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Flood Risk Management in Germany

Agenda
1. Organisation and Competences/Responsibilities
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3. Current State and Ongoing/Future Topics
a. Flood Risk Maps

b. DWA working groups
c. Pluvial Floods, Cost Benefit Analysis




Flood Risk Management in Germany

1. Organisation and Competences/Responsibilities
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Flood Risk Management in Germany

1. Organisation and Competences/Responsibilities

Legal Framework is given by

EU (Flood Directive since 2017)
German Federal Water Act

(Wasserhaushaltsgesetz)

German Federal Flood Acts (2005 £ @
and 2017) e &
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Is Core Business of the 16 States =
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Flood Risk Management in Germany
1. Organisation and Competences/Responsibilities T N
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5 River basin coordination Groups for the
9 german river basins
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Flood Risk Management in Germany

1. Organisation and Competences/Responsibilities

5 River basin coordination
Groups for the 9 german river
basins

International Commissions for
Cross-National River basin
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the river Rhine, 4 states in
Germany and 5 countries)

LAWA (Federal-States)-Working
Group on Flood Management,
Coordination: Federal, States,
River Basin Groups.

Ausschuss fur Hochwasserschutz und Hydrologie
der Bund/Landerarbeitsgemeinschaft Wasser
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2. Milestones in the Last 3 Decades and Lessons Learned
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Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned
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Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

Cologne 1993 and 1995

G. Friedrich

! (https://commons.wikimedia.org/wiki/File:Schokoladenmuseum_bei_Hochwasser.jpg), == G. Friedrich (https://commons.wikimedia.org/wiki/File:Hochwasser, KoIn-
. ,Schokoladenmuseum bei Hochwasser”, = Deutz.jpg), ,Hochwasser, KoIn-Deutz“, zugeschnitten und begradigt von

! ht?s://creativecommons.org/licenses/by/3.0/Iegalcode = Johanna, https://creativecommons.org/licenses/by/3.0/legalcode
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Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and lessons
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2. Milestones in the Last 3 Decades and Lessons Learned

Cologne Lessons Learned
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Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

Cologne Lessons Learned
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Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned
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2. Milestones in the Last 3 Decades and Lessons Learned
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Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

o Stadtentwasserungs-
betriebe Koln, AGR
Pumpwerk Schonhauser StraBBe - visuell erleben
Effektbeleuchtung nach Rheinwasserstanden
Rheinwasserstand (KP)* Farbstufe
< 2,40 m KP gelb
2,40 - 3,00 m KP blau “
3,00 - 3,50 m KP mint “
3’50 - 4‘00 m KP grun - o ==
4,00 - 5,00 m KP gelb-orange
5’00 ) 6‘20 m e orange “ 1 m = =‘=-
-
1.09
2 6,20 m KP rot ya rds
>7 m mobile walls
*KP - nach Kélner Pegel
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Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

2002 “Elbehochwasser”
In Germany:

Precipitation (24 h):

1,500 km?2 180 bis 240 mm
580 mi%? 7 to 9.4 inches
5,000 km?2 120 bis 180 mm
1,930 mi2 4.7 to 7 inches

Return Period (Peak Discharge)
Dresden: 150 to 200 years

Casualties: 337,000 people diras
affected; 19 dec
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Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

Flood Precaution and Acting during Flood Event

(contingency) are CFOSS sectional tasks

! Hoch (water management, spatial planning, emergency
ochwasservorsorge management,...

| in Deutschland

Lernen aus der Katastrophe 2002 im Elbegebiet

2‘002 “Elbehochwasser”

LESSONS LEARNED

£00Z ¥YIGWIADN

Deutschas Komitee fir Katastrophanvoryorge o V. ‘




Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

From

2002 “Elbehochwasser” c 1. e ”
Safety Thinking” to “Risk Management

Flood Precaution and Acting during

Flood Event (contingency) are Introduce “Circle of Flood Risk Management”

cross sectional tasks

(water management, spatial H :

g, omerganey Life-Cycle Risk Management
management,... “Getting Ready” “The Flood Fight”

Actions taken DURING the initial impact
of a disaster, including those to save lives
and prevent further property damage
Emergency system strengthening
Monitor and report flood impact
Monitor system performance
Support State / Local FF

Actions taken BEFORE
the event, including planning,
training, and preparations

Flood Risk Management
system assessment / inspections

Monitoring / forecasting threats
State and Local Coordination
Reservoir operations

Hochwasservorsorge
in Deutschland Flood Fight Preparation

Lemen aus der Katastrophe 2002 im Elbegebist

LESSONS LEARNED

“Getting back on our feet”
Actions taken AFTER the
initial impact, induding those
directed toward a return (o normalcy.

“Driving Down the Risks”

Activities that PREVENT a disaster,
reduce its chance of happening
or reduce its damaging effects

Modify mitigation plans Repair damaged systems
Identify future Assess and document
mitigation opportunities system performance
DRV Develop system improvements Implement mitigation measures /

system improvements




Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

~ From
2002 “Elbehochwasser” c 1. e ”
| ~ “Safety Thinking” to “Risk Management
Flood Precaution and Acting during . .
Flood Event (contingency) are Introduce “Circle of Flood Risk Management”
cross sectional tasks
(water management, spatial H H
g, omerganey Life-Cycle Risk Management
management,...
Flachenvorsorge
Blauvorsorge
Wiederaufbau — __Erhéhung des natiirlichen
Wasserriickhalts im Einzugsgebiet
Schadens- — Ziel: — Technischer Hochwasserschutz
vl Hochwasser- — Verhaltensvorsorge
Hochwasservorsorge resilientere ‘

Gesellschaft

in Deutschland

Lernen aus der Katastrophe 2002 im Elbegebist

Informationsvorsorge

*J Organisation und Ubungen

Soforthilfe fiir die
der Katastrophenabwehr

Betroffenen

LESSONS LEARNED

Y —Risikovorsorge

Katastrophen-
abwehr

o Abb. 1.1: Kreislauf des Risikomanagements am Beispiel Hochwasser (veréindert nach DKKV, 2003).




Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

2002 “Elbehochwasser”
Considering Extreme Floods (beyond the

Flood Precaution and Acting during design levels for technical flood protection)

Flood Event (contingency) are i clude hich Hac flood
cross sectional tasks must Include higher emphasis on tloo

(water management, spatia precaution measures (non

planning, emergency

management,... technical) and communication,

From e ae communication, communication,...

Safety Thinking” to “Risk

Management”

Introduce “Circle of Flood Risk .

Management” include Spatial and
e Regional Planning in very

early stages

LESSONS LEARNE

DKKV




Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

2005 bis 2009: “RIMAX

Risk Management of Extreme Floods”

Research Project of the German
Federal Ministry of Education and
Research (BMBF) with

38 projects and

24 Mio EUR support.

B. Merz, R. Blttner
U. Griinewald, K. Piroth (Hrsg) :




Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

2005: 1. Hochwasserschutzgesetz des Bundes
(15t Federal Flood Management Act, 3¢ May 2005).

to improve the preventive flood protection
1. Changes in the Federal Water Act
 Definition and specification of “Uberschwemmungsgebiete” (Flooding

Zone: area flooded up to a 100 year flood) with restrictions for
e Handling of Substances hazardous to water

e Qil fired heating system: renewing existing ones; prohibition for new
ones

 No new land-use zones (except harbours and dockyards)

e Exceptions possible (for example flood adapted constructions)

 Definiton for “Uberschwemmungsgefihrdete Gebiete” (ares that are
flooded when flood protection measures fail, for example dike breaking)

e Establish Flood Protection Plans

e Cooperationin river basin areas

2. Changes in the Town and Country Planning Code

3. Changes in 5 other Federal Laws



Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

In the Flooding Zone (100 year) Restrictions for

 Handling of Substances hazardous to water

e Oil fired heating system: renewing existing
ones; prohibition for new ones

 No new land-use zones (except harbours and
dockyards)

* Exceptions possible (for example flood
adapted constructions)

34




Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

2007: EU-Flood Directive (Directive of the EU Parliament about the
Evaluation and Management of Flood Risks) 23" October 2007

1. Preliminary Evaluation of the Flood Risk: Areas with a
potential significant risk of flooding are determined (till

2011)

2. Create Flood Hazard and Flood Risk Maps (till 2013)

3. Create Flood Risk Management Maps (till 2015) end of
15t loop.

Second Loop is ongoing (2016 till 2021)

Every 6 years control check.

35




Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

2013 Elbe and Donau Flood /Sachsen/Sachsen-Anhalt/Bayern:

Precipitation 405 mm (17.8 inches) in 96 h (Aschau-S
Bavaria):

e, Weilde Elster
o Passau), Inn, Salzach

Elbe (D
and Do

Peak Discharges > 100 year Flood

Levee Breaches along the River Elbe
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2. Milestones in the Last 3 Decades and Lessons Learned
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Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned
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Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

2013 Elbe and Donau Flood /Sachsen/Sachsen-
Anhalt/Bayern:

Showed Improvements for
* all levels of Flood Precaution Measure and
* Emergency Management

Lessons Learned:

 Improve state and federal
cooperation

e |Involve Population (also Volunteers)

 Transparent and consistent Risk

Transfer System required (insurances,

federal support programs, donations,....)
Stimulate the self provision DKKV -, B




Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

2014: Nationales Hochwasser Schutzprogramm
(National Flood Protection Program

Controlled Flood Retention Basins > 2 Mio m3 ‘I‘_ L TR ”'x:?.\-’"“‘ e
. . | e A= _
(2.6 Mio yd?3) Retention Volume each e YT 8
Yoo L mile
RIS Y g
pe - A - M = i r’—. ‘xﬂk_‘_
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. . )Y Moo
. . ey J"f*v’l i
Dike Renovation (Weak spot clearance) along S (Mie
M H . ioritire Mainahmen zur Verbesserung des praventiven Hochwasserschutzes
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Type Number of Estimated Costs
projects

Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

2014: Nationales Hochwasser Schutzprogramm controlled Flood Retention
(National Flood Protection Program)  Basins>2Momi@26mio -,

; ) ew Tu
yd?) Retention Volume = ?,.5_-\,;_.“....

- %

Controlled 57 2.710 Billion EUR _
Polders/Retention |
Basins

Dike Relocation 29 1.497 Billion EUR **
Dike Renovation 16 1.230 Billion EUR
Total 102 5.437 Billion EUR



Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

2014: Nationales Hochwasser Schutzprogramm

Controlled Flood Retention

(National Flood Protection Program)  Basins>2Mom@26Mio -,
yd?) Retention Volume SIS ) 3
each N LN & %
Implementation takes more than 30 years. 2] S

Federal invests 1.2 Billion EUR for the next 10 = &£ -
yea rS. Relocation > 100 ha
ional Area for Flood
1ition each
States financing complementary.
Lontroliea 5/ 2.710 Billion EUR 1t
Polders/Retention
Basins
Dike Relocation 29 1.497 Billion EUR
Dike Renovation 16 1.230 Billion EUR

Total 102 5.437 Billion EUR




Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

2017: 2. Hochwasserschutzgesetz des Bundes (2" Federal Flood

Management Act, 30" June 2017).
Further improvements for Flood Protection and Simplification (and
Acceleration) of planning and permission procedures for Flood Protection

1. Changes in the Federal Water Act

Additions to Disappropriation

Additions to restrictions in “Uberschwemmungsgebieten” (Flooding
Zone: area flooded up to a 100 year flood) for example. Qil fired heating
systems

New category: “Areas at risk outside Flooding Zone” Additonal
restrictions (flood adapted constructions

New Category: “ Flood Source Area” Restrictions for land use

States have Pre emption right

2. Changes in the Town and Country Planning Code
3. Changes in Federal Nature Conservation Act



Flood Risk Management in Germany

2. Milestones in the Last 3 Decades and Lessons Learned

2017: 2. Hochwasserschutzgesetz des Bundes (2" Federal Flood
Management Act, 30" June 2017).

- Additions to Disappropriation

e Additions to restrictions in “Uberschwemmungsgebieten” (Flooding
Zone: area flooded up to a 100 year flood) for example. Qil fired heating
systems

. New category: Areas at risk outside Flooding
Zone” Additonal restrictions (flood adapted
constructions

* New Category: “Flood Source Area” Rrestrictions for land use

. stateshave @minent domain” right
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Agenda
1. Organisation and Competences/Responsibilities
2. Milestones in the last 3 Decades and Lessons Learned
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Flood Risk Management in Germany
3.1 Flood Risk maps according to the EU-Flood Directive

Hochwassergefahrenkarte HOCHWASSER # ity % bt

Baden-Wiirttemberg RISIKOMANAGEMENT BADEN -WORTTEMBERG

Example: State of
Baden Wirttemberg:

Southwest Germany;
Size 36,000 km?2 (13,800 mi?);
11 Mio Inhabitants

Flood Mapping for 11,000 km
(6,800 miles) river length

For 10; 50; 100 year flood and
extreme flood (1000 year flood)

Interactive Maps

-



Flood Risk Management in Germany
3.1 Flood Risk maps according to the EU-Flood Directive
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Flood Risk Management in Germany
3.1 Flood Risk maps according to the EU-Flood Directive

Hazard Map (Flooded Area and Water Depth) Tn = 100 year
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Flood Risk Management in Germany
3.1 Flood Risk maps according to the EU-Flood Directive

Flood Risk Map W

Vorhandene Daten
—

Schutzeinrichtung
= Hochywwasserschutzeinrichiung (Damme,

== Mobile HWW-Schutzeinrichtung

Gewasser
m—— Nerdolung

= nicht herechneter Gevwasserabschnitt
— Geywdzzer in Bearbeiung

—— sonstige Gewasser des AVWGHN

[ ] HwioK Gewasserfiachen

|| sonstige Gewasserflachen

_ . e L

. ¢

: .
NN N .

4 - ) L8\ R Konturlinie Uberflutungsfldchen
. : / — — Halo
— HQ100

e HOLEstrem

Ty

Landnutzung
Siediung

Incustrie und Gewerbe

Werkehr

sonstige Yeogetations- und Freiflache
Landwvirtschaft

Forst

Gewasser

=onstige Flachen
u iy Lug suum

sy
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Flood Risk Management in Germany
3.1 Flood Risk maps according to the EU-Flood Directive

Flood ‘Risk Evaluation Map

L:w

Vorhandene Daten
—

mégliche Anderung / Fortschreibung
Weitere Informationen je
— Objekt per @ - Werkzeug

Briicke bei HQ-Extrem
@ nicht eingestaut

@ eingestaut

Schutzeinrichtung
= Hechwasserschutzeinrichtung (Damme,

== Mohile HWY-Schutzeintichtung

Konturlinie Uberflutungsfldchen
— — He10

— HGQ100

Risikobewertung Menschliche Gesundheit

- groies Risiko
- mittleres Risiko
geringes Risiko

Risikobewertung Wirtschaftliche Tatigkeit

- groides Risiko

‘ mittleres Risiko

.. geringes Risiko

Zusatzliche nicht bewertbare Risiken (Flach

Fla_chen ohne bewertbares Risiko




Flood Risk Management in Germany
3.2 DWA Working Groups

= @erman Association for Water, Wastewater and Waste

* Foundedin 1948  2018: about 14,000 Members * o
‘ >
= more than 3,300 professionals in an honorary e ‘
capacity in 339 working groups

= Qrganized in 7 regions

DWA-Standard
the objective of the standards
is to achieve common recognition

’ Sachsen, 1hl.lrmgen

mmmmmm = and thus a formal, public participation
I Sy procedure is obligatory.
I E DWA-Guideline
I provides recommendations and assistance in solving

technical and operational problems or describe
& procedures, facilities of enterprises and processes
which are not yet fully approved.

58




Flood Risk Management in Germany
3.2 The DWA working groups on Flood Risk Management

HW 4 1: Risk-communication: from Engineers to rest of the world

HW 4 6: Flood Audits: cCheck of Flood awareness for municipalities

HW 4 8: Flood Label: check for Buildings

HW 4 _4: Flood Damages, Damage Functions:
Methods for cost- benefit analysis for project evaluation




Flood Risk Management in Germany
3.2 The DWA working groups on Flood Risk Management

HW 4 _5: Time variant flood risk factors:
work in progress

Influence of climate change and socio-economic factors on the expectation of loss
(Rojas et al. 2013)

HW 4 _7: Flood adapted planning and construction
(finished) Now: Resilience (just started)

HW 4 9: Flood management for Waste Water
Treatment Plants.

o



Flood Risk Management in Germany

DWAC
Next DWA Flood Management Conference
2019, 26th November, Cologne,

Update Flood Risk Management H
_ ochwasserTag
in North-Rhine-Palatinate

26. November 2019, Koln

Digitisation, BIM and Flood Risk
Management

Flash Floods

In Kooperation mit:

Stadtentwasserungs-
betriebe Koln, AGR




Flood Risk Management in Germany

3.3 Work in Progress and discussion

Pluvial floods (includes

Urban Floods)

Flash floods (Miinster 2014,
Dortmund 2008 (200 mm in 2 hours), |

. Starkregen und urbane Sturzfluten
Braunsbach, Simbach (2016),...

- Praxisleitfaden zur Uberflutungs-
vorsorge & % oy I

August 2013

£\
BWK DWA

68
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Flood Risk Management in Germany

3.3 Work in Progress and discussion

Pluvial floods (includes Urban Floods),

Flash floods (Miinster 2014, Dortmund 2008 (200 mm
in 2 hours), Braunsbach, Simbach (2016),...

Starkregen und urbane Sturzfluten
- Praxisleitfaden zur Uberflutungs-

vorsorge <3 = R

August 2013

£\
BWK DWA

“Water sensitive Urban Development”

Green — Blue Infrastructure



Flood Risk Management in Germany

3.3 Work in Progress and discussion

jtshil Arbeitshilfe: B Hoct hutzmaBinahmen in Baden-Wirttembe
Afbe‘tSh"fe Teil I: Halnmumfﬁrlnne:lui:ure " N 9

NKU-BW Version 1.0122. Januar 20191 6.3

Wirtschaftlichkeitsgrenze 1,0

Zuschléage

AL

schutzgutbezogene

max.0,7

Project evaluation and
cost benefit analysis

Projektnutzenbarwert / Projektkostenbarwert
Nutzen-Kosten-Verhaltnis (NKV)

A
v
mind.0,3

monetére
Wirtschaftlichkeit

Abbildung 28: Gewichtung der soziodkonomischen Zuschlidge im Verhaltnis zur
monetiren Wirtschaftlichkeit (Darstellung des theoretischen Grenzfalles: mini-
males NKV und maximale Zuschldge. In der Realitdt werden sich die Verhalt-
nisse verschieben.)

Generell ist zu beachien, dass sich das Gesamtverfahren einschlieBlich der Gewich-
tung der Zuschlage ausschlieRlich auf die Malnahmen des technisch-infrastrukturel-
len Hochwasserschutzes (Malnahmen RE/RT/R8/R9 des Hochwasserrisikomanage-
ments in Baden-Wiirttemberg) bezieht. Bei der Umsetzung anderer Mainahmen des
Hochwasserrisikomanagements ist die Priorisierung entsprechend der jeweiligen Auf-
gabenstellung durchzufiihren. So steht beispielsweise bei der Krisenmanagementpla-
nung einschlieflich von Alarm- und Einsatzplanen (Malinahme R2) die Rettung von
Menschen und Tieren aus lebensbedrohlichen Lagen immer im Vordergrund.
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Flood Risk Management in Germany
Take Away Messages

(1.) Organisation and Competences/Responsibilities

1.

Al

Legal Framework is given by EU-Flood-Directive
Is Core Business of the States

1 Federal and 16 State Specific Water Acts

5 River Basin Management Working Groups
Coordination by LAWA Working Group



Flood Risk Management in Germany
Ta ke Away Messages (1) Legal Framework is given by EU-Flood-Directive

(2) Is Core Business of the States

(3) 1 Federal and 16 State Specific Water Acts
(4) 5 River Basin Management Working Groups
(5) Coordination by LAWA Working Group

1. From Safety Thinking to Flood Risk management

2. Information and Communication with Stakeholders,
Inhabitants, NGO, citizen action committees is key.

3. Restrictions for Development in Flood Risk Zones

4. Improve Federal and State Cooperation

5. Precaution Measures as important as technical flood
protection measures

6. Take Insurance Solutions into account

7. Consider Climate Change Effects




Flood Risk Management in Germany
Take Away Messages

1. Legal Framework is given by EU-Flood-Directive
2. Is Core Business of the States

3. 1 Federal and 16 State Specific Water Acts

4. 5 River Basin Management Working Groups
From Safety Thinking to Flood Risk management 5. Coordination by LAWA Working Group
Information and Communication with Stakeholders, Inhabitants, NGO, citizen action committees is key.
Restrictions for Development in Flood Risk Zones

Improve Federal and State Cooperation

Precaution Measures as important as technical flood protection measures

Take Insurance Solutions into account

Consider Climate Change Effects

NouhkwNeE

1. Countrywide hazard and ,risk“ maps and Risk
management plans are basis for all further measures,
next steps are ongoing

2. DWA working groups develop technical standards in

Flood Risk Management and work on topics beyond

the actual state of the art.

Pluvial Floods, Cost Benefit Analysis are hot topics
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