
=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
9Q")!%#*%$#)*"BC8/69D5 $U"=43F%"f4%jT+E%"J-4/'45"B'(0-4;"

BC8/69D59Q")!%#*%$#)*" $U"

=43F%"f4%jT+E%"J-4/'45"B'(0-4;"

!%6$8%$a,-1,%/9,1(1,9(3<"#=688,/(
k.:0(-4<+E"5-6"B38/I'66-468/<9@-6"5<48/"K+.'66<+E""
5-4"79'<69<F-+69-<-4<+Eb"

LI-(9-6"]-E(3+';-6"f(6?<66(3+6F34<0"l,C6<+E6'+6D9@-"FG4"2-4H-66-49-+"B38/I'66-468/<9@m"
BC8/69D59Q")!%"A<+("$#)*"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" $X"

k.:0(-4<+E"5-4"B38/I'66-468/<9@-6"5<48/"
K+.'66<+E"5-4"79'<69<F-+69-<-4<+Eb"

"
•! a(-"6(+5"5(-"KHe<662-4/D;9+(66-"

'+"-(+-4"79'<69<F-"H-("
B38/I'66-4b"

•! a-;8/-4"]G8?/';9-4'<0"69-/9"(+"
5-+"79'<69<F-+"@<4"V-4FGE<+Eb"

•! a-;8/-"]'+5H-5(+E<+E-+"6(+5"
H-(0"_-94(-H"@<"H-'8/9-+b"

_(;5n<-;;-1"_Na"o)Q"Wp"<+5"N<4383.9-4"o$p"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" W#"

KHe<662-4/D;9+(66-"'0"a-/4""

_(;5n<-;;-1"_Na"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" W)"

KHe<662-4/D;9+(66-"'0"a-/4"

f'00"

a-/4"

79'<@(-;"

Z+9-4I'66-469'+5"

q(-54(EI'66-4"
a-/4-"E-68/;366-+"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" W$"

KHe<662-4/D;9+(66-"'0"a-/4"

f'00"

a-/4"

Z+9-4I'66-469'+5"

79'<@(-;"

q(-54(EI'66-4"
a-/4-"E-Cc+-9"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" WW"

f'00"

a-/4"

Z+9-4I'66-469'+5"
79'<@(-;"

KHe<662-4/D;9+(66-"'0"a-/4"

B38/I'66-4"
a-/4-"E-Cc+-9"

)%! f-4"a'66-46.(-E-;"3H-4/';H"<+5"<+9-4/';H"
230"E-Cc+-9-+"a-/4"-4E(H9"6(8/"+'9G4;(8/-4"
a-(6-"'<6"5-4"KHe<660-+E-%""
oq(-54(EI'66-4"H(6"B38/I'66-4p"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" W!"

KHe<662-4/D;9+(66-"'0"a-/4"

f'00"

a-/4"

Z+9-4I'66-469'+5"
79'<@(-;"

9/-34-:68/-4""
]G8?/';9-4'<0"

B38/I'66-4"
a-/4-"E-Cc+-9"

$%! f<48/"79-<-4<+E"5-4"a-/4-"?'++"5-4"
]G8?/';9-4'<0"@I(68/-+"+'9G4;(8/-0"
a'66-46.(-E-;"<+5"79'<@(-;"E-+<9@9"I-45-+%"
"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" WP"

KHe<662-4/D;9+(66-"'0"r4'`I-4?"

f'00"
79'<@(-;"

Z+9-4I'66-469'+5"

^';;/C/-"

f<48/e<66"

,-(69<+E"s"^';;/C/-"h"f<48/e<66""q(-54(EI'66-4"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" W*"

f'00"
79'<@(-;"

Z+9-4I'66-469'+5"

^';;/C/-"

f<48/e<66"

KHe<662-4/D;9+(66-"'0"r4'`I-4?"

,-(69<+E"s"^';;/C/-"h"f<48/e<66"
f<48/e<66"0'h(0';"45%"$##"0tu6""

B38/I'66-4"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" WR"

79430-4@-<E<+E"H-("B38/I'66-4"

f'9-+n<-;;-1"_Na"

;$/"#2$88/,.$&9,/$-'(=,',-((
E/,91&,$'1,/'$-'(



79430-4@-<E<+E"H-("B38/I'66-4"

=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" WU"

79430-4@-<E<+E"H-("B38/I'66-4"

f'9-+n<-;;-"<+5"_(;5-41"_Na"

;$/"#2$88/,.$&9,/$-'(=,',-((
E/,91&,$'1,/'$-'(W%! f(-"79430-4@-<E<+E"6.(-;9"H-("B38/I'66-4"

?-(+-"]3;;-"
B'<.9'6.-?91"794302-4634E<+E"@<4"79-<-4<+E"
5-4"a-/4'+;'E-"'<F4-8/9"-4/';9-+"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" WX"

q(-54(EI'66-4"
a-/4-"E-Cc+-9"

a-;8/-4"]G8?/';9-4'<0"69-/9"(+"5-+"
79'<4D<0-+"@<4"V-4FGE<+Eb"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" !#"

B38/I'66-4"
a-/4-"E-Cc+-9"

a-;8/-4"]G8?/';9-4'<0"69-/9"(+"5-+"
79'<4D<0-+"@<4"V-4FGE<+Eb"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" !)"

-h94-0-6"B38/I'66-4"
a-/4-"E-Cc+-9"

a-;8/-4"]G8?/';9-4'<0"69-/9"(+"5-+"
79'<4D<0-+"@<4"V-4FGE<+Eb"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" !$"

q(-54(EI'66-4"
a-/4-"E-68/;366-+"

a-;8/-4"]G8?/';9-4'<0"69-/9"(+"5-+"
79'<4D<0-+"@<4"V-4FGE<+Eb"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" !W"

B38/I'66-4"
a-/4-"E-68/;366-+"

a-;8/-4"]G8?/';9-4'<0"69-/9"(+"5-+"
79'<4D<0-+"@<4"V-4FGE<+Eb"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" !!"

-h94-0-6"B38/I'66-4"
a-/4-"E-68/;366-+"

a-;8/-4"]G8?/';9-4'<0"69-/9"(+"5-+"
79'<4D<0-+"@<4"V-4FGE<+Eb"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" !P"

B38/I'66-4"
a-/4-"E-Cc+-9"

a-;8/-4"]G8?/';9-4'<0"69-/9"(+"5-+"
79'<4D<0-+"@<4"V-4FGE<+Eb"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" !*"

a-;8/-4"]G8?/';9-4'<0"69-/9"(+"5-+"
79'<4D<0-+"@<4"V-4FGE<+Eb"

B38/I'66-4"
a-/4-"E-69-<-49"

9/-34-:68/-4"]G8?/';9-4'<0"

!%! f-4"'?:2(-4H'4-"]G8?/';9-4'<0"(69"4-;':2"?;-(+"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" !R"

a-;8/-4"]G8?/';9-4'<0"69-/9"(+"5-+"
79'<4D<0-+"@<4"V-4FGE<+Eb"

-h94-0-6"B38/I'66-4"
a-/4-"E-69-<-49"

9/-34-:68/-4"]G8?/';9-4'<0"

!%! f-4"'?:2(-4H'4-"]G8?/';9-4'<0"(69"4-;':2"?;-(+"

P%! f-4"]G8?/';9-4'<0"(69"<063"?;-(+-4Q">-"E4C\-4"
5'6"B38/I'66-4-4-(E+(6"(69"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" !U"

L<6D9@;(8/-"]'+5H-5(+E<+E-+"FG4"5-+"_-94(-H"

"
"
"
"
"
N+9+'/0-+"FG4"a'66-42-4634E<+E-+"<+5""
rG/;I'66-4-+9+'/0-+"'<F4-8/9"-4/';9-+1"
f-4"a'66-46.(-E-;"5'4F"+(8/9":-F-4"'HE-6-+?9"I-45-+Q""
';6"5(-"-+96.4-8/-+5-+"N(+;'<vC/-+"

_(;5n<-;;-1"_Na"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" !X"

L<6D9@;(8/-"]'+5H-5(+E<+E-+"FG4"5-+"_-94(-H"

KH6-+?E-68/I(+5(E?-(9"I(45"H-E4-+@9"5<48/1""
•! _C68/<+E669'H(;(9D9"(0"79'<4'<0""

-4@-<E9-"lV34'Hja-;;-m"(0"Z+9-4;'<F"•!
_(;5n<-;;-1"_Na"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" P#"

a-;8/-+"N(+e<66"/'H-+"7-5(0-+9-"(+"5-+"
79'<4D<0-+b"

B38/I'66-4"
a-/4-"E-Cc+-9"

9/-34-:68/-4"]G8?/';9-4'<0"

7-5(0-+9-"'0"J4<+5"

*%! 7-5(0-+9-"'0"J4<+5"5-4"79'<6--+"/'H-+"
?-(+-"K<6I(4?<+E-+"'<F"5-+"B38/I'66-4j
]G8?/';9-4'<0"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" P)"

a-;8/-+"N(+e<66"/'H-+"7-5(0-+9-"(+"5-+"
79'<4D<0-+b"

B38/I'66-4"
a-/4-"E-Cc+-9"

9/-34-:68/-4"]G8?/';9-4'<0"

f'00"
7-5(0-+9-""
(0"ZF-4H-4-(8/"(0"ZF-4H-4-(8/"

_(;5n<-;;-1"_Na"

R%! 7-5(0-+9-"(0"ZF-4H-4-(8/"?C++9-+"
K<6I(4?<+E-+"'<F"5-+"B38/I'66-4j
]G8?/';9-4'<0"/'H-+"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" P$"

]D<0<+E"23+"V-4;'+5<+E-+"

kO<*<'98"#,/(S,/%(.,/()*6"#=688,/&<-,-(
_-4-(8/-"FG4"5(-"N+9I(8?;<+E"23+"
J-ID66-4694<?9<4-+1"L(-;-"<+5"
&CE;(8/?-(9-+"2-468/(-5-+-4"T+9-4-66-+"
'HE;-(8/-+Q"I-++"5(-6-"_-4-(8/-"'<8/"FG4"
5-+"B38/I'66-468/<9@"4-;-2'+9"I-45-+%"

_(;5n<-;;-1"_Na"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" PW"

k.:0(-4<+E"5-6"B38/I'66-468/<9@-6"5<48/"
K+.'66<+E"5-4"79'<69<F-+69-<-4<+Eb"

_(;5n<-;;-1"N<4383.9-4"



=43F%"f4%jT+E%"J-4/'45"B'(0-4;"
BC8/69D59Q")!%#*%$#)*" P!"

)%!

$%!

W%!

!%!

P%!

*%!

R%!

k.:0(-4<+E"5-6"B38/I'66-468/<9@-6"5<48/"
K+.'66<+E"5-4"79'<69<F-+69-<-4<+Eb"

_(;5n<-;;-1"N<4383.9-4"

79'<69<F-+"?C++-+"FG4"5(-"I(4?6'0-"]-5<@(-4<+E"23+"B38/I'66-4'HeG66-+"+<4"
-(+-+"6-/4"?;-(+-+"_-(94'E";-(69-+%"
a(-"E43\"H@I%"?;-(+"5(-6-4"E-+'<"(69"o(0"B(+H;(8?"'<F"-(+-"0CE;(8/-"]-5<@(-4<+E"
23+"'+5-4-+"&'\+'/0-+p"0<66"(0"I-(9-4-+"=;'+<+E6.43@-66"-40(O-;9"I-45-+%"
A-"E4C\-4"5'6"B38/I'66-4-4-(E+(6"(69Q"<063"?;-(+-4"(69"5'6"B38/I'66-4j
]G8?/';9-23;<0-+"'+"79'<69<F-+%"
f<48/"5(-"79430-4@-<E<+E"E(H9"-6"?-(+-"N(+68/4D+?<+E-+"FG4"5-+"
B38/I'66-44G8?/';9""
f(-"&CE;(8/?-(9-+Q"5<48/"V34'H6-+?<+E-+"234"B38/I'66-4-4-(E+(66-+"
]G8?/';9-4D<0-"F4-("@<"H-?300-+Q"6(+5"5<48/"2-468/(-5-+-"]'+5H-5(+E<+E-+"
-(+E-68/4D+?9"o@%"_%"d4(+?I'66-4j"<%"rG/;I'66-4-+9+'/0-+Q"lV34'Hja-;;-mp%"
kH"5(-"5<48/"V34'H6-+?<+E"E-I3++-+-+"]G8?/';9-4D<0-"5<48/"V-4;'+5<+E-+"(0"
ZF-4H-4-(8/"0'\E-H;(8/"4-5<@(-49"I-45-+Q"(69"+38/"@<".4GF-+%"
73;;9-"6(8/"-(+-"]D<0<+E"23+"V-4;'+5<+E-+"(0"ZF-4H-4-(8/"';6"@(-;FG/4-+5"<+5"
+C:E"-4I-(6-+Q"(69"6(-"0(9"'+5-4-+"L(-;-+"I(-"5-4"C?3;3E(68/-+"N+9I(8?;<+E"5-4"
79'<4D<0-"'H@<E;-(8/-+%"


	Staustufenbetrieb bei Hochwasser
	Optimierung des Hochwasserschutzes durch Anpassung der Staustufensteuerung?
	Abflussverhältnisse am Wehr
	Abflussverhältnisee am Wehr bei Hochwasser
	Abflussverhältnisee am Wehr: theoretischer Rückhalteraum
	Abflussverhältnise am Kraftwerk
	Abflussverhältnise am Kraftwerk bei Hochwasser
	Stromerzeugung bei Hochwasser
	Welcher Rückhalteraum steht in den Stauräumen zur Verfügung - bei geöffneten Wehr?
	Welcher Rückhalteraum steht in den Stauräumen zur Verfügung - bei geschlossenem Wehr?
	Theoretischer Rückhalteraum
	Einfluss von Sedimenten in den Stauräumen
	Räumung von Verlandungen
	Optimierung des Hochwasserschutzes durch Anpassung der Staustufensteuerung



