MCN301 Disaster Management Module 11

1. Types of Hazard

Hazards in disaster management refer to potentially damaging physical events, phenomena, or

human activities that can cause loss of life, injury, property damage, and environmental

disruption. They are broadly classified into natural hazards and man-made (anthropogenic)

hazards.

1.1. Natural hazards are driven by environmental processes and can be further categorized

into:

Geological hazards, including earthquakes, volcanic eruptions, and landslides. These
occur due to movements and activities within the Earth’s crust.

Hydrological hazards like floods, tsunamis, and avalanches, which result from water
movement and weather phenomena.

Meteorological hazards, such as hurricanes, tornadoes, droughts, and extreme
temperature events, originate from atmospheric processes.

Biological hazards involve outbreaks of diseases, epidemics, and pandemics caused by

viruses, bacteria, or other microorganisms affecting humans, animals, or plants.

1.2.Man-made hazards, on the other hand, result from human actions or negligence. These

include:

Technological hazards, such as industrial accidents, nuclear plant failures, chemical
spills, and explosions, often due to failures in technology or human error.

Environmental hazards stemming from human activities like deforestation, pollution,
and improper waste disposal, contributing to ecological imbalances and climate change.
Socio-political hazards encompass conflicts, wars, terrorism, and civil unrest, which can

lead to widespread displacement, resource shortages, and humanitarian crises.
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2. Hazard mapping

Hazard mapping is the process of identifying and visualizing the geographical areas that are at
risk from specific types of hazards, such as natural disasters or man-made threats. This mapping
is done to illustrate the locations that are vulnerable to potential hazards, helping communities,

planners, and policymakers understand and assess the level of risk.

2.1. Applications of Hazard mapping

Hazard mapping has several critical applications:

e Urban and Land-Use Planning: Guides the development of cities by avoiding high-risk
areas, enhancing safety and sustainability.

e Emergency Preparedness and Response: Helps authorities plan evacuation routes,
identify safe zones, and pre-position emergency supplies, improving response
effectiveness.

e Infrastructure and Building Design: Supports engineers in designing resilient
structures that can withstand hazards like earthquakes and floods, reducing potential
damage.

e Insurance and Risk Assessment: Enables insurance companies to assess property risks
and set premiums, while helping property owners understand and mitigate their exposure.

e Community Awareness and Education: Informs residents about local hazards, fostering
preparedness and proactive safety measures.

o Resource Allocation and Policy-Making: Assists governments in prioritizing
investments in disaster mitigation and resilience projects for high-risk areas.

e Climate Change Adaptation: Supports long-term strategies to address climate-related

risks, such as sea level rise and extreme weather events.
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2.2. The two main approaches to hazard mapping are:

e Qualitative Hazard Mapping: This approach uses expert judgment, historical data, and
visual assessments to create hazard maps. It often involves community input and
observational data to identify risk areas. This method is useful for a general
understanding of hazard zones but may lack precision.

e Quantitative Hazard Mapping: This approach uses statistical analysis, modeling, and
advanced technology like Geographic Information Systems (GIS) to produce detailed,
data-driven maps. It incorporates numerical data from past events and predictive models

to assess the probability and potential impact of hazards with higher accuracy.

3. Types of Vulnerability

Vulnerability in disaster management refers to the susceptibility of people, property, or systems

to harm from hazards. It can be categorized into several types:

e Physical Vulnerability: This relates to the exposure of buildings, infrastructure, and
geographical locations to physical damage from hazards like earthquakes, floods, or
storms. Poorly constructed buildings or infrastructure in hazard-prone areas are more
vulnerable to destruction.

e Social Vulnerability: This type focuses on how social factors such as poverty, inequality,
age, gender, or disability increase the susceptibility of individuals or communities to
disasters. Vulnerable groups may have limited access to resources, information, or

decision-making processes that affect their ability to prepare for or respond to hazards.
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e Economic Vulnerability: Communities or individuals with limited financial resources
are at greater risk in disasters. Economic vulnerability involves the lack of assets, income,
or access to insurance, which prevents the ability to recover or adapt to disaster impacts.

e Environmental Vulnerability: This refers to the degradation or depletion of natural
resources, such as deforestation, loss of biodiversity, or pollution, which weakens
ecosystems' ability to buffer against hazards. Areas with environmental degradation are

more exposed to natural disasters like floods or landslides.

3.1. Vulnerability assessment methods

1. Physical Vulnerability assessment methods

Physical vulnerability assessment methods focus on evaluating the susceptibility of
buildings, infrastructure, and geographical areas to damage from hazards. Common

methods include:

e Structural Analysis: Assessing the design, construction, and materials of
buildings to determine their ability to withstand hazards like earthquakes, floods,
or storms.

e Hazard Mapping: Identifying high-risk areas based on historical data,
topography, and environmental factors. This helps in understanding the likelihood
of damage to infrastructure in specific locations.

e Field Inspections: Conducting on-site evaluations of infrastructure to identify

weaknesses or damage from past events

2. Social Vulnerability assessment methods
Social vulnerability assessment methods focus on identifying and evaluating the factors
that make certain individuals or communities more susceptible to harm during disasters.

Common methods include:
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e Demographic Analysis: Examining data on age, gender, disability, and other
socio-economic factors to identify at-risk groups, such as the elderly or
low-income populations.

e Participatory Approaches: Engaging communities in the assessment process
through surveys, interviews, or focus groups, gathering local knowledge to
understand vulnerabilities.

e Social Network Analysis: Studying the strength and accessibility of social

networks to assess how well communities can support each other in emergencies.

3. Economic vulnerability assessment methods

Economic vulnerability assessment methods evaluate how financial factors impact a
community’s or individual's ability to withstand and recover from disasters. Key methods

include:

e Income and Asset Analysis: Assessing the financial resources, income levels,
and assets of households or communities to identify those with limited capacity
to recover.

e Livelihood Analysis: Examining the wvulnerability of key sectors (e.g.,
agriculture, tourism) that could be disrupted by disasters.

e Risk Assessment Models: Using data to estimate potential economic losses
from hazards.

e Access to Financial Services: Analyzing availability of insurance, credit, or

savings, highlighting gaps in financial resilience.

4. Environmental vulnerability assessment methods

Environmental vulnerability assessment methods evaluate how environmental factors,
such as ecosystems and natural resources, contribute to a community’s susceptibility to

hazards. Key methods include:



MCN301 Disaster Management Module 11

e Ecosystem Sensitivity Analysis: Assessing the vulnerability of ecosystems (e.g.,
wetlands, forests) to degradation from natural disasters or human activities like
deforestation and pollution.

e Land Use and Environmental Change Analysis: Studying how land use
changes, such as urbanization or agricultural expansion, affect environmental
stability and increase vulnerability to hazards like floods or landslides.

e Climate Impact Modeling: Using climate data to predict how environmental

changes, such as rising temperatures or sea levels, could increase disaster risks
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4. Core Elements of Disaster Risk Assessment

The core elements of disaster risk assessment involve identifying, analyzing, and evaluating the

potential risks associated with various hazards, aiming to reduce vulnerability and increase

resilience. These core elements include:

Hazard Identification: This involves recognizing and categorizing potential hazards
such as natural (earthquakes, floods, hurricanes) or man-made (industrial accidents,
terrorism). Understanding the nature and frequency of these hazards is essential for
effective risk management.

Vulnerability Assessment: This element evaluates the susceptibility of people,
infrastructure, the environment, and systems to the impacts of identified hazards. It
considers physical, social, economic, and environmental vulnerabilities, determining
which populations or assets are most at risk.

Exposure Analysis: This focuses on identifying the assets (such as populations,
infrastructure, and economic activities) that are in the path of hazards. It involves
mapping these assets geographically to understand the degree of exposure to specific
risks.

Impact Analysis: This step assesses the potential consequences of a hazard on people,
property, the economy, and the environment. It involves forecasting the scale of damage,
economic losses, and casualties based on the nature of the hazard.

Risk Evaluation: Finally, the identified risks are evaluated to determine their likelihood
and potential severity. This step helps prioritize actions and allocate resources effectively

for risk reduction and preparedness strategies.

4.1 Contemporary approaches to risk assessment

Contemporary approaches to risk assessment focus on integrated, multi-disciplinary strategies to

understand, evaluate, and manage disaster risks. These approaches include:
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o Integrated Risk Assessment: This approach combines the assessment of multiple
hazards (natural, technological, and societal) and vulnerabilities across different sectors
(e.g., health, infrastructure, environment). It recognizes the interconnected nature of risks
and promotes holistic strategies to manage them, addressing complex, cascading impacts
across communities.

e Participatory Risk Assessment: Involving local communities, stakeholders, and
vulnerable groups in the risk assessment process enhances the accuracy and relevance of
the findings. This approach gathers local knowledge and perspectives, empowering
communities to actively engage in identifying risks and planning solutions tailored to
their specific needs.

o Quantitative and Qualitative Methods: Contemporary approaches blend data-driven
(quantitative) methods like statistical modeling and Geographic Information Systems
(GIS) with qualitative techniques like expert judgment and community-based
assessments. This combination ensures a comprehensive understanding of both
measurable risks and subjective vulnerabilities.

e Scenario-Based Risk Assessment: This method involves creating different disaster
scenarios based on potential hazard events, such as earthquakes or climate change
impacts. It helps evaluate the outcomes under various conditions, providing insights into
preparedness and response plans.

e Climate Change and Sustainability Integration: Modern risk assessments increasingly
incorporate long-term climate change projections and sustainable development principles,
ensuring that risks are managed in the context of future environmental and

socio-economic changes.



