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Disaster Risk Management: Phases
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Disaster : Science, Management And Policy (D-SciMAP)
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India

Maharashtra 
(target state)

District

Subdistrict

Pilot Villages
(Farming Households)

1. Hazard Monitoring & Assessment

2. Hazard Impact Assessment 

(Vulnerability vs Adaptive Capacity)

Hydrological 

Meteorological 

Climatological

1980 2020-21

Crop Area (A), Prod. (P),Yield (Y), 

Economic Returns

(Rice, Maize, Soyabean, Groundnut, 

Cotton, Pigeon Pea, Sorghum, Wheat, 

Chickpea, Safflower, Sunflower, 

Sugarcane)

4. Policy 

Recommendations

Preparedness

Adaptation

Declaration

Response

Relief

Hazard-proofing

Spatial Temporal

Disaster Management from the Local to National scale

3. Stakeholder Consultation and Involvement 

(co-design, co-produce, co-manage)

Temporal impactsSpecific Sectors

1980 2020-21
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Risk Assessment & Preparedness: Pre-disaster Phases
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4. Policy & Governance

Institutional Responsibilities and 

Commitment

1. Risk Identification & Early Warning

Finer-scale Hazard and Vulnerability Analysis, 

Monitoring, and Early Warning

2. Preparedness & Mitigation 

Plans, Implementation of 

Effective and Affordable 

Practices to minimize impacts

3. Awareness & Education

A well-informed Public and 

Participatory Processes in Disaster Preparedness

Local Level 

Community Participation

Sustainability Context

Local Reality 

Designed by Prof. Parmeshwar Udmale @C-TARA, IIT Bombay



Steps in Disaster Risk Assessment
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Step 1: 
Conceptualization

• Identification of 
linkages between 
Hazards, 
Exposure and 
Vulnerability of 
Socio-Ecological 
Systems

• Stakeholders 
including Experts 
Mapping and 
Selection

Step 2: Literature 
Review

• Review of 
Existing 
Approaches, 
Data, Reports, 
Management 
Strategies

• Identification & 
Categorization of 
Indicators

• Preliminary 
Indicator 
Selection

Step 3: Expert 
Inputs

• Discussion on 
Preliminary list of 
Indicators

• Expert Inputs & 
Selection of 
Appropriate 
Indicators

• Identification of 
Measurement 
Units, Scale.

Step 4: Toolkit 
Development

• Data Library in 
Excel Sheet

• Statistical 
Analysis

• Geospatial 
Programming for 
Scenario-based 
Risk Analysis

Step 5: 
Stakeholder 
Inputs

• Feedback on 
Framework and 
Indicators

• Feedback on 
Tool and User 
Interface

• Weightages for 
Dimensions and 
Indicators of Risk 
Assessment

Step 6: 
Knowledge 
Dissemination

• Tools for Risk 
Assessment

• User Manuals

• Capacity 
Building 
Workshops/ 
Trainings

APN Grant https://doi.org/10.30852/p.20540



Pal, Baskota, Dhungana, Udmale, ... (2023)

https://doi.org/10.1016/j.mex.2023.102301

Livelihood Security &

Resilience Assessment (LiSeRA)

https://doi.org/10.1016/j.mex.2023.102301


Heat Wave Risk Assessment using an indicator-Based 

approach: Subdistrict levels analysis of Maharashtra State





Background
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Heat Wave Risk: (IPCC, 2014)

Risk (R) = f(H, E, V)

Where, R= Risk, H= Hazard, E= Exposure, and V= Vulnerability

Vulnerability = f(S, AC)

Where, S= Sensitivity, and AC= Adaptive Capacity

Risk

Hazard Exposure Vulnerability

Sensitivity
Adaptive 

Capacity



Risk in space & time
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Risk Conceptualization
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Source: P. Udmale 
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Risk Components and Indicators
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Shinde & Udmale @C-TARA, IIT Bombay

Risk

Hazard Exposure Vulnerability

Sensitivity Adaptive Capacity

Maximum temperature

Minimum Temperature

Humidity

Population

Population Density

Agricultural Land

Agricultural Workers, 

Laborers

Total Workers

Land Cover

Poverty

Child Population

Infant Mortality Rate

Livestock

Older Population

Female Population

Irrigated Area

Forest Area

Literacy rate

Drinking Water Source Location

Access to Electricity

Access to Cooling/Fan/Acs

Healthcare Workers

Communication Assets

Per Capita Income



Heat Wave Spells
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Heat Wave Hazard
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Heatwave Events from year 1980 to 2016

Number of 3 or more consecutive days 
having temp >40 °C

Data Source: CHIRTSdaily

Data Period: 1980-2016

Resolution = 0.05x0.05

Months (Mar-Jun)



Source: Census 2011Source: SER, 2022

Source: Census 2011 Source: SEDAC, 2020

Exposure Indicators
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Shinde & Udmale @C-TARA, IIT Bombay



Source: SER, 2002-07 Source: Census 2011

Sensitivity Indicators
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Shinde & Udmale @C-TARA, IIT BombaySource: Census 2011 Source: Livestock Census, 2019



Adaptive Capacity Indicators
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Mallick & Udmale @C-TARA, IIT Bombay

Source: SER, 2022Source: Census 2011

Source: SER, 2022

Source: SER, 2022

Source: Census 2011



Vulnerability and Risk Index
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Shinde & Udmale @C-TARA, IIT Bombay

Vulnerability Index Risk Index

Important for prioritizing 
mitigation and resources 

allocation

Data quality might 
be questionable!



Risk Assessment & Management: Challenges and Opportunities
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Udmale @C-TARA, IIT Bombay

 Dynamic Risk

 Data Limitations

 Spatial Unit of Analysis/Integrated Disaster Management Plans (VDMC?)

 Subjectivity in Methodological Approaches/Common Frameworks

 Transdisciplinary Research/Stakeholders engagement in Research

 Adoption of Advanced Technologies in Disaster Risk Reduction and Management

 Resources?



Step 1 : Know whether or not drought has triggered – Drought Trigger 1

Step 2 : Impact on crops – Drought Trigger 2

Step 3 : Ground Truthing

Modified from DAC&FW, 2016

Steps in Drought Declaration



Rankhambe & Udmale

Drought 2023

Drought Memorandum!
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