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= Aim of the KAHR project:

"Gain of knowledge in flood research by scientific processing of the flood event in July 2021 with
interdisciplinary and transregional networking.”

= Concrete aims of the IWW @ o '. Kuma
0 @ ' ANPASSUNG

AP 1: Evaluation of flood protection measures . ol -
Resilience g M = B REesiLENZ

Tasks:
=  Setup of hydro-numerical models for Inde River and Vicht River (NRW) AP 1.1
= Verification of the nature similarity of the models AP 1.2
= Modeling of the runoff event
— Simulation of the July flood 2021 AP 1.2
— Evaluation of the effectiveness of flood protection measures in focus
regions
— Review of identified flood protection measures AP 1.3
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2D hydraulic modeling

= Use of HYDRO_AS-2D (Hydrotec)

= Flussschlauchgenerator

— Generating the river mesh from cross-section data
= LASER _AS-2D

— Mesh creation of the surrounding area

= HYDRO_AS-2D
— 2D simulation of flowing waters with the finite volume method

(Hydrotec 2022)

= |nput Data:

= Digital elevation model

= Cross sections from terrestrial survey with river bed £

= Waters stationing map E3 NRW W i 7ir.

= ALKIS Data (Official Real Estate Cadastre Information System) Lo S
— Element edges such as building outlines and street lines I K
— Land use (kg; value)

= Runoff Data (hydrological data)

(own illustration 2022)
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2D hydraulic modeling of the Inde and Vicht

= Work status:
= Setup of two models each
— Comparison before the 2021 flood event and afterwards
= Models of the Inde River and Vicht River are in progress

— Main focus first on the “new” Vicht River model

= (Calculation runs

Input Data Vicht River

old new old new
DEM 2016 2022 2016 -
Cross sections 1986 — 2012 2022 2017 -
ALKIS Data 01.04.2022 01.04.2022 01.04.2022 01.04.2022
Waters stationing map  30.11.2019 30.11.2019 30.11.2019 30.11.2019 (ownlustration 2022)
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2D hydraulic modeling of the Vicht River v Vi

= Work status

= River axis taken from the waters stationing map
= DEM1 2022 pre-processed

= Building outlines pre-processed

: . . : Sl SRR . & i
= first iteration steps with LASER_AS-2D , VP i NB P | ﬂ‘m:‘ ;

— thinning of the nodes by approximately 95% P 3 :“i;'gl:.‘"‘h/’

= Element edges taken from ALKIS data Wi i
i) MDA

il

. . el
— streets and railroad lines

(zz0z uonensnij umo)
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2D hydraulic modeling of the Vicht River V'V RWTH

= Work status

= —

i Nodestring E

= Design of the river mesh

— 23 river kilometers

— 67 bridges and a few culverts

(zz0z uonensnij umo)

- — river walls and other buildings
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Hindcast of Flash Flooding at Vicht Catchment A\
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= Modeling challenges: ‘ﬁ". ‘

» Flooding interactions of surface and a N ""
49 bl S W .
streams h = 4

P
. . " - A A,
» Influence of soil moisture conditions * )\ e R “' R -
. Y \\? i ol .
» Influence of bridges Sl M P
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Minimum: 0,0 Mittelwert: 22,3
Maximum: 197,2 Léange [°O] Std. Abweichung: 26,8

= Experiment: flash flood modeling
combining fluvial and pluvial processes
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(JUNGHANEL ET AL., 2021)

Preliminary results of experiments
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Experiments of Modeling Flash Flooding A4 R

% Gewasser
Initial Water level _ = Vichtbach

Nebengewésser

2D fluvial s B | O Pegel

©  Mindungspunkte

DGM (Rasterweite 1m)

Discharchge main river 499 m

178 m

Initial water level

2D fluvial and JYEL Discharge main river

: ;_t(_j'gulartshuett -

Problem: Data of only one
water gauge

300 500 m
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100 m

2D fluvial + pluvial
+ infiltration

DGM (Rasterweite 1m)
499 m

167 m

Wasserstande Gewadsser
[C1005-050m B 200-4,00m Vichtbach
—1050-1,00m M 4,00-6,00m Nebengewasser

B 1,00-2,00m BB >6,00m )
Gebaudepolygone

DGM Wasserstande Differenzen
(Rasterweite 1m) 3 0,05-0,50m 3 -0,25 bis -0,10 m
302 m 1 0,50-1,00m [ -0,10 bis-0,05 m

B 1,00-2,00m [ -0,05 bis-0,01 m
B 2,00-400m M -0,01bis0,01m
B 4,00-600m [ 0,01bis0,05m
. >6,00m I 0,05 bis 0,10 m
Sq44m 3 0,10 bis 0,25 m

Gebaudepolygone
|

Gewasser

= Vfichtbach

— Nebengewasser
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Preliminary Results: Validation at Single Point N

Estimated flood level

Flood simulation results

Overestimation

from flood marks

Uberflutungsspuren im Umfeld der Pfeilerbriicke

Pfeilerbriicke .
im Ortsteil
Vicht

Aufnahme: 19.07.2021

Einstauh&he (Stand 19.07.21)
=P Flielrichtung der Vicht

Single Fluvial Model Fluvial + Pluvial Model

(HOFMANN, 2021)

17.10.2022



A/ | RINTH
Preliminary Results: Validation using Satellite Data %, ¥ ‘ R

Copernicus Satellitenaufnahme vom 18.07.2021
Hydrologische Informationen £ NS X /%

Uberflutete Flache
Uberflutungsspuren
[ See
— Gewdsser

Transport

Stralle, zerstort

Stralle, beschédigt

StralRe, wahrscheinlich beschéadigt
HauptstralRe,

kein sichtbarer Schaden
Nebenstralte,

kein sichtbarer Schaden

lokale Strale,

kein sichtbarer Schaden
Feldweg, kein sichtbarer Schaden
Fernverkehrs Bahnstrecke,

kein sichtbarer Schaden

b

(angelehnt an CoPERNICUS EMS, 2021)

Gebédude
B zerstort 0—5";-1100"' A
@ beschadigt
O wahrscheinlich beschadigt Wasserstande Ausschnitt der Gebaude-
CJ005-050m M 2,00-400m Satellitenaufnhame polygone
2 0,50-1,00m MW 4,00-6,00m —

[ 1,00-200 m HH >6,00m
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Influence of Infiltration Capacity
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Small differences
between simulation
results

> 50% of the area
infiltration rate of
<1 mm/h
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