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Outline

Planning interventions

Decision-making: concise information and support tools

THESEUS contribution to risk management: the GIS based Decision Support System

Steps and challenges for R&l
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Where? Prioritisation of intervention on an impact basis

How? Best portfolio of adaptation solutions considering sustainable development
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Uncertainty: quantitative scenarios?
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Flood risk reduction strategies
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 Multiple lines of defences
 More combinations of (types of) interventions

 More complex risk models required for screening and evaluation
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Innovative technologies
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THESEUS Decision Support System
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The steps

* First step: identify and collect (harmonised!) data
e Second step: define scenarios and reconstruct them in a simple way
* Third step: identify and represent adaptation solutions

* Fourth step: identify criteria for building integrated vulnerability maps from
impact maps (different units!)

* Fifth step: identify criteria for integrated risk assessment maps from vulnerability
maps (same ‘weights’)?

* I|teratively through the development: discuss with end users!
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The steps

*First step: identify and collect (harmonised!) data
*Second step: define scenarios and reconstruct them in a simple way
*Third step: identify and represent adaptation solutions

*Fourth step: identify criteria for building integrated vulnerability maps from impact
maps (different units!)

*Fifth step: identify criteria for integrated risk assessment maps from vulnerability
maps (same ‘weights’)?

elteratively through the development: discuss with end users!
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Mitigations: editing
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The steps

*First step: identify and collect (harmonised!) data
*Second step: define scenarios and reconstruct them in a simple way
*Third step: identify and represent adaptation solutions

*Fourth step: identify criteria for building integrated vulnerability maps from impact
maps

*Fifth step: identify criteria for integrated risk assessment maps from vulnerability
maps

e|teratively through the development: discuss with end users!

METTIAMOCI
IN RIGA



Social vulnerability map

New Analysis Compare Analysis

Table of Contents

B Vo Lavers |
= M EVI Vulnerability
1
H:2
[
4
& B Social Loss Vulnerability
1
||
M3
4
= M Economic Vulnerability
1
|
K]
4
1 S , % A \ = M habitat
Map Coordinates e [ asy u
X 757614 | -y o [yl £ RN, AR = M CriticalFacilities

Y: 90110019 _
= M population

= liaAND 1ISF

Innovative technologies for safer European coasts in a changing climate (THESEUS) HOT | A M O C |
FP7 ENV2009-1 Large Integrated project - Contract n. 244104 - December 2009 / November 2013 ? » A




Environmental vulnerability

Negligible

Transient effect

(no long term

change

Moderate effect/Semi
permanent change

Permanent
effect/change

EVI Index

Habitat/
Key

species

0

Negligible
impact to
habitats /
species

anticipated)
1

Changes within
the range of
Receptor’s natural
seasonal variation
and full recovery
is likely within a
season

2

Changes are beyond
Receptor’s natural
seasonal variation. Partial
recovery is possible
within several seasons,
but full recovery is likely
to require human
intervention, or greater
than 20 years for natural
recovery

3

Changes are so
drastic that natural
recovery of receptor
is very unlikely
without human
intervention. Or
natural recovery will
take longer than 20
years

['TIAMOCI
NGA



Environment vulnerability assessment
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The steps

Fifth step: identify criteria for integrated risk assessment maps from vulnerability
maps (same ‘weights’)?

elteratively through the development: discuss with end users!
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Stakeholder perception of damages
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		rank		attribute		# attributes in rank r		# blank cards following rank r		rank with blank cards		# gaps between r and r+1		# gaps up to r		non-normalized weight		normalized weight		eco		env		hea		soc

		1		env		1		1		1		2		0		1		8		0		8		0		0

		2		hea		1		0		3		1		2		3		23		0		0		23		0

		3		soc		1		0		4		1		3		4		31		0		0		0		31

		4		eco		1				5				4		5		38		38		0		0		0

								1		13		4				13		100		38		8		23		31
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		rank		attribute		# attributes in rank r		# blank cards following rank r		rank with blank cards		# gaps between r and r+1		# gaps up to r		non-normalized weight		normalized weight		eco		env		hea		soc

		1		hea		1		2		1		3		0		1		6		0		0		6		0

		2		soc		1		0		4		1		3		4		24		0		0		0		24

		3		eco		1		1		5		2		4		5		29		29		0		0		0

		4		env		1				7				6		7		41		0		41		0		0

								3				6				17		100		29		41		6		24





Moschini

		rank		attribute		# attributes in rank r		# blank cards following rank r		rank with blank cards		# gaps between r and r+1		# gaps up to r		non-normalized weight		normalized weight		eco		env		hea		soc

		1		soc		1		1		1		2		0		1		8		0		0		0		8

		2		hea		1		0		3		1		2		3		23		0		0		23		0

		3		env		1		0		4		1		3		4		31		0		31		0		0

		4		eco		1				5				4		5		38		38		0		0		0

								1				4				13		100		38		31		23		8
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		1		soc		1		0		1		1		0		1		8		0		0		0		8

		2		hea		1		1		2		2		1		2		17		0		0		17		0

		3		env		1		0		4		1		3		4		33		0		33		0		0

		4		eco		1				5				4		5		42		42		0		0		0

								1				4				12		100		42		33		17		8
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		rank		attribute		# attributes in rank r		# blank cards following rank r		rank with blank cards		# gaps between r and r+1		# gaps up to r		non-normalized weight		normalized weight		eco		env		hea		soc

		1		soc		1		0		1		1		0		1		10		0		0		0		10

		2		env		1		0		2		1		1		2		20		0		20		0		0

		3		eco		1		0		3		1		2		3		30		30		0		0		0

		4		hea		1				4				3		4		40		0		0		40		0
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		rank		attribute		# attributes in rank r		# blank cards following rank r		rank with blank cards		# gaps between r and r+1		# gaps up to r		non-normalized weight		normalized weight		eco		env		hea		soc

		1		soc		1		1		1		2		0		1		7		0		0		0		7

		2		env		1		0		3		1		2		3		21		0		21		0		0

		3		eco		1		1		4		2		3		4		29		29		0		0		0

		4		hea		1				6				5		6		43		0		0		43		0

								2				5				14		100		29		21		43		7





Sami

		rank		attribute		# attributes in rank r		# blank cards following rank r		rank with blank cards		# gaps between r and r+1		# gaps up to r		non-normalized weight		normalized weight		eco		env		hea		soc

		1		soc		1		0		1		1		0		1		9		0		0		0		9

		2		eco		1		0		2		1		1		2		18		18		0		0		0

		3		env		1		1		3		2		2		3		27		0		27		0		0

		4		hea		1				5				4		5		45		0		0		45		0

								1				4				11		100		18		27		45		9





Drudi

		rank		attribute		# attributes in rank r		# blank cards following rank r		rank with blank cards		# gaps between r and r+1		# gaps up to r		non-normalized weight		normalized weight		eco		env		hea		soc

		1		soc		1		1		1		2		0		1		8		0		0		0		8

		2		env		1		0		3		1		2		3		23		0		23		0		0

		3		hea		1		0		4		1		3		4		31		0		0		31		0

		4		eco		1				5				4		5		38		38		0		0		0

								1				4				13		100		38		23		31		8





Lacchini

		rank		attribute		# attributes in rank r		# blank cards following rank r		rank with blank cards		# gaps between r and r+1		# gaps up to r		non-normalized weight		normalized weight		eco		env		hea		soc

		1		eco		1		1		1		2		0		1		8		8		0		0		0

		2		soc		1		0		3		1		2		3		23		0		0		0		23

		3		hea		1		0		4		1		3		4		31		0		0		31		0

		4		env		1				5				4		5		38		0		38		0		0

								1				4				13		100		8		38		31		23





Gollinucci

		rank		attribute		# attributes in rank r		# blank cards following rank r		rank with blank cards		# gaps between r and r+1		# gaps up to r		non-normalized weight		normalized weight		eco		env		hea		soc

		1		eco		1		1		1		2		0		1		8		8		0		0		0

		2		env		1		0		3		1		2		3		23		0		0		0		23

		3		hea		1		0		4		1		3		4		31		0		0		31		0

		4		soc		1				5				4		5		38		0		38		0		0

								1				4				13		100		8		38		31		23





Dipinto

		rank		attribute		# attributes in rank r		# blank cards following rank r		rank with blank cards		# gaps between r and r+1		# gaps up to r		non-normalized weight		normalized weight		eco		env		hea		soc

		1		env		1		0		1		1		0		1		8		8		0		0		0

		2		soc		1		0		2		1		1		2		17		0		0		0		17

		3		hea		1		2		3		3		2		3		25		0		0		25		0

		4		eco		1				6				5		6		50		0		50		0		0

								2				5				12		100		8		50		25		17
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Challenges?

e A common language

* Information sharing

 Harmonisation of data/methods

* Better assessment of uncertainty

* Better assessment of resilience

 Combination of different time scales (DRM &CCA)

* Combination of different spatial scales (different adaptation/mitigation
solutions and cost-benefit assessments)

e Social risk component!

METTIAMOCI
IN RIGA



In progress...

 New hydraulic model: Inclusion of riverine discharges and representation of
riverine floods; Inclusion of rainfalls and representation of combined
’BRIGAID

extreme events

METTIAMOCI
IN RIGA



THANK YOU!

Barbara Zanuttigh

Universita di Bologna - Dipartimento di Ingegneria Civile, Ambientale e dei Materiali

barbara.zanuttigh@unibo.it

Hydraulic Structures and Flood Risk — Faculty of Civil Engineering and Geosciences -
Delft University of Technology

b.zanuttigh@tudelft.nl ,;

Delft
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