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4.1	  River	  interven,ons	  

Water	  &	  Climate	  





Upper	  course	  



Middle	  course	  



Lower	  course	  



Upper	  course	  

•  Energy	  generaAon	  
•  Water	  supply	  
•  NavigaAon	  
•  Safety	  
•  Ecological	  and	  societal	  funcAons	  



Anima,on	  Bad	  Säckingen-‐	  RheinkraBwerk	  



Middle	  course	  

	  
•  Energy	  generaAon	  
•  Water	  supply	  
•  NavigaAon	  
•  Safety	  
•  Ecological	  and	  societal	  funcAons	  



Anima,on	  hydropower	  dam	  

Driel	  Weir	  in	  the	  Rhine	  (source:	  Hanselpedia	  )	  



Anima,on	  Lock	  



	  
•  Energy	  generaAon	  
•  Water	  supply	  
•  NavigaAon	  
•  Safety	  
•  Ecological	  and	  societal	  funcAons	  

Lower	  course	  



	  
	  
	  
•  Flood	  hazards	  
•  Presence	  and	  performance	  of	  flood	  defences	  
•  Consequences	  in	  case	  of	  flooding	  

Evaluate	  risk	  of	  flooding	  



Reten,on	  capacity	  

River	  
discharge	  

(m3/s)	  

Time	  
(days)	  

RetenAon	  capacity	  required	  to	  
“peakshave	  “	  the	  hydrograph	  



Room	  for	  the	  river	  (Flood	  Safety)	  



Flood	  defences	   Dike ring 14: South Holland 

(source: HR 2006) 



Thank	  you	  for	  your	  aKen,on!	  



Delta	  /	  estuary	  area	  



Upper	  catchment	  area	  
In
te
rv
en

Ao
n	  

Ty
pi
ca
l	  l
oc
aA

on
	  

En
er
gy
	  g
en

er
aA

on
	  

W
at
er
	  su

pp
ly
	  

N
av
ig
aA

on
	  

Fl
oo

d	  
sa
fe
ty
	  

Ec
ol
og
y	  

Ex
am

pl
e	  

Hydro-‐power	  dam	   River:	  	  upper	  catchment	  area	   X	   X	   Säckingen	  Hydropower	  plant	  



Middle	  catchment	  area	  
In
te
rv
en

Ao
n	  

Ty
pi
ca
l	  l
oc
aA

on
	  

En
er
gy
	  g
en

er
aA

on
	  

W
at
er
	  su

pp
ly
	  

N
av
ig
aA

on
	  

Fl
oo

d	  
sa
fe
ty
	  

Ec
ol
og
y	  

Ex
am

pl
e	  

Weirs	   River:	  
	  middle	  catchment	  area	  
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Driel	  

Sluices	  /	  
locks	  

River	  /	  Delta	  &	  estuary	  
Middle	  /	  lower	  catchment	  
area	  

	  
X	  
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Lock	  Gambsheim	  	  

Groynes	   River:	  
	  middle	  catchment	  area	  

	  
X	  

All	  along	  the	  river	  Rhine,	  example	  in	  
TrechAngshausen/Wessel	  



Lower	  catchment	  area	  
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River	  dikes	   River:	  Middle	  /	  lower	  
catchment	  area	  
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Rivierenland,	  Netherlands	  

Room	  for	  
the	  river	  

River:	  Middle	  /	  lower	  
catchment	  area	  

	  
	  

	  
X	  

	  
X	  

Project	  Noordwaard	  in	  the	  Netherlands	  	  


