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July 2021 events at Altenahr and Erftstadt-Blessem

(source: DW.com)

>200 fatalities, up to € 5.5 Billion in insured losses

For extreme floods, accurate precipitation estimates are crucial

But event hydrographs are generally unavailable!
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July 2021 events at Altenahr and Erftstadt-Blessem

(source: DW.com)

>200 fatalities, up to € 5.5 Billion in insured losses

For extreme floods, accurate precipitation estimates are crucial

Given different precipitation estimates (QPE), what were 

the chances of exceeding the highest measured peakflow?

But event hydrographs are generally unavailable!
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2.1 | Seven catchments

Draining the Eifel range

Median elevation (m) 150 – 580

Area (km2) 140 – 1670

Mean precipitation (mm/yr) 700 – 1070

Aridity index (-) 0.52 – 0.89

Mean discharge (mm/yr) 130 – 760

Humid climate, with oceanic influence

m.saadi@fz-juelich.de



2| Catchments, models and data

Slide 6

2.1 | Seven catchments

Draining the Eifel range

Catchment Historical peakflow (m3/s)

Ahr @ Altenahr 236

Ahr @ Muesch 132

Erft @ Bliesheim 55.8

Erft @ Neubrueck 46.64

Kyll @ Densborn 180

Kyll @ Kordel 218

Rur @ Monschau 109.63

Median elevation (m) 150 – 580

Area (km2) 140 – 1670

Mean precipitation (mm/yr) 700 – 1070

Aridity index (-) 0.52 – 0.89

Mean discharge (mm/yr) 130 – 760

Humid climate, with oceanic influence

Highest measured peakflows
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2.2 | Two hourly models

12 optimal parameters, from historical 
observations
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2.2 | Two hourly models

12 optimal parameters, from historical 
observations

Parameters from landscape 
properties, with 3 Manning’s values
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Runs on local computer Runs on GPUs of the JUWELS HPC system 
(4 nodes x 512 GiB)
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2.3 | Six QPE products for the 14.07.2021

Chen et al. (2021)
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2.3 | Six QPE products for the 14.07.2021

Chen et al. (2021)

Rain gauges

RZH
Horizontal 

reflectivity Zh

RZHKDP
Horizontal reflectivity 

Zh+ Specific differential 
phase KDP

RAVKDP

RAHKDP

RADOLAN GR4H

ParFlowCLM x3

x12

QPE products Hydrological models Peakflow estimations

12 Qpsim(GR4H, Rain gauges)

12 Qpsim(GR4H, RADOLAN)+
3 Qpsim(ParFlowCLM, RADOLAN)

12 Qpsim(GR4H, RZH)+
3 Qpsim(ParFlowCLM, RZH)

12 Qpsim(GR4H, RZHKDP)+
3 Qpsim(ParFlowCLM, RZHKDP)

12 Qpsim(GR4H, RAHKDP)+
3 Qpsim(ParFlowCLM, RAHKDP)

12 Qpsim(GR4H, RAVKDP)+
3 Qpsim(ParFlowCLM, RAVKDP)

Specific attenuation AV

+ Specific differential 
phase KDP

Specific attenuation AH

+ Specific differential 
phase KDP
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2.3 | Six QPE products for the 14.07.2021

Chen et al. (2021)
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RZH
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reflectivity Zh
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Zh+ Specific differential 
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ParFlowCLM x3

x12

QPE products Hydrological models Peakflow estimations

12 Qpsim(GR4H, Rain gauges)

12 Qpsim(GR4H, RADOLAN)+
3 Qpsim(ParFlowCLM, RADOLAN)

12 Qpsim(GR4H, RZH)+
3 Qpsim(ParFlowCLM, RZH)

12 Qpsim(GR4H, RZHKDP)+
3 Qpsim(ParFlowCLM, RZHKDP)

12 Qpsim(GR4H, RAHKDP)+
3 Qpsim(ParFlowCLM, RAHKDP)

12 Qpsim(GR4H, RAVKDP)+
3 Qpsim(ParFlowCLM, RAVKDP)

Count the number of 
times simulations 

exceeded the 
highest observed 
peakflow for each 

QPE
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3.1 | Result 1: Uncertainty in peakflow estimation

High uncertainty in estimated peakflows
A combination of uncertainties from model parameters and input QPE

200 – 1050 m3/s 300 – 1610 m3/s
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Radar-based products underestimated the total 
event precipitation

This was limited thanks to using polarimetric variables

3.2 | Result 2: Chances of having a record-breaking peakflow
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The effect of the QPE on the (simulated) 
severity of the event varied among catchments

1. Very high chances no matter what QPE product is used
2. Very low chances for the Rur @ Monschau
3. High dependency on QPE for the remaining catchments

Radar-based products underestimated the total 
event precipitation

This was limited thanks to using polarimetric variables

3.2 | Result 2: Chances of having a record-breaking peakflow
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Thank you for your attention!

Questions?
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