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Work plan

Online Phase Week 1 Week 2

GIS preprocessing

Data analysis

Precipitation time series 
analysis

Hydrological modelling

Sensitivity analysis

Design storm generation

Rainfall distribution 
analysis

Temporal distribution 
analysis

Critical assets analysis

Climate Change scenarios

Hydrographs analysis

2D Hydrodynamic 
modelling

Water Depth maps

Activities and action for 
flash flood prevention
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Climate Change Scenarios 

• KOSTRA-DWD Report: up to 
20% increase in precipitation 
intensity

• Base scenario: 24h 

• Rating Curve: 400 m³/s -> 6 m

Intensity Duration Return Period

2% 6h 10y

5% 12h 20y

10% 24h -

20% - -
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Hydrologic Modelling - Base Scenario

Scenario

Total discharge volume Discharge peak

V total (m3) Increment (%) Q max (m3/s) Increment (%)

T = 10 y 1,35E+07 - 235,4 -

T = 20 y 1,81E+07 34,7 312,1 32,6
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Hydrologic Modelling - Increased Intensity 

Scenario
Total discharge volume Discharge peak

V total (m3) Increment (%) Q max (m3/s) Increment (%)

I baseline 1,81E+07 - 312,1 -

I baseline + 2% 1,89E+07 4,0 324,2 3,9

I baseline + 5% 2,00E+07 10,3 343,2 10,0

I baseline + 10% 2,20E+07 21,5 376,8 20,7

I baseline + 20% 2,66E+07 46,3 451,3 44,6
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Hydrologic Modelling - Decreased Duration 

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

D = 6h 375,6 15

D = 12h 360,8 18,25

D = 24h 312,1 26
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Hydrologic Modelling - Increased Intensity and Decreased Duration
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2D Hydrodynamic Model

• Study Area
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2D Hydrodynamic Model

• Model set up

The characteristics of the mesh are 
shown below.

●   25 m for the minor bed;
●   50 m for the floodplain;
●   150 m for the rest of the study 

area.

Assumption : Steady state
● Mean flow  = 8 m3/s; 

maximum speed = 1.5 m3/s;
● Water level at 1 m;
● Coefficient of friction 40.
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2D Hydrodynamic Model : 

• Model results and limitations

● Resolution problem 

● Elevation problem 
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Water Level Maps

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

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

Reference water depthsAltenahr Gauge
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Water Level Maps Discharge from hydrological model and corresponding water levels from 
rating curve at Altenahr gauge

Scenario approximation with the study report (2023)  
(Reference: Water Management Administration of Rhineland-Palatinate)
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Base Water Level Map
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Increased Intensity Short Duration and  Increased Intensity
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Critical assets mapping
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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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Solution for security

• Communication

• Reception centers
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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?


