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What does vulnerability mean?

Vulnerability is the state of people or places that are differentially affected by hazards.

(Eakin et al., 2011)




What does vulnerability mean?

The response to hazards depends on a combination of socio-institutional and
environmental drivers, as well as the society’s adaptive capacity.

(Eakin et al., 2011)




What does vulnerability mean?

socio-institutional
drivers

(Eakin et al., 2011)




What does vulnerability mean?

socio-institutional
drivers society’s adaptive capacity

(Eakin et al., 2011)




Case study
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Small fisheries

Complex

Photo taken by Tonatiuh Alarcén. Instagram: @tonatiuh.alarcon



Small fisheries

Multispecies

Photo taken by Tonatiuh Alarcén. Instagram: @tonatiuh.alarcon



Small fisheries

Multiscalar

Photo taken by Tonatiuh Alarcén. Instagram: @tonatiuh.alarcon



Small fisheries

Multisectoral
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Small fisheries

Differential
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Socio-institutional drivers
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Adaptations
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How can we measure vulnerability?




Social vulnerability index (SVI)

“The quantification stage is typically achieved by modeling social vulnerability through the
construction of vulnerability indices ...”

(Tate, 2013)




AHP-based SVI
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AHP-based SVI
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AHP-based SVI
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AHP-based SVI
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AHP-based SVI
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4 sets of pairwise comparisons



Pairwise comparison matrices

Driver
Expert
Economic Governme ntal Social
Employment  Markets Law Policy Zoning  Surveillance
.\ . Price 12 1 Governance 2 1/4 Processing 13 5
Political science ;
Employment 5 Law 1/5 Zoning 6
C Price 1/5 1/5 Governance 1 5 Processing 2 1/2
Fisheries biology X
Employment 3 Law 5 Zoning 1/2
Price 1/3 12 Governance 4 3 Processing 3 3
Coastal management .
Employment 4 Law 1/3 Zoning 1
Environmental volic Price 7 9 Governance 1/6 3 Processing 3 4
potey Employment 3 Law 7 Zoning 1




Pairwise comparison matrices

Economic
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Price 12 1
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Price 1/3 172
Price 7 9

Environmental policy




Pairwise comparison matrices
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Pairwise comparison matrices

Fisheries biology

Social
Surveillance
Processing 5
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Processing 1/2
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Processing 3
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Whose pairwise comparisons
affect the most?




Sensitivity analysis

Decision processes that require the aggregation of results obtained by several users, as it
highlights which individuals most critically impact the aggregated group results.

(lvanco et al., 2017)




Sensitivity analysis

C*j : pairwise comparison matrix

Aggregated group weight P, : expert
G~V P\/A%Aﬁ AT A’ weight
r: criterion
i: level

under the criterion j;_4

Change on normalized group weight ay,: element
k: row
aGr(l,J'i—l) [: column
aakg

Perturbation value of 1% of each pairwise

comparison
(Ivanco, 2015)
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Generating two AHP versions
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Generating two AHP versions
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What is the probability of
rank reversal?




Interval judgement analysis

Model Economicdriver
Employment Markets
1 Price [1/5,7] [1/5,9]
Employment [3,5]
Employment Markets
2 Price [1/5,1/2] [1/5,1]
Employment [3,5]
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Interval judgement analysis

Model Economic driver
Employment Markets
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50,000 random matrices



Interval judgement analysis

Model Economicdriver
Employment Markets
1 Price [1/5,7] [1/5,9]
Employment [3,5]
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Normalized weights



Interval judgement analysis

Model Economicdriver
Employment Markets
1 Price [1/5,7] [1/5,9]
Employment [3,5]
Employment Markets
2 Price [1/5,1/2] [1/5,1]

Employment [3,5]

C.l.<0.1



Interval judgement analysis

Rank reversal probability
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Interval judgement analysis (17 () - F(WL)][F(W )= B ()]

Rank reversal probability if wt<wf<w! <w/
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Interval judgement analysis

Rank reversal probability NV EW) = F(wi) if 1wy € 1(w),
UV EWY) = F(wh) if 1w)) € I(wy).
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Aggregated results




Adaptation
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Implications

UNDERESTIMATION




Conclusions
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THANK YOU.
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