_~7 ’. ‘ % ’/ '//

o

'l’ f >// A/ \

~am 05 Presentatic <= HYDROEUROPE

Newcastle b-ty Setice  UNIVERSITE -

UNIVERSITAT POLITECNICA VRIJE
DE CATALUNYA UNIVERSITEIT
E ra Sl | | u S + BARCELONATECH BRUSSEL Umver81ty Cottbus - Senftenberg COTE D'AZU R -




.«_ Catchment Ahr - Team 05 Presentation

Climate Change Impact Assessment
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Work plan

Online Phase Week 1 Week 2

Climate Change scenarios
GIS preprocessing Design storm generation
Hydrographs analysis
Data analysis Rainfall distribution

analysis 2D Hydrodynamic

Precipitation time series '
modelling

analysis Temporal distribution

Hydrological modelling analysis

Water Depth maps

Activities and action for
flash flood prevention

Sensitivity analysis Critical assets analysis
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Climate Change Scenarios

e KOSTRA-DWD Report: up to Intensity Duration | Return Period
20% increase in precipitation 2% 6h
Intensity 5%

* Base scenario: 24h 10%

* Rating Curve: 400 m3/s->6m 20%
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Hydrologic Modelling - Base Scenario

Comparison between baseline scenarios for diferent retur periods

600 -
Baseline scenarioforT=10y
500 -
Total discharge volume Discharge peak —Baseline scenario for T=20y
Scenario 400 -
)
V total (m3) | Increment (%) | Q max (m3/s) | Increment (%) §
— 300 H
3
o
T=10y 1,35E+07 - 235,4 . = 500 -
T=20y 1,81E+07 34,7 312,1 32,6 100 -
0 1 I 1 I 1
0 5 5 60 65 70
Time (h)
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Hydrologic Modelling - Increased Intensity

Discharge hydrograph for different storm intensities (T = 20y)
500 1
450
i o Total discharge volume Discharge peak
Scenario
350 1 Vtotal (m®) | Increment (%) | Q max (m3/s) | Increment (%)
= 300 A :
) | baseline 1,81E+07 - 312,1 -
£
T 20
2 i 4 | baseline + 2% 1,89E+07 4,0 324,2 3,9
150 + | baseline + 5% 2,00E+07 10,3 343,2 10,0
100 -
| baseline + 10% 2,20E+07 21,5 376,8 20,7
50 -
4 <L OO @ e I baseline + 20% 2,66E+07 46,3 451,3 44,6
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90 95
Time (h)
| baseline  ===| baseline + 2% | baseline + 5% | baseline + 10%  ===| baseline + 20%
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Hydrologic Modelling - Decreased Duration

Discharge hydrograph for different storm durations (T = 20y)
400 -

350 A

300 A

Scenario Q max (m3/s) | Peak Time (h)

250 A

200 A

D=12h 360,8 18,25 150 -

100 A

Flow (m3/s)

50 A

0

1 1 T T T T T 1 T 1 T |l 1 T T T T 1
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
Time (h)
=) = 6 @D =12h =D =24h
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Hydrologic Modelling - Increased Intensity and Decreased Duration

600 -

500 A

400 -

300 -

200 ~

100 -

Discharge hydrograph for different storm scenarios (T = 10y)

——Baseline | & D = 24h

—Baseline | +20% & D=6 h

40 45 50 55 60 65
Time (h)
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Flow (m3/s)
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Discharge hydrograph for different storm scenarios (T = 20y)

——Baseline | & D = 24h

—Baseline | +20% & D=6 h
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2D Hydrodynamic Model
e Study Area

Hydrology

LEGEND

[ Study Area
River
71 Modelling area
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2D Hydrodynamic Model A

Downstream (height)

* Model set up J\x/// \.\(7)'

B
4;3 43 A

444 43
39543

34643 j\\\
20743

24843

19343 Upstream (Flow)
15043

10143

5243 \/

The characteristics of the mesh are Assumption : Steady state
shown below. e Mean flow =8 m¥s;
° 25 m for the minor bed; maximum speed = 1.5 m3/s;
° 50 m for the floodplain; e \Waterlevelat 1 m;
° 150 m for the rest of the study e Coefficient of friction 40.
area.
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Cross section

2D Hydrodynamic Model :
* Model results and limitations

River bed
“

Cross section

River bed
4

Box

£2% 0 2,5 5km /]

¥ neer ]

Longitudinal profile of the watercourse

Valeur inférieure  Valeur supérieure 250

0.05 Upstream

200

-
@
S

e Resolution problem

~
o

Elevation (m)
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(=]
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e Elevation problem
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Water Level Maps

Altenahr Gauge

Reference water depths

Discharge from hydrological model and corresponding water levels from
rating curve at Altenahr gauge

Scenario AlienaliE
Q Im3/sl Water Depth [m]
Baseline_20Y_RP_D24H 312 470

Reference water levels at Altenahr gauge station from the study report (2023)
(Reference: Water Management Administration of Rhineland-Palatinate)

Altenahr

Scenario Approximation

Baseline_20Y_RP_D24H 299 4.49
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Water Level M ol ps Discharge from hydrological model and corresponding water levels from
rating curve at Altenahr gauge
. 2 Altenahr
. Rating Curve at Altenahr Scenario Qim¥s1 | Water Depth [mi
6 P Baseline_20Y_RP_D24H
€5
L /
% % //
O /
s 3
- / Scenario approximation with the study report (2023)
= 2 / (Reference: Water Management Administration of Rhineland-Palatinate)
: e Altenahr
; / Scenario Approximation Qm¥/s] IWater Deoth m
0 50 100 150 200 250 300 350 400 450 Baseline 20Y RP D24H | 200 | 449
Discharge [m3/s]
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Base Water Level Map
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Increased Intensity Short Duration and Increased Intensity
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5600680 5600770
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5600500
5600500
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Critical assets mapping

Issues in the Ahr catchment (zone of mterest)

Legend

[ Ahr catchment

¢ City

© o Altenahr

Bad Neuenahr-Ahrweiler
 Issue

<« Pollution, fire

Craft [42]
Industrial_building [4]
Wastewater plant [17]
Dump site [1]

Mineral extraction site [5]

Establishment open to the public
o Shop [380]
o Offices [50]
¢ School [35]
Other
" Bridge [29]
* + Railway [2]
Highway (trunk) [2]
Highway (primary) [1]
Highway (secondary) [4]
Roads [20]
4 Hospital [1]
& Dam [1]

\10 k £ —— Hydrological network
~ OSM Standard

+ o+ o+
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Hazard in the Ahr catchment (zone of interest).

or iy /J : .‘Q M\'A Legend
{ B / \“‘J % ‘ [ Ahr catchment
v (5 City
/) o Altenahr

-~ o Bad Neuenahr-Ahrweiler
—— Hydrological network
Flash flood map

- Overflooded area HQ extrem

OSM Standard

berfluchtungsgebiet : flooded area
berfluchtungsgefahrdetes Gebiet : area
risk of flooding

Bad Neuenahr;AhfeiIe

A
T
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Agricultural land cover in the Ahr catchment (zone of interest).
¥ et i = | ]

SN

““% Bad Neuenahr-Ahrweilere,
N, S o
Altenahr.

Risks in the Ahr catchment (zone of interest). XS

"\;Q

0 5 10km
Legend $ L o S—
[ Anr catchment 4 Legend
City [ Abr catchment
o Altenahr City
Bad Neuenahr-Ahrweiler o Altenahr
Risk ' Bad Neuenahr-Ahrweiler

— Hydrological network
CORINE Land Cover (2018) [649]
211 - Non-irrigated arable land [84]
I 221 - Vineyards [7]
222 - Fruit trees and berry plantations [2]
231 - Pastures [85]
242 - Complex cultivation patterns [7]

OSM Standard

® Hospital (risk)

©  School (risk)

Office (risk)

Shop (risk)

Craft building (risk)
Wastewater plant (risk)
Bridge (risk)

—— Hydrological network
OSM Standard
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Solution/Risk Management Options

* Vulnerable areas based on the critical assets analysis

 Some solutions are not effective (retention basins, flood control
basins)

* Renaturing watercourses
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v Reception and assembly center in the Ahr catchment (zone of interest).

A

Solution for security

e Communication

,,,,,,,, T ar

\ ‘; i ) . i ‘. i
M aest Heimersheim |
\ "\A | Legend
. ' . [ Ahr catchment

Reception and assembly center
e Existing

L] -
* Reception centers e
xwalpor}helm , Population (inhabitant)
: 500 - 1000
1000 - 5000
(") 5000 - 10000
) 10000 - 15000
=) Population flow
—— Hydrological network

5 km
] OSM Standard
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Conclusions

* Climate change effects are impactful and cannot be neglected.
* Hydrological model is simple and carries uncertainties.

* Data availability =» limitation

 Model is suitable for preliminary analysis.
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Thanks for listening!

Any questions?
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