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Mass movements
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Extreme waves

Tidal changes

Sea level rise

Storm stide
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Wadden Sea
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….similar challenges

….better together



WINDTHROW
FEDERAL HIGHWAYS

FEDERAL RAILWAYS
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Tree is a 

potential danger

as soon as tree

heigt exceeds

the distance to

infrastructure
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Wind
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3 0 - y r  r u n n i n g m e a n 9 8 .  

p e r c e n t i l e d a i l y w i n d s p e e d ( m / s )

Kontrolllauf 

RCP 2.6

RCP 4.5

RCP 8.5

Beobachtungen

aktueller Mittelwert (1971 – 2000)
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DWD (2020)
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Topography

Vegetation

Meteorology

Soil

Exposure
Hillslope

Height

Species

Vitality

Stand of trees

Windspeed

Precipitation Drought

Type

Humidity
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23-25% 
o f t h e F e d e r a l R a i l w a y s a n d

H i g h w a y s c r o s s t r e e - c o v e r e d a r e a s

Exposure

Bott et al. (2020)
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Hänsel et al. (2020)

Sensitivity: 
Electrification of rails

Bott et al. (2020)

Criticality
Number of trains (e.g. 

passenger transport)



Adaptation
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Vegetation 

Management
G I S  To o l  t o i d e n t i f y v u l n e r a b l e  t r e e s
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Frick et al. (2021)
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FLOODING
THE RHINE
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Air Temperature

2071-2100 RCP 8.5

G e r m a n y

T M i n <  0 ° C

W I N T E R  D J F  R H I N E

T M a x <  0 ° C
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+3.5°-4.5°C
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Nilson et al. (2020) | Brienen et al. (2020) 

RCP2.6 2030-2061
RCP2.6 2071-2100

RCP8.5 2030-2061

RCP8.5 2071-2100



W I N T E R  D J F  R H I N E
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Precipitation

2071-2100 RCP 8.5

M e a n W i n t e r  

P r e c i p i t a t i o n %

N u m b e r o f d a y s w i t h

h e a v y  p r e c i p i t a t i o n i n  

w i n t e r ( > 2 0  m m )

+5-30%
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Nilson et al. (2020) | Brienen et al. (2020) 
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Projected changes

in the mean runoff

W I N T E R
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Rauthe et al. (2020) 
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HSW-Projections

A b o v e  t h i s l e v e l t h e

R h i n e  i s c l o s e d f o r

s h i p p i n g
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Rauthe et al. (2020) 
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1.100 km 

2%

High water

HQ100

5 1 . 1 5 0 k m
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Rauthe et al. (2020) 
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480 km 

1%

High water

HQ100

3 4 . 1 4 0  k m
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Rauthe et al. (2020) 
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Changes in HQ100
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Rauthe et al. (2020) 
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Information & 

Services

Regulations

and standards

Construction Management

Norpoth et al. (2020) © Nilson
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Traffic 

Management | 

Stress test

21 Days of

High Water

Closure

Road: B9

Rail: 2630

River Rhine 

M o d e l l i n g  o f t r a f f i c r e l o c a t i o n s

71.300 

T/d

62.900 

T/d

Re-locations (Increase in 

distance and travelling

time)

Re-locations (Increase in 

distance and travelling time)

2.985 

T/d

134.200 

T/d

Hänsel et al. (2020) 
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