identify Possible Causes

Identify Effects on the System
g

Identify Effects on other System
.

Final Risk Assessment

+
Take Action to Reduce the Ricl:
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Cases

Subir Sen, PhD.

Associate Professor, Department of Humanities and Social Sciences

in Disaster

subirsen@hs.iitrac.in

Presentation One Week Online Workshop on Disaster Risk Assessment,

22-27 July 2024

Organised by: Jaypee University of Information Technology & IIT Mandi
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Disasters: Facts and Figures
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Figure 2: Number ofVltﬂmx 1970-2023
Swiss Re (2024) Natural catastrophes in 2023: gearing up for today's and tomorrow's weather risks, Sigma No 1/2024
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Climate Change & Predictions

« IPCC (2012, 2007) prediction on intensity and frequency of natural
disasters... loss of livelihood (Paul b
2013, etc.)... meteorological & clima Climate Change 2022:

SarciDE Impacts, Adaptation and Vulnerability

Working Group Il Contribution to the
Sixth Assessment Report of the

Climate Extri '™ergovermental Panel on Climate Change

Q1R Metowsid. S, (30

Regional climate-i

8 of Projects

) A disaster and climate risk
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Data Sources
Data on Floods are obtained from
the Central Water Commission
Govt. of India
Data on all other variables are
obtained from_the Database on
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