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TP − TU
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)dz [J/kg]
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g = Erbeschleunigung [m/s2]

TP = V irtuelle Temperatur [K] des aufsteigendenPaketes

TU = V irtuelle Temperatur Temperatur [K] der Umgebungsluft

z0 = Höhe [m] desErdbodens

z1 = Höhe [m] desLFC

dz = Änderung derHöhe [m]
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$%! <.40'&'.-. =71&> ?@ABCD

wH =
√
2CIN [m/s]

wH = zur Überwindung der Stabilität notwendigeAufwärtsgeschwindigkeit der Luft [m/s]
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6"3 ,'0/0"&(') 4:' .:3'56:/ 57/%&@0$0A ;!36 6!"/"/ B5C 4:3 599"D !' 6"' E*- &@(F)

7"/0!DD0< G"35')"$:)"' ;"36"' ='1:3D50!:'"' 27"3 6!" H57!9!0@0 6"3 -0D:/I&@3"A 6"3

7:6"''5&"' J"(%&0" /:;!" 6"3 +!'6/%&"3(') D!0 6"3 GK&"<  !" #"3"%&'(') !/0 65&"3

5(%& 5(1;"'6!)"3 59/ 4:' 5'6"3"' ='6!$"/ LMNO<

SWEAT = 12Td(850)+20(TT−49)+2V (850)+V (500)+125(sin(dd(500)−dd(850))+0, 2)

TT = T (850) + Td(850)− 2T (500)

Td = Taupunkt [ C]

TT = Totals− Total − Index

V = Windgeschwindigkeit [kt]

dd = Windrichtung [ ]
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SI = T (500)− T
′

(850 ! 500)

T = Umgebungstemperatur [ C]

T
′

= Temperatur [ C]

p = Druck [hPa]

_U



 !"#$%&'()$

 !"!# $%&'()'*+,%-. /*+-0-%1

 !"!#!$ %&'()*)(+

 !" #$% &!' !()*+%,-!( ./!"(0''!(! 1!)"+2 340"5+,+567 /!&!$5!5 8+"/!*)"9:! $(& +%5
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CDDEF

 $",- &+! A!"5+G#*! 8+(&%,-!"$() &!" H')!/$()%#5'0%B-@"! !(5%5!-5 -0"+<0(5#*! 40"5+I

,+56J K0/!+ &+! -6&"0%5#5+%,-! >BB"0L+'#5+0( #$:!"-#*/ &!" -0,-"!+,-!(&!( M0(A!G5+0(

)$5 #()!K!(&!5 K!"&!( G#(( N-0"+<0(5#*! O(&!"$() &!" 4!"5+G#*)!%,-K+(&+)G!+5 K+"& A!"I

(#,-*@%%+)5P NA)*F CQREPF

S% =0*)5

~ωH = ~k⊗ ∂ ~VH

∂Z
=̃~i(−∂v

∂z
) +~j(∂u

∂z
)

~ωH = horizontalerWindvektor [m/s]
~k = Einheitsvektor entlang der z − Achse

~i = Einheitsvektor entlang der x− Achse

~j = Einheitsvektor entlang der y − Achse

T+5 U+*=! &!" VW!,-5!IU#(&IW!)!*V <!+)5 &+!%! ;*!+,-$()J &#%% &!" -0"+<0(5#*! 40"5+,+56I
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;!3" E+%2&.+) "2$)$"0"2 8722"2: F' .!" '&$0"'&$!),0"2 A)?"8$" 2&,05/>")"24 (!%. &/B

 &0>)  !?>+'&%;"!$ @"%(!")"2 G@3>: HIJ4 HKJ L:

A;;!>./23 M:NOP #$%"&'(!)" *+%$!,!$- HKJ
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6+.+3%&?0"2 )!2. 3"%&.>!2!3:  !" 0+%!5+2$&>" #,0"%/23)@+%$!,!$- (!%. &2 ."2 R>&28"2

"!2"% #/?"%5">>" !2 .!" *"%$!8&>" 3"8!??$ /2. !2 .!" 670" &.@"0!"%$:  !" 1!%;">?&&%"

)!2. &2 ."2 R>&28"2 3"3"2>S/T3 /2. "%5"/3"2 !2 !0%"' U"2$%/' $!"B"2  %/,8: #!" 0&;"2

.&./%,0 "!2" #?&>$/23 ."% V"(!$$"%(+>8" 5/% R+>3" G@3>: HIJ4 HKJL:
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 !" #$%&!'!(& )*+# ,-'$.(/0%"12.3!4% 56.23/"47 800!&9/"4 :;<= > &!%46 9("" ?*.7 +%""

9/.'$ %!"% @!"99.%$/"4 3!6 9%. A2$% $*.!B*"6(&% C*.6!'!6D E(.(&&%& B/3 F!66%&+!"9 %!"%.

5'$!'$6 !""%.$(&0 9%. G.*E*-E$H.% %"6-6%$6 I:=J;

800!&9/"4 :;<=K A%&!'!6D-6.23/"4 I:=J

L( 9(- @!"91%&9 ,-!%$% 800!&9/"4 :;<=> .%!" $*.!B*"6(& !-67 9(.1 9!% -E!.(&12.3!4% M%+%N

4/"4 (0%. "!'$6 (&- O(.6!P%&6.(Q%P6*.!% !"6%.E.%6!%.6 +%.9%"; L!% &*P(&% A%&!'!6D !-6 9%R"!%.6

(&- 9%. -6.23/"4-E(.(&&%&% 8"6%!& 9%. $*.!B*"6(&%" C*.6!'!6D;

h = ~vh • ~∇⊗ ~vh = ~vh • ~ωh

h = Helicity [m2/s2]

~vh = horizontalerWindvektor [m/s]

~ωh = horizontaler V orticityvektor [m/s]

 "6&("4 %!"%- S(9!*-*"9%"(/1-6!%4%- H"9%.6 -!'$ 9%. $*.!B*"6(&% @!"9 /"9 9!% $*.!B*"N

6(&% C*.6!'!6D -6H"9!47 -* +!.9 %!"% ?%.6!P(& !"6%4.!%.6% A%&!'!6D ,?%.6!P(&%- F!66%&> %!"4%N

1T$.67 +%&'$% E.*E*.6!*"(& 9%. 3!66&%.%" G%3E%.(6/.(9?%P6!*" B+!-'$%" z0 /"9 z1 !-6 I:=J;

H =
z1́

z0

~vh • ~ωhdz

 !"!#!# ,*-./0.&'1*(2& 3'-4

M!-$%.!4% M%6.('$6/"4%" $(0%" "/. 9(- U%-'$+!"9!4P%!6-1%&9 9%. V34%0/"4 ,~v> 0%6.('$N

6%67 *$"% 9!%  !4%"?%.&(4%./"4 %!"%- U%+!66%.- ,~c> B/ 0%.T'P-!'$6!4%"; W/. 8"(&D-% ?*"

U%+!66%." %3ER%$&6 -!'$ Q%9*'$ %!" 3!60%+%46%- X**.9!"(6%"-D-6%3; 8/- 9%. C%P6*.N

-/06.(P6!*" %.4!06 -!'$ 9!% S%&(6!?0%+%4/"4 9%. 56.23/"4 B/3 P*"?%P6!?%" 56/.3 ,~vr>

I:=J;

~vr = ~v N~c
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C)%<9,( %)#()!22() DEFGA

 !"!#!$ %&'() *+,-&./ 01/(.'1)+1&-, 2+,.3.&4

H%-' "(2 I$,(3*() 4!) ~vh "5$-' (~vh 7 ~c) +) "+(  (<+-+391!$2(< <J,,3 ,+-' "+( 1.$ "+(
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 M'( /($(-')(3 6+$"A N) "+(,(2 5)3($() O($(+-'> +) "(2 '%5&3,J-'<+-' "+( P513 +) "+(

Q(6+33($*(<<( (+),3$M23> ,&+(<3 "+( 4($3+@%<( R+)",-'($5)# (+)( 6+-'3+#( S!<<( /(+ "($

O+<"5)# 4!) '(13+#() Q(6+33($)A T+( K3!$2 S(<%3+4  (<+-+39 :KS = ,3(<<3 (+) U%V 1.$

"+( W26%)"<5)# 4!) &!,+3+4($ '!$+*!)3%<($ ?!$3+-+39 "($ W2#(/5)# +) &!,+3+4( 4($3+@%<(

?!$3+-+39 "(, Q(6+33($, "%$A T%"5$-' ()3,3('3 (+) X!3()3+%< 1.$ '(13+#( Q(6+33($ DEFGA

SRH = −
3 km
ˆ

0

~k • (~vh − c)⊗ ∂~vh
∂z

dz

EL
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Bft 12 = v(F = 1) = 33 m/s (Windstärke einesOrkans)

v(F = 12) = 330 m/s (Mach 1, Schallgeschwindikeit bei − 1 C)
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v(F ) = 6, 302 m/s (F + 2)
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