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Sustainability and resilience can be:

Negatively  Uncorrelated Positively

1) negatively correlated (competing)
2) uncorrelated (not affecting each other) and
3) positively correlated (synergistically)
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tCO2 & Resilience In Critical Infrastructure restoration
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Table A3. Carbon assessments

i

Low
Conventional materials carbon Influence of
luti "
(mean values of tCO2e) solution duration®
(1) (3) (4)
. . On-site Trans-
No Action type Materials activities ortation Total % %
armouring
R1 countermeasures and 16.9 63.6 0.1 80.6 -14.9 +49.8
flow-altering/cofferdam
R2 temporary support per pier 2.7 4.9 0.1 7.7 96 +30.6
temporary support of one
R3 abutment 3.1 6.3 0.2 97 -9.9 +35.3
temporary support of one
R4 deck span /segment 1.6 24 0.1 41 9.2 +29.8

(midspan or support)
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Conclusions

» Trade-offs between sustainability and resilience within design objectives
reveals a spectrum of potential relationships. They can operate In
synergy, stand independently, or even conflicting for priority.

* The Iggc can be used for informed decision making, incorporating the
principles of resilience, sustainability, and cost to adapt transport
systems to climate change.

« Across all examined scenarios, the implementation of a low-carbon
restoration strategy has proven itself beneficial. This strategy
significantly reduces tCO,e emissions leading to an up to 50%

iIncrease In lgge.
& ECTP



Threat-agnostic resilience based on stress-testing resilience

Who does analysis?

Policy Analysts,
Generalists

Risk Assessors, engineers,
decision analysts

Specialists, modelers

Integrated Risk/Resilience Stress

Testing

“Identify the functions and failures”

Tier 1

Tier 2

Tier 3

Inputs

Policy analysts

A

Qualitative information,
component data

)

4
Risk + decision analysts
System structure,
connectivity
4
Network specialists \
Detailed system
information, advanced
data
4

“Perform the stress test”
Risk

Develop scenarios for shocks
and stresses affecting specific
vulnerabilities

Assess risk of component
failure under stress scenario
separately per domain

Advance probabilistic risk
assessment across multiple
domains/compounding threats

Resilience

Identify critical functions of

systems and cascading failures

Identify connections across

multiple system domains that are

difficult to recover

Network science/Al techniques

to assess failures in
interconnected networks

“Fortify the system”

—l

“Quick win”
improvements

|

|

I

|

|

| System wide
| resilience strategy
|

|

|

I

I

|

Targeted Changes
+ Interventions

Outputs

Linkov et al., 2022
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