Transdisciplinary science insight for understanding
managed retreat across hazards, scales and
geographies

Reinhard Mechler
Wissenschaftliche Session Il "Nachhaltige Anpassungsstrategien™

Klimatag 2022 Wien, 21.4.2022



Climate resilient development pathways

There is a rapidly narrowing window of opportunity to enable climate resilient development

(a) Societal choices about adaptation,
mitigation and sustainable development
made in arenas of engagement

Dimensions that enable actions
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(b) lllustrative development pathways
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Pathways and transformation in coastal systems: (managed) retreat
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Settlements by the Sea, 2022, Figure 2

Responses to ongoing sea level rise and land subsidence in low-lying coastal cities and settlements and small
islands include protection, accommodation, advance and planned relocation (high confidence). These responses
are more effective if combined and/or sequenced, planned well ahead, aligned with sociocultural values and
development priorities, and underpinned by inclusive community engagement processes (high confidence).



Disaster and climate resilience in a changing climate.
What capacities for what change?
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Change along resilience pathways
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Flood Case of geomorphic change

N [ Resilience and flooding in Bangladesh
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Methods:
o Geomorphic change analysis :
o Measurement of resilience and adaptive capacity
o Assessment of risk management options
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Methodological approach im—

Biophysical riverine hazard Socio-economic resilience
identification at national scale assessment at the community scale

Geomorphic hazard Flood hazard FRMC data Bangladesh
Use results from Paszkowski Simulated flood extents and Collect data through I"!OUSE":ID'C’
et al. (in preparation) for magnitudes from GLOFRIS global surve!rs, focus gr_oup d!scussmns,
bic hotenot data key informant interviews and
geomorpnic hotspo secondary data for 41

identification communities

Grade 44 sources of resilience
(A-D), aggregated by means,
based on data collected

Use GIS to establish national map of Translate ordinal scale grades to
riverine hazards in Bangladesh numeric and continuous scale
Aggregate subsets of sources

Riverine communities’ into predefined lenses, apply
equal weighting

transformational capacity

Identify frequency and magnitude of
hazards in 35 riverine communities

Applying transformational capacity framework

Analysis of transformational
adaptation:

= Apply DRM and Context lenses for
resilience

+  Aggregate sources for awareness,
planning and organisation

+  Apply 5Cs and 4Rs lenses for
flexibility

»  Extract socio-economic data for
willingness & political voice

Paszkowski et al., 2021



Geomorphic change and floods in Bangladesh n@
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Measuring Resilience Capital/Capacity L4
Flood Resilience Measurement for Communities (FRMC) tool
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FRMC indicator system to understand capacities
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Stages of risk management per FRMC
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Preparedness

Business continuity

Householdincome continuity strategy
Evacuation and safety knowledge

First aid knowledge

Flood emergency infrastructure

Community participation in flood activites
Inter-community flood coordination

Early Warning Systems

External floed response and recovery services

National forecasting policy & plan

Response Recovery
Water and sanitation awareness Household asset recovery
Flood healthcare access Community disaster fund

Transportationinterruption

Flood emergency food supply

Flood safe water

Flood waste contamination

Community structures for mutual assistance
Disaster response budget

Communication interruption

Provision of edu cation

Flood energy supply

Community safety

Corrective Risk Reduction

Prospective Risk Reduction

Flood exposure awareness

Asset protection knowledge
Governance awareness

Priority managed units
Household llood protection
Large scale flood protection
Community representative bodies
Sodial indusiveness

Risk reduction investments
Watural habitat restoration

Integrated flood management planning

Education commitment during floods
Future flood risk awareness
Environmental managem ent awareness
Priority natural units

Community disaster risk managementplanning
Lecal leadership
Conservation budget
Natural capital condition

Matural resource conservation




North Teesta River

North Jamuna River

Lower Jamuna

Padma

Kumar River

Heatmap of disaster risk management across riverine

communities in Bangladesh

Response

Preparedness

Recovery

Corrective Risk Reduction
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Prospective Risk Reduction

Community

Purbo dauabari (P2)
Uttar Dauabari (P2)
Purbo holdibari (P2)
Paschim Holdibari (P2)
Char Sindurna (P2)
Dakhin Dauabari (P2)
Dakhin Sindurna (P2)
Dhubni (P2)

Doani (P2)

Nich Sekhsundar (P2)
Nich goddimari (P2
Ujan Barail (P2)

Vati Kapasia (P2)
Municipality (P2)

Kani Charitabari (P2)
Charitabari (P2)
Tongram (P2)

Balka Nobabgonj (P2)
Taluk Balka (P2)
Kishamot Sadar (P2)
Char Charitabari (P2
Belkuchi Sadar (P1)
Chongacha (P1)
Rajapur (P1
Char Khoddha (P2)
Char Nasirpur-C02 (P2)
Char Nasirpur-T01 {P2)
Char Nasirpur-T02 (P2)
Dheukhali-TO2 (P2)
Dheukhali-TO1 (P2
Dikrir Char-TO1 (P2)
Dikrir Char-TO2 (P2)
North Channel-CO1 (P2)
North Channel-TO1 (P2)
North Channel-TO2 (P2)

TOTAL

Averaged

Business continuity

Household income cantinuity strategy

Evacuation and safety knowledge

Firstaid knowledge

Flood emergency infrastructure

Community participation in flood activities

Inter-community floed coordination

Early Warning Systems

External flood response and recovery services

National forecasting policy & plan

Water and sanitation awareness

Flood healthcare access

Transportationinterruption

Fleod emergency foed supply

Flood safewater

Fleod waste contamination

Community struetures for mutual assistance

Disaster response budget

Cemmunicatieninterruption

Household asset recovery

Community disaster fund

Provision of education

Fleod energy supply
Flood exposure awareness
Asset protection knowledge

L

Community disaster risk management planning

Governance awareness

Household flood protection
Community representative bodies
Social inclusiveness

Risk reduction investments

Natural habitatresteration

Integrated flood management planning
Education commitment during floods
Future flood risk awareness
Environmental management awareness
Prierity natural units

Local leadership

Conservation budget

Natural capital condition

Natural resource conservation



Transformational capacity in key riverbasins in Bangladesh

Predominant hazards:

Total population: 14,110
Population below poverty line: 44%
Planned responses:

Average temporary migration: 40%
Transformational capacity: low
Key barriers:

NORTH TEESTA RIVER

Flooding, erosion, drought

Community Resilience Action Groups
Early warning systems

Improving health services

Use of fallow land for farming
Community and Government
Departments Joint Planning

Physical infrastructure repair/upgrade
Homnestead raising
School building raising

Enabling environment
Lack of community organisation

KUMAR RIVER
Predominant hazards:
= Waterlogging, erosion, cyclones
Total population: 17,703

Average temporary migration: 20%
Transformational capacity: low
Key barriers:

= Low levels of overall flexibility

Population below poverty line: 67%

UPPER JAMUNA RIVER

Predominant hazards:

+ Flooding, erosion, drought

Total population: 27,015
Population below poverty line: 40%
Planned responses:

+  Creation of Community Resilience Action Groups

+  Early warning systems

+  Improving health services during floods

+  Use of fallow land for farming

+ Community and Government Departments Joint Planning

+  Physical infrastructure repair/upgrade

» Homestead raising

+  School building raising

Average temporary migration: 34%
Transformational capacity: Medium
Key barriers:

+  Financial rapidity

+  Physical resourcefulness

PADMA RIVER
Predominant hazards:

= Flooding, erosion, heatwaves

Total population: 12,455

Population below poverty line: 36%

Planned responses:

= Creation of Community
Resilience Action Groups

= Early warning systems

* Improving health services during
floods

= Community and Government
Departments Joint Planning

Average temporary migration: 23%

Transformational capacity: low

Key barriers:

= Lack of community organisation

= Social flexibility

= Physical rapidity

LOWER JAMUNA RIVER
Predominant hazards:
* Flooding, ercsion, drought
Transformational capacity: higher
Key barriers:
= Social rapidity
= Physical resourcefulness

Paszkowski et al., 2021



Level of Prospective Risk Reduction

Geomorphic hazard vs. prospective risk reduction Im
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Summary

Managed/strategic retreat moving to the spotlight in the
context of worsening riverine and coastal floods hazards (as well
as other hazards) — to anticipate forced displacement
Adaptation Pathways offer technical insight into the options
space and timing of potential actions

Comprehensive capacity assessment can support change where
and when needed — to consider intensifying efforts in situ along
a spectrum of change as well as ex situ systemic change (e.g.,
retreat)- e.g., programme managers

Int‘l policy debates on Adaptation and Loss&Damage starting to
consider action and support for transformation and retreat
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