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Note: (a) All questions are compulsory.

(b) The candidate is allowed to make Suitable numeric assumptions wherever requzred

Jor solving problems

Question

Cco

Marks

Management

Explain—how-Geographic Information Systems (GIS) and Emerg

llustrate their

Systems (EMS) contribute fo all phases of the disasfer managemefit-c

| role in enhancing community resilience using suitable examples.

Himachal Pradesh has witnessed an increase in natural disasters like landslides, flash
floods, and cloudbursts, particularly during the mon, ¢ason. In a recent event, a
landslide in a remote district caused major road lockages, disrupted communication,
and delayed rescue operations. In response;. th te disaster management authority
decided to revise its Emergency Operatm' S “(EOP). The new plan incorporates
GPS-tracked emergency vehicles, GIS: _hazard zone mapping, and mobile alert
systems using SMS and social med pIatforms to improve disaster preparedness and
response. ' :

As an engineering graduate sp ,__:_;1a11z g in disaster management, analyze the role of an
Emergency Operations Plan (EOP) in managing such disasters in Himachal Pradesh.
How can the mtegratlon :"technologles like GPS, GIS, and mobile communication
enhance the effectlvenes : ‘of the EOP i in the context of remote, mountainous regions?

Q3.

Data covenng ap d of 85 years for a natural hazard flood gives a standard deviation
of 1950 units. aﬁd a mean of 7025 units. Applying Gumbel’s method, determine the
flood magmtude you would adopt for a project, as a disaster management student, that
has a retum period of 300 years. If the confidence level for the estimate of the above
ﬂood data is 80%, then calculate the confidence limits of the flood magnitude based on
the given confidence percentage.

Given: Sn=1.1850, Yn=0.5702 For 80% confidence, f(c)=1.282

Q4.

You are appointed as a disaster risk analyst for a chemical manufacturing plant located
i a hazard-prone area. The facility faces significant risk from toxic gas leaks during
emergency scenarios such as equipment failure or human error. Using the Fault Tree
Analysis (FTA) technique, perform a basic disaster risk analysis to identify the root
causes that could lead to a catastrophic toxic gas release. In your answer, clearly:
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e Define the top event.

e Identify and describe at least three basic contributing events.
Draw the Fault Tree diagram showing the logical relationships (AND/OR gates)
between events. Also Briefly explain how FTA helps in disaster risk reduction planning
and decision-making.

Q5.

As a Disaster Management Expert, if you are allowed to accept only a 5% risk of a
natural hazard, such as flooding, over the expected 40-year life of a project, calculate the
return period you would adopt for the project's design. Additionally, determine thi
probability of exactly one flood occurring, exceeding the design capacity, during th 40
year expected lifespan of the project.

Qé.

It is known through data collection and considerable research that the tlme in m‘mu S
that emergency response teams take to arrive at a disaster site, is a rando anable'wnh
a probabﬂlty densxty function:
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a) Find the expected value of the response time in min
b) Find E(X?).

¢) What is the standard deviation of the respon mergency teams ?
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