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Disaster Risk Management: Phases

Mitigation & Preparedness
Prevention & Early Warning

DISASTER RISK )
MANAGEMENT Hazard

strikes

Rehabilitation | Response
Relief

Recovery

Reconstruction
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Disaster : Science, Management And Policy (D-SciMAP)

/ Disaster Management from the Local to National scale < \
Indi \ _ 1. Hazard Monitoring & Assessment / 4. Policy . \
1a Spatial Temporal Recommendations
o ~
.‘ . Hydrological Preparedness
Maharashtra F 7;? Meteorological
(targgtate) | o Climatological Adaptation
/ District 1T \
@ Crop Area (A), Prod. (P),Yield (Y), - Response
Economic Returns 3 et w/ﬂf
- (Rice, Maize, Soyabean, Groundnut, T I ,
Subdistrict Cotton, Pigeon Pea, Sorghum, Wheat, " :Wf 'i Relief
@ e Chickpea, Safflower, Sunflower, v T 1%
- >tgareans) o Hazard-proofing
Pilot Villages Specific Sectors 9 Hazard Impact Assessment Temporal impacts
warm'”g Households) / (Vulnerability vs Adaptive Capacity) \ /

3. Stakeholder Consultation and Involvement

K (co-design, co-produce, co-manage) /
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Risk Assessment & Preparedness: Pre-disaster Phases

1. Risk Identification & Early Warning
Finer-scale Hazard and Vulnerability Analysis,
Monitoring, and Early Warning

2

: Local Level 2. Preparedness & Mitigation
4. Policy & Governance . o .
Institutional Responsibilities and Community Participation Plans, Implementation of
b - Sustainability Context \ g Effective and Affordable
Commitment . . L
Local Reality Practices to minimize impacts

2

3. Awareness & Education
A well-informed Public and
Participatory Processes in Disaster Preparedness

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

Agriculture, Water and Disaster Management @ C-TARA IIT Bombay



Steps in Disaster Risk Assessment

Step 1:
Conceptualization

* |dentification of
linkages between
Hazards,
Exposure and
Vulnerability of
Socio-Ecological
Systems

e Stakeholders
including Experts

Mapping and * Preliminary
Selection Indicator
_ J\_ Selection Y

Step 2: Literature
Review

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

* |dentification &
Categorization of
Indicators

Step 3: Expert
Inputs

* Discussion on
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Step 4: Toolkit
Development

« Data Library in

Step 5:
Stakeholder
Inputs

Step 6:
Knowledge
Dissemination

Preliminary list of Excel Sheet » Feedback on  Tools for Risk
Indicators Framework and Assessment
» Statistical Indicators

» Expert Inputs & Analysis « User Manuals
Selection of » Feedback on
Appropriate - Geospatial Tool and User « Capacity
Indicators Programming for Interface Building

Scenario-based Workshops/

* |dentification of Risk Analysis » Weightages for Trainings
Measurement Dimensions and
Units, Scale. Indicators of Risk

N U D, Assessment D,

APN Grant https://doi.org/10.30852/p.20540
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Natural hazards &
Climate Change

. Conceptual

s :‘l AR Y
S Integration 'y
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Anthropogenic activities & E“ha‘:‘ced Livelihood Security and Resilience Assessment (LiSeRA)
Infrastructure development Framework
% Generation of assessment
Development and risk management - — algorithm
planning =N
K Expert consultation and
T3 stakeholder workshops
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Heat Wave Risk Assessment using an indicator-Based
approach: Subdistrict levels analysis of Maharashtra State






Background

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 |

A y

{ Hazard J { Exposure J { Vulnerability J

| sensviy | [ oty |
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Risk in space & time
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Incremental Disaster Risk

Note: - inverse relation
Source: P. Udmale
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Risk Components and Indicators

. Risk |

y

A

[ Hazard

J [ Exposure

| Vulnerability |

J/

Maximum temperature
Minimum Temperature
Humidity

/Population

Population Density L
Agricultural Land Sensitivity
Agricultural Workers,

\ \

Laborers /Poverty \
Total Workers Child Population
KLand Cover / Infant Mortality Rate
Livestock
Older Population

Qemale Population /

l

[ Adaptive Capacity J

ﬁrrigated Area \

Forest Area

Literacy rate

Drinking Water Source Location
Access to Electricity

Access to Cooling/Fan/Acs
Healthcare Workers
Communication Assets

\Per Capita Income /
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Heat Wave Spells

Total Heat Wave spells %\

l High : 472

I Low : 40

Mallick & Udmale @C-TARA, IIT Bombay

I Low : 21
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Heat Wave Hazard

Mumbai Suburba ) g
Mumbai City

300 km

Sub-District Heatwave Hazard in Maharashtra

Heatwave Hazard
[J]0-02
[]0.2-04

[ o04-06

Bl 0.6-0.8
Elos8-1

[ District Boundary
[_] Sub-District Boundary

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)
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Exposure Indicators

Population

Population
[135772- 122211

[ 122211 - 165687
165687 - 235803

I 235803 - 323032

I 323032 - 9356962
[ District Boundary
[ Sub-District Boundary

300 km

Source: Census 2011

Net Area Under Agriculture

Net Agricultural Area
[ 0-23897

[ 23897 - 39063
39063 - 55212

B 55212 - 79893

W 79893 - 779043
[ District Boundary
[ Sub-District Boundary

300 km

Source: SER, 2022

Population Density

Population Density
[134-19

3 190-251
251-307

B 307-391

N 391 - More

[ District Boundary
[ Sub-District Boundary

300 km

Percentage Total Workers
[1331-428
[CJ428-465
46.5-48.7

B 48.7-519

Wl 519-604

[ District Boundary
[ Sub-District Boundary

300 km

Source: Census 2011
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Sensitivity Indicators

Percentage Households Below Poverty Line

Percentage HH BPL
[J16-527
[527-626

8 62.6-70.3

I 703 - 80.4

I 80.4-99.8

[ District Boundary
(] Sub-District Boundary

200 300 km

Source: SER, 2002-07

Infant Mortality Rate (%)

Infant Mortality Rate
Jo-s

[5-84

[ 84-129

B 129-193

I 193-833

[ District Boundary
[ Sub-District Boundary

200 300 km

Source: Census 2011

Child Population (0-6 year)

Child Population
[ 3870- 13736
[ 13736 - 19489
19489 - 28170
[ 28170 - 41496
I 41496 - 930884

[ District Boundary
[ Sub-District Boundary

200 300 km

Source: Census 2011

Livestock Population

Livestock Population
J0-511s3

[ 51153 - 68092
[ 68092 - 88135
I 88135 - 127441
I 127441 - 378320
[ District Boundary
] Sub-District Boundary

300 km

Source: Livestock Census, 2019 Shinde & Udmale @C-TARA, IIT Bombay

Agriculture, Water and Disaster Management @ C-TARA IIT Bombay



Adaptive Capacity Indicators

Literacy Rate

Healthcare Workers per 1000 Population

Healthcare Workers/1000 Population

g z:("‘; 5 gg{;ﬁ Percentage Forest Area

[ 0.088 - 0.127 @
I 0.127-0.181 -

. 0.181- 136 .Eiéﬁ“g < J

[ District Boundary
[ Sub-District Boundary

bty .
LS
i), ‘&”J‘;&\ -y &

300 km

Source: Census 2011 Source: SER, 2022

Percentage Area Under Irrigation Percentage Households having Electricity

Percentage Forest Area
CJo-1.1

11-39

B 39-106

B 106-232

W 232-872

Source: SER, 2022

[_] Sub-District Boundary

0 100 200 300 km

Source: SER, 2022 Source: Census 2011 Mallick & Udmale @C-TARA, IIT Bombay
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Vulnerability and Risk Index

Vulnerability Index Risk Index

Sub-District wise Vulnerability to Heatwave Hazard in Maharashtra

Mumbai Suburbafl§ s~~~ 7] o iy fly A & 7 Mumbai Suburba
S . SN G > Mumbai City ¢’

Sensitivity Risk

[10-0.2 [Jo0-02
[102-04 []02-04
[ 0.4-06 0.4-0.6
Il 0.6-08 [ 0.6-0.8
Hlo08-1 Bl o08-1

[ District Boundary
[] Sub-District Boundary

[ District Boundary
[] Sub-District Boundary

Important for prioritizing l Data quality might
mitigation and resources be questionable!

allocation
Shinde & Udmale @C-TARA, IIT Bombay
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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?

Udmale @C-TARA, IIT Bombay
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Steps in Drought Declaration

YES / (SPI < -1.0)

STEP 1

Rainfall
deficit/SPI

YES (scanty)/ (SPI <-1.5)

T 412383811
1ysnouqg

-
-

Assessment of impact Drought
indicators Trigger 2

Impact Indicators

At least two “severe”
and one “moderate”

Severe

Remote Sensing VCI or NDVI
Soil Moisture PASM/MALI
Hydrology RSI/SFDI/GWDI ]

At least two are
“moderate”

~
a
-
»

Any of these three
(one from each)

: Ground Truthing

|

|

I |

| Survey 10 % of villages |

. . | affected I

Step 1 : Know whether or not drought has triggered — Drought Trigger 1 |
Step 2 : Impact on crops — Drought Trigger 2 I
|

|

|

Step 3 : Ground Truthing

1>33% loss of crop
I qualifies as drought
I >50% loss of crop,

: droughtis severe
Modified from DAC&FW, 2016 | o e - o

STEP 3



Drought 2023

Standardized Precipitation Index
Jun to Sept 2023 A

y, s Madhya Pradesh

Gujarat

Vegetation Condition Index
June to September 2023

June to September 2023

Madhys Pradesh 4

Gujaral Gujarat

Chhaisgarh

Telangana

Drought Memorandum!

Karnataka

Andhra Pradesh

September 2023

Madhya Pradesh

Pench Totladoh

Lower Wardha Ggsek‘b‘uéd o
n e

b

Telangana

[tiad3

Kamataka

Legend

4 Dams in Maharashtra

RSI - Sep 2023
[]<20% Normal Deficit
[1 20-30 % Mild Deficit
[T 30-40 % Moderate Deficit
I 40-60 % Scverc Delicit
B 60% Extreme Deficit

Andhra Pradesh

4 s#ﬁ%%ﬁ:.;y‘ Chhatisgarh Chhatisgarh
PR
P 3
] Gadchirolieam)
& i
Lo
Telangana o
X Telangana
Legend
P14 - Jun to Sep 2023 .
< VCI - Jun to Sep 2023
< -2 Extremely Dry Qdisha Odish
-1.99 to -1.50 Severly Dry D 0-40 Severe Drought
-1.49 to -1.0 Moderately Dry|
-0.99 to 0 Mildly Dry D 40-60 Moderate Drought
> 0 Normal
60-100 Normal
Karnataka
Kamataka
Ak Kool Andhra Pradesh
Crop Sown Area {With Sugarcane) " ¢ Reservoir Storage Index N

Chhatisgarh

JOdisha
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