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Introduction

e Formation of flood waves in large catchments often is complex

e Superposition of precipitation and snowmelt from different areas

e Understanding of flood formation crucial for the assessment of flood hazard

Spatio-temporal analysis of flood formation in the Rhine basin
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Spatio-temporal analysis

Assessment of catchment dynamics in a sequence of figures:

e Simulated streamflow along the Rhine River (Speyer, Worms, Kaub und Cologne)

Simulated discharge main tributaries (High Rhine, Neckar, Main and Moselle)

Above-average runoff tributaries (runoff above long-term mean 1951-2000)

Quantile extent (fraction grid cells generating runoff above 99% quantile)

Maps with cumulative precipitation, snow cover changes und discharge
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Historic example: Rhine flood January 1995

Streamflow peak at Cologne
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Historic example: Rhine flood January 1995

Streamflow peak at Cologne
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Historic example: Rhine flood January 1995

Streamflow peak at Cologne
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Streamflow peak at Cologne

20.01 21.01 22,01 23.01
. . . 6
a) Streamflow Rhine River b) Streamflow sub-basins c) Above-average runoff [10°m?| d) Q99 extent
| = Cologne | = Main —— sim 8l © snow " Cologne: 44 %
°| = Kaub = Moselle -+~ obs. 2 © rain Kaub: 27 %
| & worms | & Neckar ;V""“S g; Q
{© Speyer 5 High Rhine peyer: 22
§ 8 P~
i3 g
[¢]
b
[ s
& \ 3
IR \
3 \ A = >99%
0301 1301 2301 0202 1202 0301 1301 2301 0202 1202 CHighRhine Moselle  Man  Neckar o <99%
e) Liquid precipitation [mm] f) Snow cover changes [mm] g) Discharge generated [mm] h) Discharge routed  jn(10°m®))
o g Cologne  Moselle
S 5 ol - Warms  Neskar
~ x speyer HighRhine M
2 : 2 g
ol o
° B 3
S : - °
£ » ° = ©
< L 2
3 N e
S 5 0

0
0

4/5



Historic example: Rhine flood January 1995

Streamflow peak at Cologne
20.01 21.01 22,01 23.01 24.01

a) Streamflow Rhine River b) Streamflow sub-basins

= Cologne | = Main —— sim
2| = Kaub = Moselle -+~ obs
| & worms | @ Neckar
{© Speyer o High Rhine
c
3o
£
[e]
<
g o
N

0401 1401 2401 0302 13.02 04701 1401 2401 03.02 13702

e) Liquid precipitation [mm] f) Snow cover changes

o g
g 8
: s
o 5
s g
o
s
]
N :
]

-100

-200

o

[mm] g) Discharge generated

¢) Above-average runoff [10°m?] d) Q99 extent

8 © snow — Cologne: 46 %

2 © rain Kaub: 29 %
Worms: 25 %
Speyer: 25 %

o .

8|

3

8|

= >99%
0 <99%

Neckar

“High Rhine Moselle  Main

{mm] h) Discharge routed  jn(10°m®))
o Cologne  Moselle
- Kaub Main
Worms  Neckar
Speyer HighRhine [l
°
e
o
3
- °
3
°
<
H 3 ©
°

4/5



Historic example: Rhine flood January 1995

Streamflow peak at Cologne
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Historic example: Rhine flood January 1995

Streamflow peak at Cologne
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Historic example: Rhine flood January 1995

Streamflow peak at Cologne
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Historic example: Rhine flood January 1995

Streamflow peak at Cologne
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Historic example: Rhine flood January 1995

Streamflow peak at Cologne
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Summary

Spatio-temporal analysis of 840 historic and projected streamflow peaks

Collection of event-based flood formation information to be used in- and outside the
scientific community to explore the complexity and diversity of flood genesis

e Easy access to all result figures with interactive web viewer:
http://natriskchange.ad.umwelt.uni-potsdam.de:3838/rhine-flood-genesis/

Contact: rottler@uni-potsdam.de

5/5


http://natriskchange.ad.umwelt.uni-potsdam.de:3838/rhine-flood-genesis/
mailto:rottler@uni-potsdam.de

	Introduction
	Flood genesis
	Summary

