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Traditional Flood Management Flood Risk Management
Jfood fighting™ Jiving with floods®

~Silo thinking”

engineering |::>
centred

approach
D: Climate change

P: Rapid urbanisation

(Flood Directive, EC 2007/60 )

1. preliminary risk assessment

2. flood hazard and risk map

3. flood risk management plan (FRMP)

Due — end of 2015

Introduction



Introduction
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What says the Flood Directive EC 2007/60

(Article 10 (1)) : Member States shall make available to the public the
preliminary flood risk assessment, the flood hazard maps, the
flood risk maps and the flood risk management plans.

(Article 10 (2)) : Member States shall encourage active involvement of
Interested parties in the production, review and updating of the flood risk
management.

Open Question in the context of FRMP

What are efficient ways of public and stakeholder participation in the
planning procedure?

What is the appropriate method to quantify the efficiency and
effectiveness of the developed strategies for FRMP?
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Governance is a process

Definition: the process of decision-making and the process by
which decisions are implemented (UN — Economic and
social commission of Asia and the Pacific)

- It is about how authorities, institutions and social organizations interact
with citizens when making decisions

Good Governance

stands for

= multifaceted decision making process where the societal goals are
pursued with the interactions of all the interested actors in all
specific fields of development

= and in which ethical and democratic issues are respected, such as
responsibility, accountability, transparency, equity, and fairness



SAWA-HH Governance Approach
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Bottom up governance strategy for development of a Flood Risk
Management Plan:

\ under-

'gvaluation) standing

experi-
menting

(Adapted from Ashley et al, 2008)



SAWA-HH Governance Approach

4. Evaluation
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SAWA-HH Governance Approach

—~>Models are required to support the planning process

For both decision making and capacity building of stakeholders

Methods and tools supporting the planning process

Social  a) Guidance for role assignment (stakeholder
analysis)
b) Conflict analysis

c) Social learning methods

Manojlovic et al (2011, 2012)
Pasche et al (2010)

Technical ~ d) Raising risk awareness
e) Capacity building

f) Decision support tools
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How to assess the efficiency of different options of flood risk
management planning?

How to support multistakeholder planning?
LA - I ‘ : \
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—> Decision support systems are required
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Wandse Catchment Area- Hamburg (=88 km2, 21,5 km)
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Learning&Action AIIiances

- Obijective: development of a rood risk management plan (EU Flood Directive, 2007)




Implementation
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Upper catchment- nature protection area




Implementation
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mid&low catchment- mixed urban typology
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- Institutional/Legislative context

Federal
Government

Hamburg

=] Federal States

(16)

Communities / Boroughs

oFormal leader: responsible authority LSBG

Implementation

Water Managem ent

- Passing national laws and
regulations

- Implementation of
2007/60/EC incl.
Development of FRMP

- Coordinated activities within
major river basins (e.g. Elbe)

-Management of local
watercourses

- Implementation of
measures at the local scale
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Structure:

- Formal leader: responsible authority LSBG (legitimacy- high)

Kick of meeting (constitution)
— Increasing profile of the LAAs
— Raising awareness among decision makers/ politicians

Series of workshops (14 Working sessions), once a month/ 2months, 2 h each
— Working sessions following the phases of the governance approach
— Core part of the LAAs

One site visits
— Assessing the criticality of the system on site
— Embedded into the phases of the governance approach

Online participation
— Scoping the expertise of the participants
— Consensus finding process



Phase 1: Scoping

- Development of shared vision of the problem (Flood Risk)

Stakeholder Analysis
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—> Stakeholder analysis

Method: snowballing, direct contacts

- LAA configuration /per numbers of stakeholder groups (in total 25)

Categories of Stakeholders Nr of partic
Strategic flood and drainage | 4
management

Implementation and 3
maintenance

Urban development
Agriculture
Urban and landscape design

Environmental protection &
nature conservation

Emergency services
Politicians

NGOs

Public interest groups
Economy and Industry
Research

=)

Wik O|IN

APrIRLPINININ|EFE

Phase 1. Scoping

Spatial &
Urban landscape
development planning

N

Emergency

Nature services
Conservation wa Water
management
/ .
t Private
Agriculture, stakeholders
Forestry
Insurance

(source: LAWA, 2010)



Technische Universitdt Hamburg-Harburg

Phase 1. Scoping

Building Social Competences and mutual trust

Understanding the system drivers and
pressures, sensitivity, response

-
-
|




Phase 2: Understanding & Envisioning
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- Development of shared vision of where to get to

Toolbox of adaptive (NSM) measures

Flood Probability Reduction Measures (FPRM) Flood Resilience Measures (FReM)

TITTIEE T - I

Formulate options of adaptive flood risk management Mﬁg
‘ f: 3 | B I — Risiko=  Wahrscheinlichkeit des Auftretens X Folgen
I Qualle Pla Emplinger
— -~ ¥

Gefahr (G) x Vulnerabiitat (V)




Phase 3: Experimenting

Discussions g




Phase 3: Experimenting

Decision support tool
Kalypso Planner Client
- Open source modelling platform

# Kalypso Planer Client - Project: 05_PLC_Wandse_Planer_Renaturierung, Yariante: Renaturierung_WandseUlL, Szenari - = x|
File Edit Window Help

[ |~ Planer-Client

& worktiow |

—" 3

T voruntersuchung H#AMIiFZO BEELLE-BRA S
B

Projekt: 05_PLC_Wandse_Planer_Renatu e Ra e R AT Wa ey
(Bearbeitungs-Modus)

ol P
Gewasserkennziffer: 58568 H - h
e s o +— COMPArison Wi

Wi iz 1ST-Zustand . P I an n i n
e scenario d J

area

Abflussfillle: 2578106 nm®

. — ) B-Plangrenze und Baugebietsgrenzen
AW-Szenario
| an n I n Objektarten | Hishe des Abflussscheitels: 16,87 m/s
B T Zeltpunit des Abflussscheitels: 01.01.70 01:00 Unr
Abflussfillle: 2578106 m?®

WOI’kﬂOW / [

S D Anderung des Abflussscheitels: 0,00 m¥s
Planungsmalinahmen bearbeiten Anderung der Konzentrationszeiten [hh:mm]: 00:00
AbfiL 10 m*

S C e n ar I O AW-Malinahmen definisren
Bewertung

Hihe des Abflussscheitels.gleich
Zeitpunkt des Abflussscheitels gleich

Datenverwalung Hihe des Abflussscheitzls: 16,87 m¥s -
n e raC Ive | Zeitaunic des Abflussseneitels: 01.01.70 01.00 Unr ase I n
.

_— Gauging
stations

Aw-Szenarien

definition

— Hydrographs

" T
Map amg
L] L] %
. "—-.'-_.-— d
L] N

Bl schadensriskodiferenzen n v ) .
a e rS Hochwassergefahrdung ¥ B o~ E - n i : )

] assertiefen 1ST-Zustand = =
E \Wassertisfen Aw-Szenario AMW-Szenarienanalyse |« Machweis der ausgeglichen Wasserfuhrungl = AW-MaBnahmen Mndel\vew 8

[ wassertisfenditferenz

1:184000

Hachweis der ausgeglichenen Wasserfohrung Gesamtabfluss: Wandse3 Dainy SEZEELD

© Keine Abflusswirksame Anderung 16.07.05 D0i 15 0,254 :I
® Zunahme des Abflussscheitels _= 16.07.05 D0:30 0.254
e @ 15.07.05 0045 0,254
Kein Enfuss g’ 18.07.05 01,00 0,254

Av-Mafinah = OOl >

E' erj :b”a men @ 10 16.07.05 01115 0,254
Z Skta El 18.07.05 01,30 0,254
Objekarten G 15.07.05 0145 0,254
O E-Plangrenze N 15.07.05 02:00 0,254
Statebauliche Elemente 1807 1007 2007 2107 2207 2307 2407 2507 2607 2707  |WB.07.0502:15 0,254
Hodelle Daium 15.07.05 02:30 0,254
Hintergrund 15.07.05 0245 0,254

W Q- Wandse3 - Status Quo M Q- Wandse3 - Szenario 18.07.05 0300 0,254] ;I




Phase 3: Experimenting

» Kalypso baseline models
. Rainfall-runoff
o 1D steady flow
« 1D/2D unsteady flow

i&i KalypsoHydrology

\~ KalypsoWSPM

o Flooded areas 4 '

. \ ®\ Kalypso1D2D
» Flood risk | ,-

"'*-. I,
: ey KalypsoFlood
. Planner Client R [
Coordinator |
« Baseline model \Ly,__ KalypsoRisk
database

» Define model chain | . § Kalypso Planer Client Koordinator




Phase 3: Experimenting
PLC Model Chain

KalypsoHydrology | KalypsoWSPM B
Rainfall-Runoff Model 1D Flow Model
KalypsoRisk
> oot bomthhogel > Flood Damage
P Flood Risk Model
Kalypso1D2D
1D-2D Coupled Flow —
Model

Can disable parts of the chain

Start with either rainfall-runoff or flow model

Terminate with either flood depth maps or risk map
Prepare events of different annuality for risk calculation



Phase 3. Experimenting

_
3
2
1

Technische Universitdt Hamburg-Harburg

Role of PLC in FRMP

Qverland
flow from
sealed areas Ground level

G
e e e e g e
e )

|

%
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Gezarmabliuse. Wandeedd

SWElle '-'-'-l_'-._'-
R

. Peak
. reduction

Filter media

Filter Drain {sand/gravel)

Sletted/Porous
PVC pipe

:::::

,
-t

VoV y

~1,80- 2,80 m

Web based GUI Assessment of the efficiency of

Physically based
the measures



Phase 3: Experimenting
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Multi touch technology for GUI

Il Vonrtersuchung HAB I RO EALL,EBEE =E@m-0

T T — - e ol
Workflow | L\ ~—_ A2

Bad Er I
Basic console for
interactive planning
—~ MD{}H”J =

FROJEET
Infeamationen

Naterivenaaliung

enze und Baugebietsgrenzen
ekiaten
Betroffenheitsanalyse

il siegedimg

o sy Tenaahi I jar mWy

| Grundsch

Hochwirsser poldes

Plan ranben
F i
IJ\'-'-'-H.!Sral'rnen dafirneren
F; =

]
Wanghehiidda|
Planning area
for the selected

& Dutline = ] Mudde
3| % .
¥ @ balstab Midcledi Rigole
o Dbjebtaten d i
¥ [] 8-Plangrenze Vorlamdabseniurg ! \ ok STEERT AL |

| 1z Betroffenheitsanalyze
..'cl Ave-Malnahmen
3 15 Stmdtebauliche Elemente
1= Models -
¥ 17 Hinbergrund

Basic console for
‘| interactive planning

128 08 !
o 357344284 1 5508257 23 I Scalel: 529000



Phase 3. Experimenting

Catchment Water course Local “Hotspots”

BererALWanos:

l2. Naturlicher
I Wasserrtckha

[3. Technischer

Not quantifiable
- Consideration of SUDS in urban > Maintnance - Capacity building of
development plans -, Hitchhiking” on WFD stakeholders
Quantifiable
- Restoraiton of rivers
->SUDS

- Local” measures
- Polders "



Phase 4: Evaluation& Decision

. -> Hydrologic efficeincy
9 AdOpt the f| nal FRM P - Implementation pontetial
- Cost efficiency
- Harmonisation with WFD
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Evaluate effectiveness of adaptive measures

Evaluate conflicts and find ways of minimizing them

SAWA.- Flood Risk Management Plan



Lessons learned & Conclusions
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* Flood Risk Management Planning involves a range of tools and methods
(social, hydrodynamic, learning) and needs interdisciplinary teams

- Application of DSS time and resources is intensive but necessary! It is
important to deliver facts and figures

- Good understanding of the system and delivering facts are the key to keep
the interest (flood maps, drivers&pressures assessed, quantification of the
effect of WFD measures and NSM...)

 The sessions have to be inviting for participants especially in the initial
phase

- Social games can improve the mutual trust
—> Dare to try something new ©@

* Optimisation of the process duration and resources (2 years too long)
- Workshops vs. Online participation (tools)

- Further development of the calculation chaining (CORFU Project)
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Implementation of the concept
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*Existing Links and Ties of LAA-members: Informing
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*Existing Links and Ties of LAA-members: Participatory Planning

Implementation of the concept
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DSS-FPRM

Decision making process for selection on appropriate FPRM:

1. Planning area analysis

A 4

2. Concernment analysis

A

|
3. Redesign

A

Planning Option)- FPRM

4. Risk assessment

V\

5. (Reﬁdesign / me@sures

~1 <

6. Evaluation \

A

7. Optimisation
*

A 4

8. Adopted Option

\Physically based

modelling of FPRM



Green roof:

Physically based approach for modelling of FPRM:

Freebord

Spill

O 13

DSS-FPRM

Ng = Rainfall

--------------

e
-'Drainage fayer -L'3 !

—_— e —_—



DSS-FPRM

Physically based approach for modelling of FPRM:

Swale:

N B I\Ivers’ QGreenroof

Qverland
flow from

sealed areas Ground level

—---hﬂ-‘

N T Tl P T L Ty
ST

Ground water



Physically based approach for modelling of FPRM:

Swale with filter drain:

Slotted/Porous
PVC pipe

DSS-FPRM

Ng ,N

Qverland
Vers?
flow from Qi
sealed areas Ground level GrundaCI 1
-y e o |
e P Eh e by by B Swale Et. (1
ATARRRTRRS . . - LIomee Perk(1) E"i(__) Q uberiauf
U o ) S [Swatetayer-Z-—— -]
i L3| Drain® oo
o Filter media T T I |
"""" (sand/gravel) RN
........... e drohr
_____________ F_)_e__r_K(??l--,-T

-ﬁ_-""—-

~1,80 - 2,30 m

Perk(4)

I
. Groundwater



District level:

DSS-FPRM

Integration of single SUDS elements:

Legend
:] lickenhafte Pflasterung E] Grindacher e N1 - Muldenrigole nv ersickerung
[:l entsiege lte Parkplatze Uberschussrinne |:| Muldenversickerung |:| Uberschussflachen

A0



DSS-FPRM

Modelling of SUDS elements as a basis for DSS

Planning level:

Definition of SUDS in the

planning area

+ Development plan

I Planning area
|
|

Model level

Representation of the SUDS

Definition of the
I SUDS element by a
I planner

v

element in the model

: Planning area with
| the atrributes of

I the defined SUDS
I element



DSS-FPRM

Modelling Concept: SUDS element as a hydrotope (HRU)

Ve_rfc_h_”f'g u_n_g_ Hydrotopes (HRU) are the areas
:_ : with the same hydrologic
: —— : characteristics.

l Landuse Hydrotope

b ! e = .

: I Planning area with : !

: : the SUDS element | I

! ! 9 ! :
- __ | |

l | . S 3 T

I J—[I—L | Soil types I _“’5; | B :

I | I 1 (pedology and -\

! } ! hydrology) SUDS are

| |

|

|

|

|

R additional
I hydrotpe
I areas in the
I

__________ model



PLC ,Travel Adaptors®

KalypsoHydrology Peak Discharge KalypsoWSPM B
Rainfall-Runoff Model at 1D River Nodes 1D Flow Model |
I
I
4
| Water Stage
| KalypsoWSPM KalypsoFlood

at 1D River Nodes I Flood Depth Model | |

and 1D Profile Lines |

1D Flow Model

KalypsoRisk

Flood Depth Raster——  Flood Damage /
Flood Risk Model

KalypsoFlood |
Flood Depth Model

o Adaptors between models transfer
relevant results

* Only one kind of each model implemented
SO far



Implementation- FPRM

HTTP request Kalypso WPS server HTTP response

\ 4
v

Calc core RRM

Limsns ot | LL Arrbins b |
lins~g it | . YET T-CET 3 |
L‘—L I Calc core WSPM Output

Input
Calc core Risk
HTTP request ‘ Data adapter HTTP response ‘
e 1 WPS service ]
InpUt LL /. YET T-VUNT S |
/. YET T-VUNT S |
LL Aot | | Output
Output

All calculations are implemented as
remote services

«Automatic calculation chaining



Implementation-FPRM
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Implementation- FPRM

Pervious pavements:

[ B Kalypso Modeler | & Planer-Client
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Green Roofs:

[ B Kalypso Modeler | Planer-Client

Implementation- FPRM

= workfon | [Z2 =0

Projekt: Wandse_NB (Bearbeitungs-Modus)

Ilnfnrmamnen I
IDatEnvErwaltung I

Aw-Mafinahmen definisren

BERICHTE
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Swales with filter drains:
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Natural restoration of rivers:
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Calculation chaining
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HTTP request Kalypso WPS server HTTP response
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Percipitation [mm]

Discharge [m3/s]
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Efficiency assessment for FPRM
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