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f$6 237,0$/( g5*(%1,6 %(, '(5 81@%(5:$&+O
7(1 m/$66,7.$7,21 :85'( 0,7 W m/$66(1 (5O
5(,&+7P y85'(1 0(+5 $/6 W m/$66(1 '(71,(57N
(5*$% 6,&+ /(',*/,&+ (,1( J25(1%$5 :,//.@5/,O
&+(K )(,1(5( f,5(5(1=,(581* ,0 d(5(,&+ '(5
y>/'(5N:2%(, (,1(0d$80 =PvP r,;(/ 817(5O
6&+,('/,&+(5 m/$66(1 =8*(25'1(7 :85'(1P
c0 '(87/,&+67(1 (5)2/*7( ',( c%*5(1=81*

921 y$66(5O 81' c&.(59>&+(1P y(,7(5(
m/$66(1 :$5(1 i5@1/$1'N h(8&+79>&+(1
81' (,1( o,6&+./$66(N %(67(+(1' $86 u75$O
M(1N o225(1N t?+5,&+7 81' d>80(1N :2O
'85&+ ',( %(6&+5>1.7( g,16(7=%$5.(,7 ',(6(5
c57 921m/$66,7.$7,21 %(=@*/,&+ '(5w17(5O
6&+(,'81* 9(56&+,('(1(5 n$1'187=81*67<O
3(1 '(87/,&+ :,5'P

SMQ l!8)-5- k)+%,)(//$L
j,!33)&)+!4)/.

d(, '(5 @%(5:$&+7(1 m/$66,7.$7,21 1$&+
'(0 o$;,080 n,.(/,+22'Ox(5)$+5(1 :$5
(,1 '(87/,&+(5 |86$00(1+$1* =:,6&+(1
'(0 g5*(%1,6 '(5 m/$66,7.$7,21 81' '(1
63(.75$/(1 c1$/<6(1 =8 (5.(11(1\ f,( %(6O
7(1 m/$66,7.$7,216(5*(%1,66( /,()(57(1 i(O
:>66(5 81' c&.(59>&+(1N $1+$1' '(5(1
u3(.75$/.859(1 (56,&+7/,&+ :85'(N '$66 ',(
0,77/(5(1i5$8:(57( ',(6(5v5$,1,1*6./$66(1
',( *(5,1*67(1 u7$1'$5'$%:(,&+81*(1 %(6$O
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`""M SY r0%+42!,+526%. &=2 6%23#()%$%. `24%. 6/. e%5#(4'%")%46%'%4!4)/.M

`""M TY r0%+42!,+526%. &=2 k!5"";5-% 5.$ e)#(4%.M

s!"M RY `,,% k!.$.54:5.'3+,!33%.Z L L L3 ). $%2 k!.$.54:5.'3+!24% :5 %).%2 j,!33% :53!--%.'%L
&!334M

k!.$7)24L
3#(!&43&,;#(%.

a;5-% u%'%4!4)/. $%2 e%5#(4L
'%")%4% 5.$ f%7;33%2

v!33%2&,;#(%. r)%$,5.'3L 5.$
u%2+%(23L
&,;#(%.

l!)3 e)#(4%.
G] PT iMH

e%5#(47)%3% s)%&%.7!33%2 a!(.,).)%

y7)3#(%.3!!4 e)#(4%.
GRT>SO iMH

'%-;(4% e%5#(47)%3% -)44,%2% s)%&% `30(!,4

r4/00%,&%,$ e)#(4%.
G^ TO iMH

g/#(34!5$%. e,!#(7!33%2 j)%3

5."%$%#+4%2
a/$%.

j)%&%2. q<(2)#(4K f2/J3%''%.L
2)%$

r%$)-%.4 c!#(
Gr/..%.3%)4%H

42/#+%.%
l;(7)%3%

g!3%, r#(),& 0,!.+4/.2%)L
#(%3 v!33%2

c!#( Gr#(!4L
4%.3%)4%H

&2)3#(%
l;(7)%3%

k!5"";5-%
G/(.% g!3%,H

g/#(-//2 j,%).'%7;33%2 a//4%K `.,%'%2

v%)$% k!5""!5-L
i5.'"%34!.$
G] W iMH

u%2,!.$5.'36%'%4!L
4)/.

(5-).34/&&(!,L
4)'%3 v!33%2

f2=.,!.$
'%-;(4

r#(7)--",!446%'%4!L
4)/.

35"-%23% u%'%4!4)/.

SOO o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. T?QOOR



M(1P x(56&+,('(1( i(:>66(57<3(1 /,(M(1
6,&+ =8'(0 *87 '85&+ ,+5(1 817(56&+,('/,O
&+(1 c17(,/ $1 r/$1.721 81' j80,16725(1
817(56&+(,'(1 J6P8PKP
g,1( %5(,7( u75(881* '(5i5$8:(57( =(,*7(

6,&+ '$*(*(1 %(, u,('/81*6O81'x(5.(+569>O
&+(1N ',( $8&+ ,0 ./$66,7=,(57(1 f$7(16$7=
1,&+7 ,00(5 '(87/,&+ =8 (5.(11(1 :$5(1P
d(=@*/,&+x(*(7$7,21 =(,&+1(7(1 6,&+ 62:2+/
,1 '(1 u3(.75$/.859(1 $/6 $8&+ ,1 '(5 m/$6O
6,7.$7,21 x(*(7$7,216(,1+(,7(1 $%N ',( ,0
q5,*,1$/'$7(16$7= 237,6&+ 1,&+7 2+1( :(,7(O
5(6 =8 817(56&+(,'(1 :$5(1\ u2 :85'(1 %(,O
63,(/6:(,6( =:(, v<3(1 921 t?+5,&+7 ./$66,O
7=,(57 J6P c%%P 817(1KN ',( 6,&+ ,1f,&+7( 81'
u&+,/)$17(,/ 817(56&+,('(1N '(6 :(,7(5(1 81O
7(56&+,('/,&+( v<3(1 $48$7,6&+(5 x(*(7$O
7,21P
c0 :(1,*67(1 %()5,(',*(1' 7(/ '$6 m/$6O

6,7.$7,216(5*(%1,6 )@5 d>80( $86P g,1=(/1(
n$8%%$80$57(1 /,(M(1 6,&+ *$5 1,&+7N c/O
7(56678)(1 185 3$57,(// 817(56&+(,'(1P n(',*O
/,&+ h,&+7(1 +2%(1 6,&+ *87 921 $//(1 $1'(O
5(1d$80$57(1 $%P c8&+ +,(5 =(,*7 6,&+ '(87O
/,&+ '(5 |86$00(1+$1* =:,6&+(1 m/$66,7O
.$7,216(5*(%1,6 81' u7$1'$5'$%:(,&+81O
*(1 '(5 u3(.75$/.859(1 Jc%%P WKP
f,( u&+:,(5,*.(,7 '(5 .255(.7(1 m/$66,7O

.$7,21 921y$/' 81'u,('/81*:85'( %(,d(O
75$&+781* '(6 m/$66,7.$7,216(5*(%1,66(6
62)257 '85&+ '$6 81(,1+(,7/,&+( g56&+(,O
181*6%,/' ',(6(5 %(,'(1 n$1'187=81*6)25O
0(1N '(1 62 *(1$117(1 NNr)(5(5O 81' u$/=O
g5(.7DDN '(87/,&+P
o,7 c861$+0( '(5 n$8%%$80*$7781*(1

,67 (6 %(, ',(6(5 c57 +2&+ $89?6(1'(5 f$7(1
'(112&+ (03)(+/(16:(57N v5$,1,1*6./$66(1
0?*/,&+67 ',5(5(1=,(57 $86=8:(,6(1N 80
x(5:(&+6/81*(1 9(56&+,('(1(5 n$1'187O
=81*6)250(1 =8 0,1,0,(5(1P k16*(6$07 (5O
*$%(1 6,&+ UY n$1'187=81*6./$66(1 J6P
v$%P UKN ',( ,1 '(5 n$1'187=81*6.$57( =8 TX
m/$66(1 =86$00(1*()$667 :85'(1P

SMR j,!33)&)+!4)/. -)4 30%+42!,%.
h.$)#%3

w17(5 d(5@&.6,&+7,*81* '(5 u7$1'$5'$%O
:(,&+81*(1 9200,77/(5(1i5$8:(57 (,1=(/O
1(5 m/$66(1 6&+,('(1 8P$P ',( 0(,67(1 p25O
0$/,=(' f,5(5(1&( k1',&(6 ,162)(51 $86N $/6

,+5( i5$8:(57( ,1 '(1 (,1=(/1(1 m/$66(1
(,1( =8 +2+( u7$1'$5'$%:(,&+81* 920
0,77/(5(1 i5$8:(57 $8):,(6(1P f,(6 67(+7
)@5 (,1( =8 %5(,7( u75(881* '(5 r,;(/:(57(N
:$6 =85 h2/*( +$7N '$66 6,&+ 9(56&+,('(1(
v5$,1,1*6./$66(1 ,11(5+$/% '(6 (17635(&+(1O
'(1 x(*(7$7,216,1'(;I 1,&+7 '(87/,&+ *(18*
921(,1$1'(5 817(56&+(,'(1 /$66(1P d(, '(1
%(75(5(1'(1 k1',&(6 +$1'(/7( (6 6,&+ 80\
R rtk Jr+272&+(0,&$/ t(9(&7$1&( k1'(;K
R prek Jp250$/,=(' r,*0(17 e+/2523+<//
t$7,2 k1'(;K

R fxk Jf,5(5(1&( x(*(7$7,21 k1'(;K
R ffxk Jf,5(5(1&( f,5(5(1&( x(*(7$7,21
k1'(;K

R ctxk Jc70263+(5,&$//< t(6,67$17 x(*(O
7$7,21 k1'(;K

R igok Ji/2%$/ g19,5210(17$/ o21,72O
5,1* k1'(;K

R x2*(/0$11 J%(5(&+1(7 $/6 p250$/,=('
f,5(5(1&( k1'(;K

f(6 y(,7(5(1 /,(M 6,&+ 0,7 (,1,*(1 k1',&(6
$8)*581' ,+5(5 +2+(1 c%:(,&+81* 921 '(5
p250$/9(57(,/81* $//(5 i5$8:(57( J6P
m$3P WPUK *$5 .(,1( o$;,080 n,.(/,+22'O
m/$66,7.$7,21 ,1 gpxk '85&+)@+5(1P d(O
75(5(1'( k1',&(6 :$5(1\
R rupf$ Jr,*0(17Ou3(&,7& p250$/,=('
f,5(5(1&(K

R vxk Jv5$16)250(' x(*(7$7,21 k1'(;K
R krxk Jk1)5$5(' r(5&(17$*( x(*(7$7,21 k1O
'(;K

R ucxk Ju2,/ c'-867(' x(*(7$7,21 k1'(;K
R oucxkT Ju(&21'o2',7(' u2,/c'-867('
x(*(7$7,21 k1'(;K

d(,0 x(5*/(,&+ '(5 m/$66,7.$7,216(5*(%1,6O
6( 6&+1,77(1 u,03/( t$7,26N $/62 '85&+ (,1O
)$&+( x(5+>/71,6%,/'81* %(5(&+1(7( k1',&(6N
,1 '(5 t(*(/ $0 %(67(1 $%P c//(5',1*6 /,(M
6,&+ .(,1 k1'(; 71'(1N '(5 )@5 6>07/,&+(
m/$66(1 (,1( x(5%(66(581* '(6 g5*(%1,66(6
%(:,5.7 +>77(P
w17(167(+(1'( v$%(//( =(,*7 r52'8&(5I6

81' w6(5I6 c&&85$&< (,1,*(5 $86*(:>+/7(5
n$1'%('(&.81*6./$66(1 0,7 9(56&+,('(1(1
x(*(7$7,216,1',&(6P c85$//(1' 6,1' (,1(5O
6(,76 ',( *52M(1 w17(56&+,('( (,1=(/1(5
m/$66(1 @%(5 ',( k1',&(6N $1'(5(56(,76 ',(
)$67 '85&+*>1*,* +?+(5(1 y(57(N ',( %(O
67,007( J9P$P u,03/(t$7,2K k1',&(6 (55(,&+O
7(1P

SOPjMc2%8%,K d2&!335.' $%2 k!.$.54:5.'



s!"M SY o2/$5#%2F3 `##52!#9 &=2 !53'%7;(,4% 30%+42!,% h.$)#%3 5.$ j,!33%.

producer's accuracy (%) CASI- O rigina ldaten in Komb ination mit: CASI-Da ten CASI-Da ten

O rigina l- SRPI PSSRa PSSRc L ichten tha- PSND b SIPI G itelson & Mer- und 5 und a lle

Tra iningsklasse daten (b /ro t) (NIR /ro t) (NIR /b) ler (b /NIR ) (NIR ; ro t) (NIR ;b l.;ro t) zy lak (red e.) Indices° Indices

Ma is 99 ,12 99 ,07 99 ,23 99 ,49 99 ,4 99 ,55 99 ,56 99 ,1 99 ,67 97 ,9

Zw ischensaa t 99 ,78 99 ,31 99 ,46 99 ,74 99 ,65 99 ,13 99 ,37 99 ,55 99 ,96 93 ,74

trockene Mähw iese 85 ,9 88 ,52 90 ,16 89 ,51 84 ,92 83 ,28 84 ,59 90 ,49 87 ,15 78 ,36

frische Mähw iese 79 ,49 85 ,62 89 ,19 79 ,78 80 ,51 72 ,03 64 ,34 87 ,75 99 ,84 15 ,67

Feuch tgrünland 62 ,73 62 ,82 60 ,96 59 ,44 63 ,58 61 ,55 61 ,38 62 ,73 83 ,68 54 ,81

gemäh tes Feuch tgrünland 97 ,75 98 ,31 98 ,03 94 ,1 98 ,6 96 ,63 97 ,47 97 ,75 98 ,6 96 ,91

Laubbäume 48 ,29 45 ,68 50 ,24 47 ,31 38 ,01 42 ,74 39 ,8 47 ,47 38 ,16 33 ,77

Laubbaum-Jungbestand 59 ,47 61 ,24 56 ,51 66 ,27 75 ,74 72 ,19 73 ,96 62 ,13 89 ,33 38 ,17

K iefern 72 ,48 72 ,48 73 ,83 73 ,83 67 ,79 73 ,15 73 ,83 75 ,84 81 ,67 68 ,46

F ichten (a lt) 94 ,51 94 ,51 94 ,7 95 ,27 96 ,59 96 ,59 96 ,02 94 ,32 96 ,62 94 ,89

F ich ten (jung) 98 ,78 98 ,78 98 ,78 98 ,78 99 ,39 99 ,39 99 ,39 98 ,78 96 ,95 93 ,29

Röhrich t 1 89 ,42 92 ,7 92 ,11 89 ,61 87 ,27 85 ,12 85 ,12 92 ,46 96 ,8 84 ,19

Röhrich t 2 83 ,33 88 ,62 78 ,46 88 ,62 86 ,59 76 ,02 80 ,89 88 ,21 98 ,99 73 ,98

Schw immb la ttvege ta tion 80 ,39 78 ,92 84 ,31 84 ,31 81 ,86 82 ,84 80 ,88 85 ,29 83 ,82 37 ,75

submerse Vegetation 100 89 ,29 89 ,29 89 ,29 85 ,71 89 ,29 89 ,29 89 ,29 100 0

T iefenwasser 96 ,82 97 ,04 96 ,88 97 ,35 99 ,23 96 ,88 99 ,76 99 ,56 99 ,33 10 ,38

F lachwasser 100 100 100 100 100 100 100 100 99 ,35 93

planktonreiches W asser 74 ,7 75 ,9 63 ,86 96 ,39 100 85 ,54 99 ,4 92 ,17 99 ,7 74 ,7

Bahnlinie 83 ,13 80 ,15 79 ,39 80 ,92 80 ,15 80 ,92 83 ,97 80 ,15 98 ,47 87 ,79

Aspha lt 92 ,4 93 ,3 92 ,3 93 ,1 92 ,7 92 ,8 92 ,8 92 ,4 95 ,3 93 ,8

Dach (Sonnenseite) 91 ,88 90 ,86 91 ,88 90 ,86 90 ,86 90 ,86 90 ,86 91 ,88 93 ,67 21 ,83

M ittelwert 85 88 85 88 89 88 88 89 94 71

° SRPI, PSSRc, L ichentha ler, SIPI, G&M

s!"M TY t3%2F3 `##52!#9 &=2 !53'%7;(,4% h.$)#%3 5.$ j,!33%.M

user's accuracy (%) CASI- Originaldaten in Kombination mit: CASI-Daten CASI-Daten

Original- SRPI PSSRa PSSRc Lichtentha- PSND b SIPI Gitelson & Mer- und 5 und alle

Ergebnisklasse daten (b/rot) (NIR/rot) (NIR/b) ler (b/NIR) (NIR; rot) (NIR;bl.;rot) zylak (red e.) Indices° Indices

Mais 100 100 100 100 100 100 100 100 99,99 99,96

Zwischensaat 100 100 100 100 100 100 100 100 99,95 100

trockene Mähwiese 11,64 13,31 18,47 11,37 11,96 13,75 11,8 14,56 45,68 14,18

frische Mähwiese 100 100 100 100 100 100 100 100 100 100

Feuchtgrünland 81,76 84,47 86,69 79,57 81,96 80,4 80,89 86,51 87,65 75,93

gemähtes Feuchtgrünland 91,1 87,28 82,9 83,33 89,31 86,43 88,97 85,5 81,74 69,28

Laubbäume 49,66 33,41 32,15 54,31 55,74 51,37 53,98 45,54 81,83 56,87

Laubbaum-Jungbestand 48,55 59,65 59,87 53,33 45,23 42,88 41,12 57,85 75,56 39,94

Kiefern 33,86 35,41 40,74 35,03 35,94 36,58 35,83 39,37 56,45 39,38

Fichten (alt) 88,95 86,33 86,96 85,54 87,18 87,48 87,26 88,14 87,8 83,22

Fichten (jung) 95,29 93,64 94,74 91,01 93,14 87,63 89,07 95,86 87,12 89,47

Röhricht 1 86,28 86,42 85,78 85,79 85,5 84,99 85,09 86,27 97,52 84,72

Röhricht 2 90,71 87,55 88,13 90,83 89,87 90,34 88,05 89,3 87,84 66,91

Schwimmblattvegetation 73,87 67,93 55,84 63,24 63,26 59,72 62,03 71,9 61,29 43,75

submerse Vegetation 100 100 100 100 100 100 100 100 100 0

Tiefenwasser 99,99 99,99 99,99 100 99,98 99,97 99,98 99,98 99,96 96,56

Flachwasser 97,51 99,87 99,48 99,4 98,93 82,23 96,86 99,7 100 98,58

planktonreiches Wasser 10,47 12,45 8,74 13,32 36,64 16,1 87,77 54,84 95,93 98,41

Bahnlinie 97,2 98,13 97,2 96,36 98,13 98,15 100 95,45 88,97 97,46

Asphalt 88,68 89,11 90,4 91,63 87,54 91,52 91,43 89,97 97,65 94,37

Dach (Sonnenseite) 78,35 82,49 74,49 73,97 67,8 74,9 51,59 79,39 92,27 68,25

Mittelwert 77 81 76 81 82 79 82 82 87 77

° SRPI, PSSRc, Lichenthaler, SIPI, G&M

h@5 '(1 *(6$07(1f$7(16$7= (5=,(/7(1 ',(
u,03/( t$7,2 k1',&(6 n,&+7(17+$/(5 JVZ[
%,6 V[[10B YU[ %,6 YV[10K 81' '(5 t('
g'*( k1'(;i,7(/621Ho(5=</$. JYYU %,6
YZV10B XZS %,6 X[T10K ',( %(67(1 g5*(%O
1,66(P
g,1(m20%,1$7,21 921 63(.75$/(1 k1',&(6

%(:,5.7( =80(,67 (,1( x(56&+/(&+7(581* '(6
f$7(16$7=(6P g,1( c861$+0( 67(//7( (,1(
m20%,1$7,21 $86 '(1 k1',&(6 utrkN ruut&N
n,&+7(17+$/(5N ukrk 81' i,7(/621 H
o(5=</$. '$5P

p$&+m/$66,7.$7,21 0,7 '(1 (17635(&+(1O
'(1 k1',&(6 (5)2/*7( (,1( d(:(5781* '(5 g5O
*(%1,66( '85&+ ',( g5525o$75,;P g,1(m/$6O
6( :85'( $/6 *87 ./$66,7=,(57 $86*(:,(6(1N
:(11 ',( r52'8&(5I6 %=:P w6(5I6 c&&85$&<
(,1(1 y(57 921 0,1'(67(16 [R@ %(6$MN (,1
81%()5,(',*(1'(6 g5*(%1,6 /,(*7 '$11 925N
:(11 '(5 y(57 (,1(5 c&&85$&< 817(5 YR@
/,(*7P f,(6( t,&+7:(57( (5*$%(1 6,&+ 62:2+/
$86 (,1(0 x(5*/(,&+ 921 g5*(%1,6./$66(1
0,7 67,&+352%(1$57,*(1 m21752//(1 ,0 i(O
/>1'( $/6 $8&+ $86 d(,63,(/(1 $86 '(5 n,7(O
5$785 Jh22'< TRRSKP
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s!"M UY a%7%245.' 6/. o2/$5#%2F3 G/"%.H 5.$ t3%2F3 `##52!#9 G5.4%.H $%3 f%3!-4$!4%.3!4:%3
GKK'54AA ^ XO=K VO= ] KK!532%)#(%.$AA A XO=K KK5."%&2)%$)'%.$AA A VO=HM

o2/$5#%2F3 `##52!#9

f54% d2'%".)33% `532%)#(%.$% d2'%".)33% t."%&2)%$)'%.$% d2'%".)33%

PW GQO"H j,!33%.Y
l!)3K y7)3#(%.3!!4K 5."%$%#+4%2
a/$%.K '%-;(4% e%5#(47)%3%K
g!3%,K e)#(4%. G]PT iMHK g/#(L
-//2K q<(2)#(4K 35"-%23% u%'%4!L
4)/.K r#(!44%.K s)%&%.7!33%2 )-
r#(!44%.K-)44,%2% s)%&%K e,!#(7!3L
3%2K j,%).'%7;33%2K r%$)-%.4K
(5-).34/&&(!,4)'%3 v!33%2K 0,!.+L
4/.2%)#(%3 v!33%2M

PS GPR"H j,!33%.Y
r4/00%,&%,$"K 42/#+%.%l;(7)%3%"K
&2)3#(% l;(7)%3%K e)#(4%. G=
RT iMHK g/#(34!5$%.K r#(7)--L
",!446%'%4!4)/.K u%2,!.$5.'36%'%L
4!4)/.K s)%&%.7!33%2K a!(.,).)%K
`30(!,4K j)%3K c!#(&,;#(%.K a//4%M

T GS"H j,!33%.Y
v%)$%?'%-;(4% v)%3%K e%5#(4L
7)%3%K k!5"";5-%K k!5""!5-L
i5.'"%34!.$K j)%&%2."M

t3%2F3 `##52!#9

f54% d2'%".)33% `532%)#(%.$% d2'%".)33% t."%&2)%$)'%.$% d2'%".)33%

PT GPU"H j,!33%.Y
l!)3K y7)3#(%.3!!4K r4/00%,&%,$K
5."%$%#+4%2 a/$%.K &2)3#(% l;(L
7)%3%K g!3%,K g/#(-//2K q<(2)#(4K
35"-%23% u%'%4!4)/.K r#(!44%.K
s)%&%.7!33%2K -)44,%2% s)%&%K
e,!#(7!33%2K (5-).34/&&(!,4)'%3
v!33%2M

PP GPR"H j,!33%.Y
v%)$%?'%-;(4%v)%3%K e%5#(47)%L
3%K '%-;(4% e%5#(47)%3%K e)#(4%.
G]PTiMHK e)#(4%. G= RT iMHK u%2,!.L
$5.'36%'%4!4)/.K s)%&%.7!33%2 )-
r#(!44%.K `30(!,4K c!#(&,;#(%.K
a//4%M

PP GW"H j,!33%.Y
s2/#+%.% l;(7)%3%K k!5"";5L
-%K k!5""!5-Li5.'"%34!.$K
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