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Aims

TRUC objectives:
1. Conceptualise resilience, transition and transformation for urban sustainability
2. Develop an integrated approach for biophysical and social vulnerability

assessment

3. Provide space for stakeholder, researcher and student reflection on urban

development and risk management priorities and approaches.

Research questions:

1.

4.

What are the factors and contexts that constrain or precipitate transition and
transformation?

. What happens to decayed systems components and interested stakeholders

during periods of change?

. Are there early warning signals that can indicate a transition or

transformation might be imminent?
Can policy chose and support deliberate transformation?

“The task of TRUC’s integrated modelling is to help characterise these respective
moments and their determinants using past observations, and help stakeholders
to think through future risks in a world increasingly influenced by climate change
and consider” (case for support).



Structure

Figure 2: TRUC WP Interactions
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1: Conceptual Framework OVERHEAD VIEW

Biophysical limits

Transition

Transition

Collapse Resistance Resilience

Transformation

(Negative) Adaptation Pathways

Human needs limits

Note — Time in this diagram is not left to right. Adaptation pathways can
move from a lower state to higher state (i.e. left to right) or from a higher
state to lower state (i.e., right to left); Time is referenced from the current to
moments or eras in a future time.



New York City Case Examples and Adaptation Pathways
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*Empirical adaptation pathways will be derived from the case study data;
understanding of potential adaptation pathways will be derived from the modeling,
scenario work, and face to face discussions with local stakeholders



2: Integrated Modelling

- Meteorology
- Land surface \
s lEER LNl S Biophysical model

- Energy use / N
Hydrology

- Water use A

DEM —2 Flood model

VULNERABILITY

Susceptibility \
—>

Coping

Adaptation /

EXPOSURE

fluxes |
— > Cold spells

—> Flooding

Risk model

—> EXPOSURE maps

Risk maps

t

—> Risk index




<

p
- Energy use

- Meteorology

- Land surface s

- Population density —>

A

. Water use

GIS DEM —=

Socio-economic

-

.

fluxes

Hydrology
N\

Flood model

VULNERABILITY

Susceptibility \

Coping

Adaptation /

—2> Cold spells

EXPOSURE > EXPOSURE maps

|
Feedbacks
- policy assessment
- resilience measures

{
—> Flooding Scenario modelling

- future climate
- extremes

|
_ Risk maps

t

Risk model —> Risk index




Rain [mm]

State [mm]
CO =DM
owowuow

Runoff [mm]

—

—
o o1 O O

O—-=MNWPLP,OIO®

Biophysical modelling: eg land cover change

P09

op

Default Reduce vegetated
area by 50% (now
| 15 mm day"! 51% veg | — 45 paved) 26%veg|
£ £
= £
- ‘ £ 5 ‘ s
0
- - _.25
L =
£ 20
- =15 o
- T 1.0 T
N ﬂmﬂmm 205 ’
T 0.0 T
- — 6 —_
£
i E° E
- S 3 =
; mA’YL 2} :
L o9 o
T 0 T

07 Aug 2011

08 Aug 2011

07 Aug 2011

08 Aug 2011

—

—
o o1 O O

OO =
owo

O—-MNMDwWwhH (e))

¢

Reduce vegetated area

by 75% (now paved)
B 13% veg
VY
L Less water
= stored in
— canopy

: M@mm

B 1 Larger runoff ]

- . peak
L

07 Aug 2011 08 Aug 2011



Flood hazard modelling: A static modeling approach

Create elevation mesh with explicit representation of dikes,
channels, roads, etc.

Only area below the flood elevation that has a connection to the
ocean is flooded

Difficulties in getting accurate enough elevation data
— Vertical for barriers
— Horizontal for channels

Our primary data requirement will be accurate DEMs +
supplementary data for augmenting the DEMs, particularly in terms
of assessing connectivity potentially floodable areas to the ocean.
Supplemented with road, rail and subway maps; aerial
photographs, flood management plans to determine connections
and barriers between potential flood areas — if possible.



Preliminary results for Tokyo using TanDEM-X DEM
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Vulnerability and risk modelling:
structure

( Components of the WorldRiskindex at the global and local level )
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Vulnerabilty= 1/3*(Susceptibility+ lack of coping capacity + lack of adaptive

capacity)



The vulnerability index applied to London
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Susceptibility

Preliminary results: London
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Spaces for reflection: scenario workshops

Two workshops in each case study city:
1. To establish relationships, access data, better understand

drivers of adpative response and development visions
2. To presnet model findings and ply with preferences to
conisder decision-making
constraints and pathways
for desired movement
through adaptation.

- Comparison of

Scenarios

Adaptive '
- -[Mal- Vulnerabilities
: adaptive




Results from workshop 1, Lagos: Potential adaptation pathways in
relation to wider socio-political trajectories

| adaptive city region Lagos Il

- Uncontrolled migration but migrants show adaptive behaviour themselves
- Planning follows culture of people

- Laissez faire inindustrialization but buisness actors themselves take adaptation
decisions (owne agency)

- Non-proactive leadership but very proactive other actors (Private Cooperate Social
Reponsibility)

- Conflict state versus federal: equilibrium leads to adaptation

- Uncontrolled land reclamation but actors take adaption decisions

- Inequality: trickle-down-effects eventually kicks in

- Low availability of public data but other data sources get produced => more
redundancy interms of data

- Government divestment and private investment => no regulation but increased
pressure to make investment socially sound => + more PPPs

- Individuals responsible for fighting flooding and communicte action takes place

- Controlled erosion;

- Reducted risk of flooding and erosion

- Balanced migration

- Strategic planning/more integrated planning

- Environmental friendly and sustainable industrialization
- Responsible leadership /pro-active leadership

- Cooperative governance — state and federal level
- Systematic and planned land-reclamation

- Reduced in equality

- Availability and accessibility of data /information
- Development oriented investment

laissez-fair approach rigid and structured
»anything goes” governance

- Structured approach to take effect on migration through tackle push-factors- and
regaion approach to mitigating migration => but remaining inmigration in wrong places
and with increase on vulnerability

- Brain-drain of highly qualified people increased through governmental incentives to
- Uncotrolled migration ghly g peop gh g

; . goabroad
- Ur\planngd = MnErermesiEl Plannlng . . - Too much planning in industrialization makes Lagos inattractive and rigid / inflexible to
- High environmental pollution due to industrialization e

- Non-proactive leadership

- Conflicting governance between Federal and State level
- Uncontrolled land-reclamation

- Extreme inequality

- Non availability / no access to data or information

- Explotive investments

- Non-controlled erosion

- Higher/increasing risk of flood and erosion

- Proactive and structured government / leadership => leads to lack of proactiveness
amongst other actors

- Conflict between governmental levels resolved but lead to lack of action at both levels
and too much agreement in government leads to bad laws for the masses => checks
and balances missing

- Land reclamation ongoing but creates false sense of security and leads to
fragmentation since only the rich can afford to live there

- Governmental data is much available and harmonzied => but it leads to teh fact that
people stop to critically challenge the content

- Structured public investment but into questionable projects in terms of climate
change => e.g. Atlantic City

m mal-adaptive city region v




Next Steps

2014 Q4: Fix integration of three model components and pilot for London.
2015 Q1: Framing workshops in Kolkata, New York, Tokyo (and Shanghai)
2015 Q2, Q3: Calculate model for all cities

2015 Q4: Results workshops in all cities

2016 Q1, Q2: Sourcebook and publications.

http://www.bel-truc.org/

TRUC
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4.1 Quantitative data collection planning
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4.2 Data quality and gap analysis
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5.2 TRUC final report

6.1 Website Development
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Modelling work within TRUC: progress

Evaluation of SUEWS model in UK (and China)
* Model testing under wide range of conditions (multiple seasons and cities)
* Model development

Adaptation of SUEWS to meet the goals of TRUC

* Model outputs increased to provide information directly related to human
health (e.g. thermal comfort)

* Linkage of societal decision-making, urban activities and urban form to model
parameters (e.g. vegetation cover changes)

* Linkage of SUEWS to the World Risk Index

* Re-assessment of required model inputs (easily obtainable data)

Challenges

* Input data is not available for particular locations (are there suitable proxies?)

* Trade-off between spatial and temporal resolution

* Combining separately developed models designed for different purposes means
all models need some adaptation to ensure consistency and compatibility



Modelling work within TRUC: future climate scenario
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