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Definitions of resilience 

The bŀǘƛƻƴŀƭ !ŎŀŘŜƳȅ ƻŦ {ŎƛŜƴŎŜǎ όb!{ύ ŘŜŦƛƴŜǎ ǊŜǎƛƭƛŜƴŎŜ ŀǎ άǘƘŜ ŀōƛƭƛǘȅ ǘƻ ǇǊŜǇŀǊŜ 
and plan for, absorb, recover from, and more successfully adapt to adverse eventsέ 
(NRC, 2012) 

 

¢ƘŜ Lt// ŘŜŦƛƴŜǎ ǊŜǎƛƭƛŜƴŎŜ ŀǎ άǘƘŜ capacity of social, economic and environmental 
systems to cope with a hazardous event or trend or disturbance, responding or 
reorganizing in ways that maintain their essential function, identity and structure, 
while also maintaining the capacity for adaptation, learning and ǘǊŀƴǎŦƻǊƳŀǘƛƻƴέ 
(AR5 Glossary, 2014) 

 

Both definitions emphasize the notion of capacity and ability to recover ς properties 
intrinsic to the system; and yet capable of being influenced through action 

 

.ǳǘ ǿƘŀǘ ƛǎ ǘƘŜ άǎȅǎǘŜƳέ ς resilience of what, and to what? 
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ωWe manage what we measure 

ωIn the context of losses due to climate related hazards, what is 
observed is usually insured loss and mortality ς stocks of 
natural, manufactured and human capital 
ҍInsured losses are a small part of the total loss that is experienced ς even 

more so in the developing world where insurance markets are limited 

ҍResilience and vulnerability is not only about the loss of capital (impact), 
but also the flows of economic goods and services (recovery) 

ωWhen we think about response, we usually think about state (or 
public-sector response) 
ҍBut response to climate risks takes place at all levels ς from the individual 

to the household. This response is neither costless nor automatic 

ωSo, if we wish to promote resilience, we need a richer 
characterization both of outcomes and actions  
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ω Financial capital of India with 12 
million people in residence and 5-6 
million transit per day ς Density of 
28404 people per sq.km 

ω Surrounded by sea on 3 sides and 
acutely vulnerable to floods, cyclones, 
storm surges and sea level rise   

ω Most parts of the city built on 
reclaimed land and only 10-12 meters 
above sea level 

ω Major residential and commercial 
areas situated in low lying areas and 
flood prone 

ω 55% people are living in slums or 
squatter settlements  

ω Acute income inequalities with 50% 
population earning below $330 and 
top 10% earning between $1700-2000 
per month 
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ωPrimary survey focusing on impacts, responses and 
recovery in the aftermath of flooding events 

¶1168 households surveyed across six flood-affected wards  

¶Questionnaires focused on impacts of floods, costs of 
damage/repairs/replacements, experience in subsequent flood 
events, community response and relocation as an option 

ωUnstructured interviews of local government officials, 
Disaster Management Teams and city planners  

ωSecondary data gathered from local government 
departments, damage assessment reports, private 
utilities and other sources  
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  K East H East F North F South L Ward P North 

(Figures in bracket as % of average household monthly income) 

Income loss due to floods 
10474 

(69.8) 

8543 

(57.0) 

5164 

(25.8) 

8323 

(41.6) 

22578 

(112.9) 

14894 

(74.5) 

Amount spent to repair/rebuild 

damaged structures 

22270 

(148.5) 

26191 

(174.6) 

34335 

(171.7) 

42967 

(214.8) 

22457 

(112.3) 

27118 

(135.6) 

Losses due to damage to 

household appliances 

(TV, refrigerator, music system, 

desktop, laptop, washing 

machine, stove) 

13190 

(87.9) 

15469 

(103.1) 

13442 

(67.2) 

10081 

(50.4) 

11325 

(56.6) 

23923 

(119.6) 

Losses on account of damage to 

household assets (Furniture and 

utensils) 

9735 

(64.9) 

11061 

(73.7) 

11756 

(58.8) 

6602 

(33.0) 

7121 

(35.6) 

10417 

(52.1) 

Losses due to damages to 

vehicles 

(Car, Motorcycle, Bicycle) 

12974 

(86.5) 

9153 

(61.0) 

11833 

(59.2) 

1250 

(6.3) 

5478 

(27.4) 

7232 

(36.2) 

Average estimated losses per 

household (% of monthly 

income) 

68644 

(457.6) 

70417 

(469.4) 

76530 

(382.7) 

69224 

(346.1) 

68958 

(344.8) 

83584 

(417.9) 

Source: !ǳǘƘƻǊǎΩ calculations based on primary data Patwardhan, UMD 
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Problem % among surveyed HHs 

House flooded with water 70 

Non-availability of local transportation 87 

Price rise of essential commodities 67 

Non-availability of food and other supplies 62 

Disruption in communication services 61 

Disruption of electricity  83 

Non-availability of clean drinking water 75 

House flooded with sewerage/garbage 80 

Non-availability of fuel 51 
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Measures after 2005 floods  

(%  ÏÆ ((ȭÓ ÁÄÏÐÔÉÎÇɊ 

BPL (< 

Rs. 

5000)  

LIG (Rs. 

5000 -

15000)  

MIG (Rs. 

15001 -

30000)  

Higher 

MIG (> 

Rs. 

30000)  

Increasing height of surrounding 

ground 

57.5 52.9 59.4 73.3 

Reconstruction within the 

house/parking 

14.5 12.2 12.1 6.7 

Repairing & elevating electrical meters 45.1 30.1 34.7 26.7 

Repairs inside house to elevate 

furniture  

45.1 40.2 54.0 80.0 

Repairs inside house to elevate 

electronic gadgets 

44.6 32.6 37.1 26.7 

Repairing/ modifying toilets  8.3 5.3 11.3 13.3 

Source: Calculated from the primary data 
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Connecting 
impacts, recovery 
and resilience  
 
Source: Linkov , et al, 
Nature Climate Change 
(2014)  
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ωNeed to choose the right metrics and look for 
appropriate proxy measures 

ωFor example, outage time can be a useful proxy for 
electric utilities 

ωWhat do we do with outage times? Many utilities 
assess their storm responses based on median outage 
time, but does this tell the whole story? 

ωWho is at the tail of the distribution and how are they 
affected?  
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