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Decision making and flood risk mitigation measures hhschu.e
Range of measures for risk reduction

Magdeburg ® Stendal

Adapted reservoir
River widening management
T T = Reduction of flood Reduction of peak

risk by xx €/a discharge xx m3/s

change = Changing flood risk by

e.g. Changes in housing
area

— Increase of flood
risk by xx €/a

Flood Risk in €/ a gives basis for Comparison
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Decision making and flood risk mitigation measures
Risk-based planning of measures

Quantification of mitigation measures in
a matrix to enable a transparent
ranking and a criteria-based decision

making process.

I Hochschule

Magdeburg ® Stendal

Decision criteria

Flood dependent (risk reduction)

Flood independent

more Info

Economic direct Ecologic 's;ficotﬁ: Enpd;zgiged Cost
Alternative
[€/a] [€/al [Person/a] [Person/a] [€]
1 57.307 1.327 7 0,008 1
2 115.991 74 21 0,011 447.052
3 3.497 8 3 0,001 40.407
4 55.692 0 0 0,000 100.000
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https://www.researchgate.net/publication/337290379_Hochwasserschutz_Vergangenheit_Gegenwart_und_Zukunft
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2
Consideration of Extreme Events and Hazards @ I’H‘

o Failure of dike

Section 1
= : e b . /\ [> by Hydrologic
" -irecords:atlevel ae much higher then ever = | ‘@ @ '@ I events

Gauge stat

o pasverniert

. Diese Entwicklung sei laut Schwanke auch ein Problem fiir die Vorbereitung und

i den Katastrophenschutz: Die Pegelstinde seien derart in die Hohe geschossen,
dass die Pegel an den Flissen aufgehort haben, ihre Daten zu melden.
Wahrscheinlich wurden sie deutlich {ibertroffen, vom Wasser mitgerissen oder

D¢ /8 ,
Optimization: Take more hazards into account!

 Multiplehydrological events (e.g. HQ10 to
HQ10000)

e \ariate precipitation pattern and the resulting
discharge (direction, speed)

* Analyse also failure events in the flood
defence line! (Failure of dike)
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Consideration of Extreme Events and Hazards I‘H‘

ochschule

Flood scenarios for Teheran e e Stendl

Wed, 25 May | 11:18-11:25 | Room 2.44
HS7.2 - Virtual presentation

Storm movement effects on the flash
flood response of the Kan catchment

et )4
e, / i e
Ny & LS —

1 of 28 scenarios: HQ1g oo (184 mm / 24h) Shahin Khosh Bin Ghomash
*Comparison flood 2021 ca. 150 mm /24 h more infOS
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Type of Flood Concequences
Consideration of people and critical infrastructures

source: eifelschéu.de, 2021

)

) Critical jpfrastfu
o ‘ cascadin ¢ effect.
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Type of Flood Concequences I»H‘

ochschule

Flood Risk Maps including Cl — Example Accra, GH S

Critical Infrastructure disruption on telco sector (1),
connection to electricity sector (2), disruption of
health services (3) and area supplied by the
electricity structures (4).

Tue, 24 May | 10:45-10:50 | Room 1.34
NH10.3 - On-site presentation

Concept of a Critical Infrastructure
Network Modelling Approach for Flood

Risk Management
Roman Schotten

Prof. Dr.-Ing. Daniel Bachmann, Roman Schotten EGU NH 1.2 23.05.2022



https://meetingorganizer.copernicus.org/EGU22/EGU22-841.html
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Software Framework of PROMAIDES I’H‘

. . % Mag deboucrg.f‘S:!E:ll:llgael
Requirements for this approach

Model-based flood risk analysis View to Teheran

e Catchmentbased

« Holistic approach (from rain to

damage)

Precipitation Hydrological Hydrodynamic

Generator analysis analysis

Catchment Catchment River, Surrounding

» Full spectrum of consequences area area areas
| —

Economy Person Critical

T, T TR

1 g M

g
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Software Framework of PROMAIDES I’H‘

Magdeburg ® Stendal

) ) ochschule
Background information N

 Freeware (open source)-Software package written
in C++/QT

PROMAIDES

Protection Measures against
Inundation Decision Support

 Forriverineand coastal regions

« Has been developed in several research projects
since 2006 at Institute of Hydraulic Engineering
RWTH Aachen University and AG Flood Risk
Management University of Applied Sciences
Magdeburg-Stendal

) —{#—{a {0}l

HYD FPL DAM RISK COosT MADM

2
. . . W :rstltutﬁcal S [ |
- Appliedinresearch, teaching (courses Ba- and MA- I?c.,“.,u.e N St s RWTI-I SO

o . Magdeburg * Stendal
thesis) and practice
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Software Framework of PROMAIDES Imhschu.e

Magdeburg ® Stendal

Comﬁonents N
« Modular design: hydrodynamic, reliability, Method management

consequences, risk etc. with
- State_Of the art/ SCience approaCheS Database:nteﬂace.grap%g °'dfrt:l‘iferfat:e.exce;:vtu:tnhandhng.
. - . . general geometric tools, project generation tools
— Optimised for flood risk analysis

User interface
QGIS (C++, code available)

MADM-Module
Mathematical
based decision support

. Interface to PostgreSQL (open source) as data || fl_ceal) (@@= | ||
management system (remote or stand-alone) & :
— Usgr friendly | | QG'S
— Failure reduction M= i (e o s

M ParaView

QGIS-plugins

* Interface to QGIS (open source) for model set-
up, visualisation undinterpretation via
database and QGIS-plugins

— User friendly

Direct access without pre- / post procssing

Data management
Interfaces to database PostgreSQL (open source)

Prof. Dr.-Ing. Daniel Bachmann, Roman Schotten EGU NH 1.2 23.05.2022
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Summary &% P iochschute

Decision criteria
Flood dependent (risk reduction) Flood
independent
N Economic E ic Affected | Endangered Cost
Alternati direct persons persons
Method management User interface o o fea] sl [ s i€
. . 1 57.307 1.327 7 0,008 1
Core (C++, Qt, code available) QGIS (C++, code available) 2 115,091 74 21 0,011 427.057
3 3.497 8 3 0,001 40.407
______________ 4 55.692 0 0 0,000 100.000
SYS-Module : g
Data base interface, graphical "intérface, exception handling, . S ) .
155, general geomelric 1ools, project generation tools ™~ B EE > Failure of dike
 MADMModule | e - - Seationt
Mathematical - i esistance
e - » : D a2 me
2

COST-Module
Economical E’, R,;SK'M“"b
cost evaluation isk analysis

Direct access without pre- / post procssing

Data management
Interfaces to database PostgreSQL (open source)

EGU NH 1.2 23.05.2022
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PROMAIDES | [#geelinoue project 2o

S

Protection Measures against %
InuNnAdatin~™ . \
your attention:
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https://www.researchgate.net/project/ProMaIDes-Protection-Measure-against-Inundation-Decision-Support
https://promaides.h2.de/
https://tinyurl.com/promaides77

2
Software Framework of PROMAIDES I’H‘

Magdeburg ® Stendal

% ochschule
Modular structure

PROMAIDES E

Protection Measures against an
Inundation Decision Support EPL

1. Hydraulic modelling — fluvial, pluvial, coastal
2. Reliability analysis of dikes and dunes
, 3. Analysis of consequences

/N 4. Risk calculation

® 5. Cost estimation

Free download and documentation:
matrix

Prof. Dr.-Ing. Daniel Bachmann, Roman Schotten EGU NH 1.2 23.05.2022
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Software Framework of PROMAIDES I’H‘
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Analysis of Consequence with PROMAIDES
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« Data management — e o

Area elevation " 0701_km290_320

v Variated cross section lenghts
River polygon 3 profile_width

* Visualization e ot

Distance between cross sections [m]

R ProbAades - Miceocot Vi Shudio
He fdt Vew Mot Buld Debg Tem ook T

cO| BB M| [k <|e Length of cross sections [m]

il #otsec e Diker + [

« User-friendly model set-up I

“class Fol_sec_Tyoe pike : public Fa Cross section naming

0

V' Delete intersecting cross sections S

] 2t
= “ B | etontt construcron Stationing offset 1000 =
- - - - a9 Fpl_sec_Type (v H
(,3-clicks-to-a-model”) S|
s ~Fpl_Sec_Typa_ika(void); achmann/Documents/2_Forschung
4 I 1poimtar <o the table for stor

static Tables result_table;

arisbles, faulttree) per databsse
t bosl fre_sin, (Salbatabase “ptr_database);

i i fon id, ©
= i t i
d read_section_type_per i i int “lina_counter, const baol fFre_sim);
void read_nachanism_faulttres_perfile(gfile *ifils, int *line_coumtar);
64 /1/Check which mechanisns of the fault-tres are required per file b cartan v )

veld check_mechanisn faulttree perfile(QFile *Ifile, int *line_counter);
/1/Read the waterside gecmetry of the section per file

vold read_uaterside_geometry(QFile 11 *1ine_counter);
///Read the landside geometry of the per file
vold read_landside_geometry(QFile *IfLl “Line_counter);

8 /1/Read the geometrical material zone(s) of the section per file
1 vold read_geo_matzones(QFile *ifile,

/i /Resd the material variable zone(s
vold read_var_matzones(QFile *if1le, int *line_counter);

/1/Read the waterside material varisble zone(s) of the section per fils
veld read_var_waterside matzenes(QFile *Ifile, int *line counter);

 Open Source and freeware

8 7¢#Transfer the section type data to database, e.g. geometry, random variables etfes
void transfer_sectiontypezdatabasa(const int saction_id, Qsqlbatabase *ptr_databafis

8 /#/calculate the fault tree with random distributed varisbles (true} or with devaie
82 int make_faulttree(const bool random_calculationsfalse);
o 7//Check the statistics of the random varishles used in the section type

of the random variables used in the section type ta disp
8 unid st starisrin il

« Community of users/ User
meetings

Prof. Dr.-Ing. Daniel Bachmann, Roman Schotten EGU NH 1.2 23.05.2022
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Some ldeas for extension
— IUse of GPU calculation!
— Infiltration for HYD-module

— Hydrological module
— Coupling of groundwater

Prediction chain

Hydrology
(catchment)

A4

 Applications
— Impact- / risk-based forecasting
— Low flow risk management

Hydrodynamic

<>

Water level /
flow velocity

3

Consequences
(Hinterland)

@
= ,‘
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