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-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRSK\WVLNDOLVFKHROBRARDXHFKDIW

'** _ROORTXLXP
.DPSIPLWWHOGHWHNWLRQ LQ 7KHRU|

-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRS$KOY®YWLNDOLVFKHC

0-QVWHWIU]

(FNVWHU®IWELOGGDWHQEDQN 'U &DUOV *PE+

A:LU KDEHQ HLQ /XIWELOG DXV GHP =ZHLWHQ :HOWNULHJ DX\
8QG SO|W]OLFK ZDU GD GHU &#RP EkQ EOL«XG d kQIH U «?

)DKO $ .DPSIPLWWHOVHUYLFH % ( *PE+
.DPSIPLWWHOUIXPXQJ :DV KDW * HRSHK ks « [P LW | X WXQ"

9LUELOHXH 6FKXOH :ROIVEX$JQX®G& WKW WU *HRSK\VLN XQG
H[WUDWHUUHV\GHUVFX B BRWQWFKZHLJ

ODIJQHWLVFKH $QRPDOIKHRHYHYNKHBHRXODWLRQHQ IeU GLH 3
GHU .DPSIPLWW M €&k W dkdNMY & R « « « € « « € « « « «

, JHO /,$* QVWLWXW [+U $QJHZDQGWH *HRSK\VLN

%WRGHQHLQIOXVYVY DXI GLH '"HWHNWLRQ YRQ /DQGPLQHQ XQG ,(
JHRSK\VLNDOLVFK#dk @ddIdd KdkH Q «««w« «& ««&««

6HLO®HDQG .HOOCK20$5 +HOPKROW] &HQWUH IRU 2FHDQ 5HVHDL
OXQLWLRQV BEQXWKH QMWD6WDWXV DQGC«3HYY SHEILY HV

/IDQJH '%o ,QIUD*2 $*

.DPSIPLWWHOHUNXQGXQJ EH:*GHQ]HHIXWNREBKQY NTKIL VFKHU
9HUIDKUHQ LP *OHLV XQG LKUH }RdxXHKQ«keU &d«dk @ DXSUDJ[LV
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-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRSK\WVLNDOLVFKHROBRARDXHFKDIW

A:LU KDEHQ HLQ /XIWELOG DXV GHP =ZHLWHQ :HO\
8QG SO|W]JOLFK ZDU GD GHU %RPEHQEOLQGIJI

':DUXP GLH .DPSIPLWW HOL¥FRWHQIXY QHIUOSDLFN DXVWALQ /XIW]
VRQGHUQ HL QB HQNWIRUAKH 5 H N R QRANGHUNW LR Q

ODUFR (FNVWHLQ /XIWELOGGDWHQEDQN 'U &DUOV *PE+ (VWHQIHC

(LQOHLWXQJ 'HU 7UXJVFIRAXWYXYRELOGOLFN
O\WKRV GHU HLQIDFKHQ 6LFKWSU-*IXQJ

'HQQ HV XP /XIWELOGHU XQG .DPSIPLWWHO JHKW EHJHJQHW PD!
6LFKWZHLVHQ =XP %HLVSLHO GHP *ODXEHQ GDVV HLQ HLQ]JHOQ!
JHQ+JW XP HLQH )OIFKH DOV ANDPSIPLWWHO I X MLHWAXAE BAHWHOKOHU L H U
NHLQHQ 7ULFKWHU RGMR PDW GHKQLEKWNNW DX K I\KHPRH JZWDIUF RHBK \
DEHU WKHRUHWLVFK N|QQ&¢HHLGIOWHVVEHADRWHW VHLQ

'LHVHU 9RUWUDJ XQG GDV YRUOLHIJHQGH 'RNXPHQW KDEHQ GDV =
SUD[LVQDK ]X ZLGHUM®HUHKD EHQ@ HIMPH/XIWELOG DXV GHP =ZHLWHQ :
8QG SO|W]JOLFK ZDU GD GHU %RWESQREORNQBAW JHWWY IFKOLFK LVW
%YRPEHQWULFKWHUYV DXI HLQHP HLQ]JHOQHQ %LOG QLHPDOV HLQ
OHGLJOLFK XP HLQH ORPHQWDXIQDKPH DXV VHFKYV -DKUHQ .ULHJ

:DV LVW A3KDVH $3 ZLUNOLFK"

'LH .DPSIPLWWHOYRUHUNXQGXQJ 3 KDNHK SV ¥ K RNRWE KN W( UNX\D G X
EHJHLFKQHW JHKW ZHLW <EHU GLH %HWUDFKWXQJ YRQ /XIWELOG
KLVWRUHQFHWLVFKH 5HNRQVVIUKXQ WORG KO3 D IQ FXKH. FKHQ 5LFKW
.DPSIPLWWHOUIXPXQJ %)5 .05

=LHO LVW HV QLFKW QXU RIIHQVLFKWOLF KHD | OFXI'GHOH GOHKYG H Q
%HODVWXQJ PHWKRGLVFK KHU]JXOHLWHQ RGHU VLFKHU LP 5DKPH
DXV]XVFKOLH%HQ 'DV (UJHEQLV PXVV GXUFK GDV =XVDPPHQI+JH
ZHUGHQ

3X]]GHLQ]LS

(LQH EHODVWEDUH $XVVDJH ]XU SRWHQWLHOOHQ .DPSIPLWWHOEHC
HLQH *HIITKUGXQJ HQWVWHKW HUVW GXUFK GLH 9HU]DKQXQJ YHUV

SUFKENFKHUBXKMZHUWXQJ YRQG@BHRNIXQGIUTXHOOHQ

OXOWLWHPSRUDOH /XIWHWGOBYNYV2HURKK QYRQ %LOGHUQ <EHU
.ULHIVYHUODXI| KLQZHJ

7HFKQLVFKH $8QMHOUMRVNRSLH ' *HRUHIHUHQ]JLHUXQJ XQG GL
‘*O

1XU ZHU DOO GLHVH )LOWHU ZLH LQ GHQ IROJHQGHQ .DSLWHOC
YHUKLQGHUQ GDVV DXV HLQHP AVDXEHUHQ /XIWELOG: VSIWHU
%OLQGJIQIJHUIXQG ZLUG
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(LJHQVFKDIWHQ YRQ .ULHJVOXIWELOGHUQ

(LQH IDFKJHUHFKWH $XVZHUWXQJ VHW]W GHWDLOOLHUWH .HQQW
$OOLLHUWHQ 86%$%$) XQG 5%) HUVWHOOWH Q@ LQDVYLRIQH®D FEIRKEGOGH t
'"HXWVFKODQG GLH VLFK VLJQLILNDQW LQ LKUHU (LJQXQJ I«U HLQH

$XINOIUXQJ YV $QJULII 6WULNH $WWDFN

‘LU GLITHUHQ]JLHUHQ JUXQGVIW]OLFK ]ZHL $UWHQ YRQ $XIQDKPHQ
JHJHLIJW ZHUGHQ

x GHLQH $XINOIUXQJVELOGHU 'BH¥R QDGO QYRE $XINOIUHUQ ]DKO!
+|KH HUVWHO @ RRIGHU=6FHIQBMQQHP $QJULII ]X GRNXPHQWLHUHQ 6
KRKHU WHFKQLVFKHU 4XDOLWIW VHQNUHFKW RGHU VFKUIJ DXIJ]
=XVWDQG A5XKH YRU RGHU QDFK GHP 6WXUP?

x BWULNH $WWDF[T
6$9 'LHVH zXloo re S TE
ZIKUHQG GHV Reulise LR v puc,
DXV GHP %RP s ' -
EDQG KHUDXV 0
PHQ 6LH JHLJ
GHWRQLHUHQG

QHQGH =LHOH
SHNRQVWUXNW
HUJIQ]JHQG ZHU
VLH EHZHLDAK ¢
ZR %RPEHQ |
VHOEVW ZHQQ
$XINOIUXQJIVELO(
6SXUHQ QLFKW
JHLIHQ

DICHTER RAUCH

4AXDOLWIWVIDNWRU OD%VWDE

(LQ .ULWHULXP GDV RIW XQWHUVFKIW]W ZLUG LVW GHU $EELOGX
DXl .ULHJVOXIWELOGHUQ DXIO|VXQJVEHGLQJW ]X HUNHQQHQ LVW

x '"HU hEHUVLFKWVPD%VWDE(LEDhEHUVLFKWVOXIWELOG GLHQW C
2ULHQWLHUXQJ )*U GLH '"HWHNWLRQ YRQ NOHLQHUHQ %HIXQGHQ
RGHU NOHLQHUH 6FKIGHQ JHKHQ LQ GHU .|JUQLJNHLW Gl
hEHUVLFKWVEHIOLHIJXQJHQ W CLAMHOXMPHYKQG YHUZHQGHW ZHU
NHLQH ZHQLJH 'HWDLOOXIWELOGHU YHUIsJEDU VLQG KIXILJ LP O

x '"HU 'HWDLOPD%VWDE HIHW LVW GHU %HUHLFK GHQ HL
IXIWELOGDXVZHUWXQJ DQVWUHEW 'DPLW ODVVHQ VLFK %RPEH
BWHOOXQJHQ /DXIJUIEHQ *UDQDWHQEHVFKXVV XQG JJI %RPEH
GLIIHUHQ]JLHUHQ ,P XUWDBHBQ5DXPDHOI/XIQDKPHQ LQ JUR% HU
*HELHWHQ RIW QXU LQ ZHQLJHQ =HLWVFKQLWWHQ

"HUGHQ DXVVFKOLH%OLFK hEHUVLFKWVELOGHU DXVJHZHUWHW NEL
$XVZHUWHU VLHKW QLFKWY ZHLO GDV %LOG HV SK\WVLNDOLVFK QL
%DVLV NOHLQHU %LOGPD%VWIEH RK®%HVAKIWLHNVE L% KM W XRHIOXPQ GCX
XQG JJI IDKUOIVVLJ
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THFKQLVFKH *UHQIMY 6HRMIUHFKWOXIWELOGHU

IKUHQG B6HQNUHFKWOXKMEDRBHIQ UGBRO I+U GLH 9HURUWXQJ
6FKUIJOXIWELOGHU 2EOLTXHV HLQHQ %OLFN DXI GLH *HEIXGHVL
YHUJHUUW XQG OLHIHUQ NHLQH YROOVWIQGLJH ®RGHRYLFKW
9HUGDFKWVSXQNWHQ GLH VSIWHU LP *HOIQGH DX| ZHQLJH OHWHU
VLQG HQW]JHUUWH 6HQNUHFKWOXIWELOGHU XQHUOIVVOLFK

'HU =HLWIDNWRU OXOWLWHPSRUDOH $XVZHUWXQJ

(LQHV GHU JU|%WHQ OLVVYHUVWIQGQLVVH EHL GHU $XVZHUWXQJ |
GDVV HV DXVUHLFKW HLQHQ RGHU QXU ZHQLJH =HLWVFKQLWWH ]
$XVVDJH DOV DXVUHLFKHQG ]X HUDFKWHQ FKULHD LXVWV EIHBG®R FXO K R
GLHVH '\QDPLN QLFKW DGITXDW DEELOGHQ

3ULQJLS GHU AVFKQHOOHQ 5HSDUDWXU?3

'LH ,QIUDVWUXNWXU LP =ZHLWHQ :HOWNULHJ ZDU I+U GLH .ULHJV:
%UsFNHQ XQG LQGXVWULHOOH $QODJHQ ZXUGHQ QDFK $QJULIIHQ R
*OHLVH QHX YHUOHJW 'IFKHU DEJHG LHF®WHW |+ @@WE HAREH LF KW H
XQEHDEVLFKWLIJWHQ 8PODJHUXQJHQ YRQ .DPSIPLWWHOQ JHNRP
YRUVIW]OLFKHQ (QWVRUJXQJ YRQ %OLQGJIQJHUQ LQ GHQ +RKOIRU

‘HU HLQ /XIWELOG DXVZHUWHW GDV QXU ZHQLJH :RFKHQ QDFK HLQ
RIW HLQHQ VFKHLQEDU LQWDNWHQ =XVWDQG REZRKO GHU %RGHC
HUVWHQ .HUQSULQI]LS GRMIOSWWEZ i RJS\RXUIDIO G $ QD O\ V H

SUD[LVEHLVSLHO 'HU AYHUVFKZXQGHQHWKDXIMWLRQV]XJ .RQ]

(LQHV YRQ ]DKOUHLFKHQ %HLVSLHOHQ IU GLH %HGHXWXQJ GHU
**WHUEDKQKBRIUWRD XV 7ULHU

x 'LH $NWHQQBWRULVFKH 7TH[WTXHOOHQ EHOHJHQ GDVV DP
HLQHQ /XIWDQJULII JHWURIIHQ ZXUGH =HLW]HXJHQEHULFKWH
JHXHUZHUN® GDV GLH JDQ]H 1DFKW DQGDXHUWH 0DQ PXVV KLHU
YHUVWUHXWHU | S B 7
OXQLWLRQ DXVJ

x "HU 7UXJVFKQX]
YRUOLHJHQGHYV
YRP + DO
QOXU7TDJIH V S VWHH U,
GHQ %DKQKle\
(UJHEQLV LVW
UHQG XQDXII10 P
NHLQH 7ULFKW
GLH *OHLVDQOT Z P
LQWDNW XQG E HES" 7V i

Bombentrichter + groBe
Explosionskrater

x 'LH $QDO\VIHH ; w. ¥ )
GLHVHV %LOG GLH HLQJLJH *UXQGODJH GHU (UNXQGXQJ .
IIOVFKOLFKHUZHLVH DOV XQEHGHQNOLFK HLQJHVWXIW 7DWVIFKC
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=HUVW|UXQJ LQQHUKDOE HLQHU :RFKH REHUIOIFKOLFK EHVHLWL.
DXV GHQ $NWHQ RIGHINFHK GGIIRUSDJIULII 6$9 GHFNW GDV 5LVLNR C

)DJILWLQ HLQJHOQHV AVDXEHUHV3 %LOG EHZHLVW QLFKW GLH $EZH
PDQFKPDO QXU GLH (IIL]LHQ] GHU GDPDOLJHQ 5HSDUDWXUWUXSSV

%LOGIHKOHU S, QWHUSUHWDWLRQ

6HOEVW ZHQQ HLQ 7ULFKWHU RGHU 9HUGDFKWVSXQNW DXI GHP %L
VRIRUW HUNHQQEDU LVW

6WHUHRVNRSLH

,Q HLQHP HLQ]HOQHQ /XIWELOG NDQQ HLQ )OHFN HLQH $XIIIOOL.
+HXKDXIHQ HLQ %XVFK RGHU JHKOHU LP %LOGPDWHULDO (LQH VL

%HL GHU VWHUHRVNRSLVFKHQ $XVZHUWXQJ ZHUGHQ ]ZHL *EHUODS
LQ GHU 5HJHO HLQH hEHUODSSXQJ YRQ FD DXI *EHUODJHUW
HQWVWHKW $QKDQG GHV %LOGSDDUV NDQ® FOHW WV IZAHUONIFK MRB L
JHKW HU LQ GHQ %RGHQ 7ULFKWHU RGHU UDJW HU DXV GHP %RGH

'LHVH OHWKRGLN ZLUG DXFK ]XU 'LIITHUHQ]JLHUXQJ ]JZLVFKHQ %O
KDUPORVHQ 6WUXNWXUHQ YHUZHQGHW

SUD[LVEHLVSLHO 'HU AXQVLFKWEDUHPIM@LQGIIQJHU 1+-UQEHUJ

‘LH NXU] %OLQGJIQJHUHLQVFKOIJH VLFKWEDU VHLG|NHQQHKMORHUHLJV
ZXUGH LP )HEUXDU HLQH OE 6SUHQJERPEH JHERUJHQ

x ILQNH $EELOGXQJ $XI GLHVHP NRQWUDVWVWDUNHQ VFKDUIF
.ULHJVHQGH LVW DQ GHU )XQGVWHOOH NOGLBKW\HKBEY .6\WE UQ
7ULFKWHU NHLQH $QRPDOLH (LQH $XVZHUWXQJ QXU DXI %DVLV
QHJDWLYHQ (UJHEQLV JHI-KUW NDPSIPLWWHOIUHL

x GHFKWH $EELOGXQJ (LQ %LOG GDV HLQHQ ORQDW [UsKHU DXIJHQ
DQ H[DNW GHUVHOEHQ 6WHOOH FD OHWHU Q|UGEINRKDGHU )XQ
9HUGDFKWVSXQNW

x 'LH 8UVDfEKIHVFKHQ 0IU] XQG $SULO IDQG ODQGZLUWVFKDIWOL
VWDWW VRGDVV GHU (LQVFKODJVSXQNW ZHQLJH :RFKHQ VSIWHL
JOHFNHQ LP %LOG N|QQHQ GXUFK 6WHUHRVNRSLH DOV %LOGIHKO



-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRSK\WVLNDOLVFKHROBRARDXHFKDIW

'LHVHV %HLVSLHO XQWHUVWUHLFKW GIABOMWMLFK GEADNU 9BDW U
%RPEHQEOLQGHIM@IBHQ GHU VLFK DXI| GDV IDOVFKH (LQ]JHOELOG Yl

+LVWRULVFKH 7TH[WTXHOOHQ $UFKLYH

(LQ /XIWELOG ]JHLJW .ULHJVHLQZLUNXQJHQ ]ZDU REMHNWLY D
,QIRUPDVWIDRIGI® X QRFK LP %RGHQ OLHJHQ N|QQWH :DU HV HLQH 6.
RGHU /DQJ]JHLW]*QGHU /REHUYLEEDWWWEGERPEH" 2GHU HLQ *UDQDV

'LH +LVWRULVFKH (UNXQGXQJ JUHLIW GDKE&G DXM®QGEKFBXIQVS$R\
]XU-EN

x $OOLLHUWH 4XHOOHQ ,QUIGHQTXP®QRQDODUFKLYHQ GHU 86$%
*UR%EULWDQQLHQV:DUSLDRIWHWQVAMIHIHEsFKHU GHU 86%$$) XQG G
SURWRNROOLHUHQ :HU IORJ ZDQQ PLW ZLH YLHOHQ )OXJ]HXJH
%RPEHQODVW"

x "HXWVFKH 4XHOOH@HNXPGUUTXBIRO RPQW KHOIHQ 6FKDGHQVPHOG
3ROL]JHL =HLW]HXJHQEHULFKWH RGHU ORNDOH &KURQLNHQ

A%OLQGJIQJHU LQ +DOOH JHPHOGHW:® ZR GDV /XIWELOG PDQ
JHLIW

(LQH $XVZHUWXQJ QDFK GHQ DQHUNDQQWHQ 5HJHOQ GHU 7HI
6\QFKURQLVDWLRQ HLQHU VFKULIWOLFKHQ $QJULIIVFKURQLN PLYV
IXIWELOGHU $NWHQ3 ZLH LP 9RUWUDJ DP %HLVSLHO GHV %DKQKF

‘HQQ GLH $NWHQ HLQHQ $QJULII PLW 6SUHQJERPEHQ GHU .DOLEHL
EHOHJHQ XQG GDV /XIWELOG NXU] GDQDFK IULVFKHP7WREKNVAD PLW
P JHLJW NDQQ GLHV DOV %HVWIWLJIXQJ DQJHVHKHQ ZHUGHQ

JHKOW LP %LOG HLQ 7ULFKWHU REZRKO ODXW $NWH %RPEHQ IL}I
HLQHQ %OLQGJIQJHU ,QVEHVRQGHUH EHL WDNWLVFKHQ -DJGERPEL
HLQHP NOHLQUIXPLJHQ $UHDO RIW GHWDLOOLHUW GRNXPHQWLHUW

*HRUHIHUHQ]LHUXQJ

'LH hEHUWUDJXQJ KLVWRULVFKHU %HIXQGH LQ GDV DNWXHOOH %kt
VWHOOW HLQH JHRPHWULVFKH +HUDXVIRUGHUXQJ GDU

SUREOHP GHU 9HU]JHUUXQJ
+LVWRULVFKH /I XIWELOGHU VLQG |JHQWUDOSHUVSHNWLYLVFKH )RWHF
X 'LHDPHUDRSQYWENSHQDKPHZLEANHODIODIH GHV )OXJ]HXJV
x 'LHOXJK|KRG GBOLHI

x 'DV ODWHDVDBWRSDSLHU GHU 2ULJLQDODE]*JH KDW VLFK «EHU
DXVIJHGHKQW RGHU ]XVDPPHQJH]RJHQ 3DSLHUYHU]XJ

:*UGH PDQ GDV 5RKELOG HLQIDFK «EHU HLQH PRGHUQH .DUWH OF
HWOLFKH =HKIQOYFKWEBBL HLQHU %DXJUXEH EHGHXWHW GDV (V .
JHVXFKW ZIKUHQG GHU %DJJHU OHWHU ZHLWHU DXI GLH %RPEH
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B3URJHVV GHU (QW]JHUUXQJ *HRUHIHUHQ]JLHUXQJ XQG 7UDQVIRUP

=XU (UVWHOOXQJ HLQHV 2UWKRIRWRYV HUIROJW GLH *HRUHIHUHQ]
*URXQG &RQWHRIVIRQGWMYQJHOELOGHQW]HUUXQJ

'DEHL ZHUGHQ GXUFK GHQ $XVZHUWHU PDUNDQWH 3XQNWH LGHQW
] % +DXVHFNHQ YRQ $OWEDXWHQ :HIJNUHX]XQJHQ %U<FNHQS
PDWKHPDWLVFKH 7UDQVIRUPDW2RRMBHESIQBRVI\ERRPD\ZLUG GDV
KLVWRULVFKH %LOG VR AJHGHKQW XQG JHVWDXFKW? DOVR HQW]H
7RSRJUDSKLH SDVVW

=LHOJHQDXLJNHLW LP (UQVWIDOO
'"HU 6WDQGDUG LQ GHU SURIHVVLRQHOOHQ $XVZHUHWXQYRIRUGHUW

,Q VFKZLHULJHP *HOIQGH ZLH LP 9RUWUDJ DP %HLVSLHO 'LOOI
SHIHUHQ]SXQNWH H[LVWLHUHQ VLQG $EZHLFKXQJHQ YRQ OHWHL
7ROHUDQ]HQ P+VVHQ LP %HULFKW HUZIKQW XQG EHINXXHWXOQDVFK
]ZLQJHQG EHU«FNVLFKWLJW ZHUGHQ

(LQH VFKOHFKWH *HRUHIHUHQ]LHUXQJ LVW SRWHQWLHOO JHQDXV|
6LH ZLHIW GHQ %DXKHUUQ LQ 6LFKHUKHLW REZRKO GLH *HIDKU Q

6RQGHUIDOO*BAHIOB® GHU 2SWLN

'LH /XIWELOGDXVZHUWXQJ VW|%W GRUW DQ *UHQ]HQ ZR GLH %RG|
LVW LP :DOG ,P =ZHLWHQ :HOWNULHJ QXW]WHQ 7UXSSHQ GHC
OXQLWLRQVODJHU 6WHOOXQJHQ XQG )DKU]JHXJHH QL QGH%BR PHELHHU I
DX%HUGHP PHLVW NHLQH 'RNXPHQWDWLRQ YRU

6LFKWSUREOHP

(LQ /IXIWELOG GDV LP 6RPPHUKDOEMDKU DXIJHQRPPHQ ZXUGH JHL.
JHVEFKORVVHQHYV .URQHQ G DFK% RPE H6@W X QFKNUH O L 1 IMELOMIIUE W FIKH $ ¢
.DPHUDV LP VLFKWEDUHQ /LFKWVSHN W X® GRH WQ XEDX\L. FKNCE BLLD V6 H O
VW|UHQ 6FKDWWHQZXUI GHU 6WIPPH XQG 8QWHUKRO] GLH ,QWHUS!

'«UGH PDQ KLHU QXU QDFK RSWLVFKHQ .ULWHULHQ XUWHLOHQ
(UNHQQWQLVO+FNHQ GLH )ROJH

$LUERUQH /DVHUVFDQQLQJ /,'$5

ORGHUQH .DPSIPLWWHOYRUHUNXQGXQJ QXW]W GDKHU HUJIQJHQG
*HOIQGHPRGHOO '*0 GDV KHXWH PLWWHOV /,'$5 /LIJKW "HWHFWL
JOXJIHXJ VFDQQW GDEHL GLH (UGREHUIOIFK+H RPWXOVHV IZREXGOYRIQ
%DXPNURQHQ UHIOHNWLHUW A)LUVW 3XOVH3 HLQ NOHLQHUHU 7H
%RGHQ XQG ZLUG HUVW GRUW UHIOHNWLHUW A/DVW 3XOVH?3

'XUFK FRPSXWHUJHVWW]WH J)LOWHUDOJRULWKPHQ N|QQHQ DOOH 5
%IXPH %*VFKH $XWRV +IXVHU KHUDXVJHUHFKQHW ZHUGHQ

'‘DV (UJHEQLV LVW HLQ '*0 PLW HLQHU KRUL]JRQWDOHQ $XIO|VXQ
(UGREHUIOIFKH RKQH 9HIJHWDWLRQ JHLJW

x '"HU 9HUJOHOMK VLHKW PDQ DXI GHP /XIWELOG GLFKWHQ :DOG X
%YRPEHQWULFKWHU 5HFKWYV LP '*0 DOV 6FKUIJOLFKWVFKXPPHU:



-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRSK\WVLNDOLVFKHROBRARDXHFKDIW

.UDWHUODQGVFKDIW DXV KXQGHUWHQ ZHLWHUHQ %RPEHQWULFK
GRUW QLH JHSIOJW RGHU JHEDXW ZXUGH

x HGHXWXQJ U GLH *HUNDGHGAQ@J :DOGIJHELHWHQ LWWQGHEDW '*0 |
O] JOLFKNHLW %HODVWXQJHQ QDFK]XZHLVHQ GD KLVWRULVFKF
(UNHQQWQLVVH OLHIHUQ N|QQHQ

Kriegsluftbild

o

(UIDVVXQJ GHU NDPSIPLWWHOUHOHYDQWHQ %HIXQGH

'LH IXQNWLRQLHUW GDV =XVDPPHQI*JHQ DOOHU 3X]]JOHWHLOH LQ C
DQGHUHP DP %HLVSLHO GHV %DKQKRIV *Q]EXUJ GHU LP 9RUWUD.
GHPRQVWULHUW ZLH DXV GHU 7KHRUIHHUEKDVH $ HLQ NRQNUHWH!I

6FKULWW 'LH $NWHQODJH

'LH $NWHQUHFKHUFKH OLHIHUW
(UNHQQWQLVVH $ o)

IORJ 85LMWK $LU )RUFH
HLQHQ VFKZHUHQ $/QJULII DXI GLH
%DKQDQODJHQ 8KUJHLW S$EZXUI
RUW OXQLWLRQ XQ|G EHREDFKWHWHYV
SHVXOWDW GHU %RPEDUGLHUXQJ
VLQG GXOEKVERH) 5HSRUWYV
GRNXPHQWLHUW

6FKULWW 'LH %LOGDQDO\VH
9RUKHU YV 1DFKKHU

'LH PXOWLWHPSRUDOH $XVZHUWXQJ
YHUJOHLFKW QXQ GHQ =XVWDQG
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x O9RU GHP $QUHLYIOHLVDQODJHQ VLQG LQWDNW

x .XU] QDFK GHP GIQJUXIWELOG JHLJW GDV &KDRV 0DQ VLHKW EUHQ:
*HEIXGH XQG HLQH 9LHO]DKO YRQ (LQVFKOIJHQ ,Q HLQHP 7UsPP
XQG DXIJHULVVHQHQ *OHLVHQQVFW ODLXY OFAIQ G XIQ LKU(LQ]HO 1100
DQGHDOV DXI| IUHLHP YHOG

6FKULWW 6WHUHRVNRSLH XQG '"HWDLOEOLFN
'LH VWHUHRVNRSLVFKH /I XIWELOGDXVZHUWXQJ OIVVW GHWDLOOLHL
x +DQGHOW HV VLFK XP 7UPPHU (UKHEXQJ 9ROOIRUP "
x +DQGHOW HV VLFK XP .UDWHU 9HUWLHIXQJ +RKOIRUP "

%HVRQGHUHV $XJHQPHUN OLHJW DXI GHQ NOHLQHQ .UDWHUQ LQP
NOHLQ I[U HLQH '"HWRQDWLRQ LVW LVW GHU NODVVLVFKH +LQZHLV

(UJHEQLV XQG 9HULIL]JLHUXQJ

$XI %DVLV GLHVHU ,QGL]JLHQ ZHUGHQ 9HUGDFKWVSXQNWH %93 Yl
WHFKQLVFKH (UNXQGXQJ 6RQGLHUXQJ YRU 2UW EHVWIWLJW KIXIL
LP %HUHLFK GHU %93 RGHU LP QDKHQ 8PIHO®HYROQ FKW\FIKOWHKH)
%RPEDUGLHUXQJHQ %OLQGJIQJHU JHIXQGHQ ZHUGHQ VLHKH %HL)\

© Eric Moller /\KSBE
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=XVDPPHQIDVVXQJ 4XDOLWIWVILOWHU (UJHEQLV

'LH SURIHVVLRQHOOH +LVWRULVFKH (UNXQGXQJ LVW DOV PHKUVW.
GHQ $QIRUGHUXQJHQ GHU %DXIDFKOLFKHQ 5LFKWOLQLHQ .DPSIPLYV

'LH YLHU 4XDOLWIWVILOWHU GHU 3KDVH $
‘LH LP 9RUWUDJ GDUJHOHJW PXVV MHGH 8QWHUVXFKXQJ GLHVH Yl

5SHFKHUFKWMWHOOXQJ GHV KLVWRULVFKHQ .RQWH[WHV $QJULIIVFI
IXIWELOGDXVZHUWXQJ

OXOWLWHPSRUD®UW IXMIOGWIH YHUI<JEDUHQ =HLWUHLKHQ XU OLQL
(UNHQQWQLVO*FNHQ =XKLOIHQDKPH HLQHV '*0 LQ :DOGDUHDOHQ

BWHUHRVNRSIGLPHQVLRQDOH hEHUSU-IXQJ GHU %HIXQGH
*HRUHIHUHQJAWIPXWOH 9HURUWXQJ ]XU *HZIKUOHLVWXQJ GHU $XIIL1
.ODVVLIL]JLHUN®FRERWUXQJ

$P (QGH GLHVHV 3URJHVVHV VWHKW EHJU*QGHWHV (UJHEQLV LQN
9HUGDFKWVIOIFKHQ XQG (LQ]JHOEHIXQGHQ

x *UsQH =RXHFKHQ RKQH 9HUGDFKWVPRPHQWH %DXPD%QDKPHQ
ZHLWHUH WHFKQLVFKH 0D %0 Q DPG © HLWHILLRKS D B § YWAH Q

x 5SRWH =ROQHHU EHVWHKW HLQ EHJU QGHWHU NRQNUHW YHURUWHW
WHFKQLVFKH (UNXQGXQJHQ *EHUSUIW ZHUGHQ PXVV 'DEHL ZLU
%H]*QGHUXQJ GHU .DPSIPLWWHO XQWHUVFKLHGHQ

)DILW

(LQJDQJV ZXUGH GLH 7KHVH KDERPXOHLQW/XIWELOG DXV GHP =2Z}
DXVIJHZHUWHW 8QG SO|W]JOLFK ZDU GD GHU %YRPEHQEOLQGJIQJHU«

1DFK $QDO\VWH GHU )DOOEHLVSLBOWIDXVIXQGEHQJEXRQINDQQ GLH\
QXQ NRUULJLHUW ZHUGHQ

A:HLO ZLU QXU HLQ /XIWELOG DXVJHZHUWHW KDEHQ ZXUGHQ ZLU

%HL PHWKRGLVFK WOPEBVWHHQBHE INWHQSUIXQJ PXOWLWHPSRUDO
$QDOYWHVHOOW GHU )XQG HLQHV %OLQGJIQJHUV LQ GHU 5HJHO NF
ORJLVFKH %YHVWIWLIJXQJ GHU YRUDQJHIJDQJHQHQ +LVWRULVFKHQ (
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.DPSIPLWWHOUIXPXQJ :DV KDW *HRSK\VLN GDP

$QGUp )DKO .DPSIPLWWHOVHUYLFH % ( *PE+ (VWHQIHOG

'LH .DPSIPLWWHOEHODVWXQJ LQ 'HXWVFKODQG LVW LQ HUVWH
LQVEHVRQGHUH GHV =ZHLWHQ :HOWNULHJV :IKUHQG GHV =ZHLW]
PDVVLYH /XIWDQJULIIH DXI 6WIGWH XQG ,QG XV W U LXHUFOIIREER HG H \
OHQJHQ DQ %RPEHQ FD OLR 6WsFN DEJHZRUIHQ ZXUGHQ (LQ

GDYRQ GHWRQLHUWH QLFKW XQG OLHJW ELV KHXWH DO
EHODVWEDUHQ 6FKIW]XQJHQ VLQG DNWXHOO E @& BGIHLWH @ RPK
%RGHQ YHUERUJHQ +LVWRULVFKH /IXIWELOGXQWHUODJHQ VRZLH
GLH UIXPOLFKH O9HUWHLOXQJ GLHVHU $QJULIIH XQG ELOGHC
*HIIKUGXQJVDEVFKIW]XQJHQ

'LHVH KLVWRULVFKH %HODVWXQJ ZLUNW XQPLWWHOEDU LQ GLH
WDXVHQGH 9HUGDFKWVIOIFKHQ DQ /DQG XQG LP OHHU O9LHOH
%DXPD%QDKPHQ 1XII1OOLJ HQWGHFNW ZHVKDOE %DXYRUKDEH
SRUHQGEXQJ HUIRUGHUQ ORGHUQH .DPSIPLWWHOVRQGLHUXQJ

Y%YHVWDQGWHLO GHU *HIDKUHQDEZHKU XQG IRUDXQEBHW]XQ.
,QIUDVWUXNWXUSURMHNWH .DPSIPLWWHODOWODVWHQ VLQG DC
7TKHPD DQIXVHKHKYYEEBUVRQGHUH DXl GHU *UXQGODJH KLVWRULVFK
)DFKGDWHQ EHZHUWHW ZHUGHQ PXVV

+LHU VHW]W GLH *HRSK\VLN DQ *HRSK\VLNDOLVFKHM®YBVLYKUHQ
IOIFKHQGHFNHQGH XQG SK\WLNDOLVFK IXQGLHUWH (UNXQGXQJ
%OLQGJIQJHU OXQLWLRQVUHVWH XQG PHWDOOLVFKID®W |GNPUSH
%RGHQ JH|IIQHW ZHUGHQ PXVV $XI1JUXQG GHU JUR%HQ =DKO SRW
NRPSOH[HQ KLVWRULVFKHQ 6LWXDWLRQ LVW GLH *HRSK\VLN K
*HIDKUHQ ]X HUNHQQHQ G5IXPNRQJHSWH ]X HQWZUKMHOXQRZQG !
%DXYRUKDEHQ IDFKOLFK IXQGLHUW ]X UHGX]LHUHQ )sU *HRSK\VL
VLFK GDUDXV 7IWLIJNHLWVSURILOH LQ GHQHQ ZLVVHQVFKEC
JHOGXPVHW]XQJ XQG VLFKHUKHLWVUHOHYDQWH %HZBUWXQJ |
%HVRQGHUV GHXWOLFK ZLUG GLHV LQ GHU RSHUDWLYHQ )*KUXQ.
DQDO\®WRWAKSWLRQHOOHQ 7IWLJNHLW GHV )DFKSODQHUV .DPSIPL

'LH 5ROOH GHV 7UXSSI*KUHUV LVW DXI GLH VWUXNWXULHUWH VLT
GHU $UEHLWHQ DXI GHU 5IXPVWHOOH DXVJHULFKWHW (U YHUDQW
GHU JHRSK\VLNDOLVFKHQ '"HWHNWLRQ LP GHIB GL KHXWM X QW $EHDIIXQD
OHVVSDUDPHWHU XQG EHXUWHLOW OHVVVLJQDWXUHQ LQ (FKW]!
SK\VLNRAIHR/FRIJLVFKHQ .RQWH[W GHU MHZHLOLJHQ 5IXPIOIFKH
IHUURPDJQHWLVFKH +LQWHUJUXQG |6l O/G/HIUX @@ W & ¥ R/ SR PHH@HW 61\@ M
(IHIHNWH VLQG LQ GLH ,QWHUSUHWDWLRQ HLQ]JXEH]JLHKHQ =LF
XPVHW]EDUH (QWVFKHLGXQJVJUXQGODJH I+U GDV ZHLWHUH 9RUJ
GLHQW GHP $EJOHLFK YRQ (UZW BW)QDIW X H IPW WQGBHIQVUGHD OHQ (LJH
BW|UNJUSHUV :HLFKHQ /DJH 7LHIH RGHU *HRPHWULH YRQ GtF
ORGHOOYRUVWHOOXQJ DE ZHUGHQ OHVVVWUDWHJILH XQG RSHUD
HUIRUGHUW HLQBIW]LVERKOLFXDQ8QWULAKHUKHLWHQ HLQH NRC(
'RNXPHQWDWLRQ VRZLH HLQH NODUH .RPPXQLNDWLRQ PLW 5IXP
$XIWUDJJHEHUQ )*U JHRSK\VLNDOLVFK DXVJHELOGHWH )DFKNU
UHOHYDQW ZHLO VLH WKHRUHWLX®K HLHJWH D GH Y H5 [$QRMHDEPH@L
*EHUSU+IEDU PDFKW XQG IDFKOLFKH %HXUWHLOXQJHQ LQ VLF
cEHUI-KUW
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'HU )DFKSODQHU .DPSIPLWWHOUIXPXQJ DUEHLWHW GHPJHJHQ
NRQJHSWLRQHOOHQ XQG PHWKRGLVFKHQ (EHQH HLQHYV
*HIIKUGXQJVDEVFKIW]XQJHQ LQWHJULHUW KLVWR&DMFEH QI
$UFKLYTXHOOHQ EHXUWHLOW GLH :DKUVFKHLQOLFKNHLW YRQ
DXIEDXHQG HLQH PHVVSK\VLNDOLVFK EHJU*QGHWH B6RQGLHUVW
9HUIDKUHQ GLH )HVWOHJXQJ YRQ OHVVUDVWHUQ XQW LFOQU BRRW F
AXDOLWIWVDQIRUGHUX XIHOHH U%RI U-FNVLFKWLIJXQJ GHU JHRORJL
YRUUDQJLJHQ BW|UTXHOOHQ XQG GHU SURMHNWVSH]LILVFKHQ =
IXQJLHUW GHU )DFKSODQHU DOV 6FKQLWWVWHOOH ]JZLVFKHQ
5IXPWUXSSV UNQWZARUWHW HLQH NRQVLVWHQWH QDFKYROC
0D% QDKPHQHPSIHKOXQJHQ NRRUGLQLHUW GLH IDEKOLFKH .RPP)
$QVFKOXVVIIKLINHLW ]JZLVFKHQ 30DQXQJ )HOGXPVHW]XQJ XQ
JHRSK\VLNDOLVERKKQHBWFKMFKHGLHVHY 7IWLINHLWVIHOG GXUFK HL
XQG GXUFK GLH 1RWZHQGLJNHLW DXV SK\WLNDOLVFKH ORGE
JHRWHFKQLVFKH B5DQGEHGLQJXQJHQ ]X HLQHU EHODVWEDU
]XVDPPHQ]XI*KUHQ

P =XVDPPHQVSLHO EHLGHU 5ROOHQ HQWVWHKW HLQ NRQVLVWF
30DQXQJ ELV ]XU RSHUDWLYHQ 8PVHW]XQJ 'HU 7UXSEIQGUHU <E|
%HZHUWXQJVDQVIW]H LQ EHODVWEDUH )HOGHQWVFKHLGXQJHQ
(FKWJHLWEHGLQJXQJHQ 'HU )DFKSODQHU VWHOOW VLFKHU GD
WUDJIIKLJHQ SK\WLNDOLVFKHQ XQG SURMHNWVSH]JLILVFKHQ *
*EHUJHRUGQHWHQ =LHOVWHOOXQJHQ HLQJHEHWWHW VULY® )*U G
GLHVHV :HFKVHOVSLHO GHVKDOE YRQ ,QWHUHVVH ZHLO HV GLH
HLQHP NODUHQ $QZHQGXQJVEH]XJ YHUELQGHW XQG ]XJOHLFK $
IDFKYROOJLHKEDUNHLW XQG 6LFKHUKHLW HUI-OROQ@ 6 HIGWVRRUMW V|
0 X GBMILQ \RUWU D \ V UREXVWHQ 9RUYHUDUEHLWXQJVURXWLQHQ
,QWHUSUHWDWLRQVKLOIHQ ZLUG GLH $QVFKOXVVIIKLINHLW ]ZLV
)»U *HRSK\WLNHULQQHQ XQG *HRSK\WLNHU HU|IIQHW BLE& .DP
$UEHLWVIHOG LQ GHP PHWKRGLVFKH B6RUJIDOW XQG VDFKOL
5LVLNRUHGXNWLRQ XQG ]XU 5HDOLVLHUXQJ NRPSOH[HU ,QIUDVW

$XV]XJ DXV GHP *HVHW] sEHU H[SORVLRQVJHIIKUOCALFKHQEWRIIH
HLQVHKEDU XQW H U RLANHHMHNWY HG H

t E $EV G

>«@ GDV *HVHW] JLOW >«@ I+U GHQ (UZHUE GHQ %HVLW] GD
9HUEULQJHQ GDV %HDUEH LGADH/Q$ X3 D X FEHBUQ)LLAKVOHHQHQ GDV
%HUJHQ XQG GDV $XIEHZDKUHQ VRZLH GHQ LQQHUEHWULHEOI
)XQGPXQLWLRQ >«@

T $EV

>«@ 9HUDQWZRUWOLFKH 3HUVRQHQ >«@ VLQG
$XIVLFKWVSHUVRQHQ LQVEHVRQGHUH /HLWHU HLQHU %HW!

6SUHQJIJEHUHFKWLJIWH | DFHWHRAKEMPHLKHVHIX IVLFKWVSHUVRQD

.DPSIPLWWHOEHX®GWDIJKWQYHUZDOWHU VRZLH 3HUVRQHQ GLH

9HUEULQJHQ H[SORVLRQVJHIIKUOLFKHU 6WRIIH ]X GHUHQ hEF

]XP (PSIDQJ GLHVHU 6WRIIH YRQ DQGHUHQ EHVWHOOW VLQG

T

'LHLQt $EV 1U XQG %XFKVWDEH D EHJHLFKQHWHQ YH
3HUVRQHQ G+UIHQ LKUH 7IWLIJNHLW EXK|DXGCWOEFRKHEHQQ VLH
%HIITKLIXQJV\ERKRHIVD HQ
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$XV]XJ DXV GHP %XQGHVDQ]HLJHU A%HNDQQWPDFKXQJ GHU
$QHUNHQQXQJ XQG 'XUFKI*KUXQJ YRQ /HKUJIQJHQ QDFK GHP 6S
-DQXDU %$Q] $7 % HLQVHKEDU XQWHU ZZZ EXQGH

$XIVXFKHQ L'HW WMMHWBHYWUHQ HLQHYV 2UWHYV DXI P|JOLFKHV 9RUK
YRQ )XQGPX®LWVRROLH%OLFK KLHU]X QRWZHQGLJHU 9RUEHU
GHQHQ GLHVHU 2UW EHWUHWHQ ZHUGHQ PXVYV

$QODJIH % *UXQGOHKUJDQJ A)DFKWHFKQLVFKHV $XIVLFKWYV
.DPSIPLWWHOEHVHLWLJIXQJ?3

=HLWYRUJDEHQ
9HUPHVVXQJ *UXQGODJHQ XQG '"HWHNWLRQ /IHKUHLQKHLW

/JHKUSODQ
9HUPHVVXQJ *UXQGODJHQ XQG 'HWHNWLRQ

.DUWRJUDSKLH XQG 9HUPHVVXQJVWHFKQLN (LQPHVVXQJ YRQ
*UXQGODJHQ GHU *HRSK\VLN

$XIEDX XQG )XQNWLRQ GHU '"HWHNWLRQVPLWWHO

$XVZDKO JHHLIJQHWHU '"HWHNWLRQVPLWWHO

2EHUIOIPKHR %RKUORFKGHWHNWLRQ

6LJQDOXPIHOG

$XVZHUWXQJ XQG 'RNXPHQWDWLRQ

X X X X X X

$XV]XJ DXV GHU %DXIDFKOLFKHQ 5LFKWOLQLH .DPSIPLWWHOUIXP
XQWHU ZRP \EI®H

$ $QIRUGHUXQJHQ DQ GDV 3HUVRQDO *HRSK\VLN
*HOWXQJVEHUHLFK

*HRSK\VLNDOLVFKH (UNXQGXQJ YRQ NIB®B VP MWHI® YOI IF& H®& WX
(UPLWWOXQJ GHV PHWDOOLVFKHQ IHUURPDJQHWLVFKHQ 6W|U
IOIFKHQKDIWH GLJILWDOH OHVVZHUWHUIDVVXQJ PLW SDVVLYH
DUUD\V VRZLKNZAAHUMQIXXQG ,QWHUSUHWDWLRQ

$QIRUGHUXQJHQ
3URMHNWOHLWHU

$XIJDEHQ GHV 3URMHNWOHLWHUV VLQG

X 30DQXQJ GHU OHVVXQJHQ

X )DFKOLFKH %HJOHLWXQJ GHU OHVVXQJHQ
X %HZHUWHQ GHU 'DWHQ XQG (UJHEQLVVH

9RUDXVVHW]XQJ LVW HLQ GHWDLOOLHUWHYV )DFKZLVVHQ X D

Xx GLH SK\VLNDOLVFKHQ *UXQGODJHQ GHU OHVVXQJHQ GLH Ol
HLVH GHU OHVVWHFKQLN

X (LQVDW]P|JOLFKNHLWHQ 6RQGLHUWHRAKZIEHY 9HUIDKUHQVVW

X $XIEDX )XQNWLRQVZHLVH GHU $XVZHUWHSURJUDPPH LQNO
'DWHQEHDUEHLWXQJVP|JOLFKNHLWHQ

X 6LIQDOYHUDUEHLWXQJVPHWKRGHQ 6SHNWUDODQDO\VH )L
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'D]X ZLUG

x HLQ DEJHVFKORVVHQHV +RFKVFKXOVWXGLXP LQ HLQHP
QDWXUZLVVHQVFKDIWOLFKHQ WHFKQLVFKHQ =ZHLJ PLW JHF

X HLQH JOHLFKZHUWLJH $XVELOGXQJ PLW JHRSK\VLNDOLVFK'}

x ODQIJMIKULIJH %HUXIVHUIDKUXQJ LQ GLHVHP %HUHLFK

YRUDXVJHVHW]IW

OHVVWHFKIQQLINHIUL HX U

$XIJDEHQ GHV OHVVWHFKQLNHUV VLQG

X hEHUSU*IXQJ GHU RUGQXQJVIHPI%HQ /DJH GHU 8QWHUVXFK
JHIHEHQHQIDOOV (LQPHVVXQJ E]Z $EVWHFNXQJ GHU OHVVI
GLH RUGQXQJVIHPI%H "XUFKI*KUXQJ GHU OHVVXQJHQ

GDV 3U*IHQ XQG GLH %HXUWHLOXQJ GHU 'DWHQTXDOLWIW L
GLH 6LFKHUVWHOOXQJ GHU )XQNWLRQVIIKLINHLW GHU 6RQ¢

X X X X

9RUDXVVHWI]XQJHQ VLQG

X .HQQWQLVVH *EHU GLH SK\WLNDOLVFKHQ *UXQGODJHQ GHU
VRZLH $UW XQG :HLVH GHU OHVVWHFKQLN

X .HQQWQLVVH 9HUIDXWHQNOWIUNHQ

X %HKHUUVFKXQJ GHU 6RIWZDUH ]XU $XIQDKPH GLJLWDOHU (
.DPSIPLWWHOVXFKH

X OHKUMIKULJH (UIDKUXQJ LQ GHU VHOEVWVWIQGLJHQ 'XUFKI
OHVVPHWKRGLN

$XV]XJ DXV GHU '*89 ,QIRURBBDWOR@XQJVDQOHLWXQJ ]XU *HIIKUGX
XQG )HVWOHJIXQJ YRQ 6FKXW]PDRBRIPKWNHEHKXPEQU: HLQVHKE
ZZZ EJEDX GH

$QRPDOLH BW|USXQNW BW|UN|USHU

(LQH EHLP 6RQGLHUHQ PLW OHVVJHUIWHQ : 6RQGH GXUFK HL
IHVWIHVWHOOWH $EZHLFKXQJ YRQ GHU ]X HUZDUWHQGHQ 5HJ

O0D%JHEOLFK LVW GDVV GLH $QRPDOLH LQ GHU )OIFKH DOV V
DOVR HLQH A2UWVEHVWLPPXQJ3 HLQHV 6W|USXQNWYV HUIROJH
9HUGDFKW DXI| .DPSIPLWWHO EHJU*QGHQ $XI NDPSIPLWWHOY
$QRPD®LMQIJHHLIQHWHQ 9HUIDKUHQ E]JJO GHV .DPSIPLWWHO"?

'LH $EELOGXQJ GHU $QRPDOLH LQ GHU JHRSK\VLNDOLVFKHQ
EHJHLFKQHW 8UVDFKH GDI*U VLQG GLH VRIJHQDQQWHQ B6W|UN
YHUXUVDFKHQGHQ 2EMHNWH

'"HU 6W|USXQNW NDQQ GXUFK

+ HLQHQ NOHLQHQ 6W|UNJUSHU ] % HLQHQ 6SOLWWHU HLQI

+ HLQHQ JUR%HQ HLQJHOQHQ 6W|UN|USHU ] % HLQH FP
5DGIHOJH

+ HLQH =XVDPPHQEDOOXQJ E]Z =XVDPPHQODJH YRQ PHKUHUH
PHKUHUH 6SOLWWHU RGHU *HVFKRVVH *UDQDWHQ

+ RGHU DXFK 6FKUDXEHQ 11JHO .LVWHQEHVFKOIJH RGHU bKQ
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"HWHNWLRQ
6RQGLHUXQJ PLW HLQHP JHRSK\VLNDOLVFKHQ 9HUIDKUHQ

RKQH $XI]JHLFKQXQJ $QDORJ

'LH OHVVZHUWH ZHUGHQ XQPLWWHOEDU EHZHUWHW
$QZHQGXQJ EHL GHU YROOIOIFKL]J SXQNWXHOO ERGHQHLQJU
GHU NHLQH JHLWOLFKH 7UHQQXQJ ]JZLVFKHQ 6RQGLHUHQ XQG

PLW $XI]JHLFKQXQJ 'LJLWDO

'LH OHVVZHUWH ZHUGHQ LP +LQEOX8E BoH ZG UW X 8 IWRHLUIMWSKEV
HOHNWURQLVFKHU 'DWHQHUIDVVXQJ DXI HLQHP 6SHLFKHUJHU
YRQ 6RQGLHUXQJ XQG JUHLOHJIXQJ

'LHVH $QZHQGXQJ LVW EHVRQGHUV JHHLJQHW ]XU 'RNXPHQWL
9RUJHKHQ VRZLH ]XU $EVFKOXVVGRNXPHQWDWLRQ
=XVIW]OLFK EHVWHKW GLH O|JOLFKNHLW HLQHU ORGHOOLHUX!
+LQEOLFN DXI| 7LHIH /DJH XQG *HZLFKW GHV 6W|UN|USHUYV
%HL %RKUORFKVRQGLHUXQJHQ 7LHIHQVRQGLHUXQJHQ LVW C
REOLJDWRULVFK



-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRSK\WVLNDOLVFKHROBRARDXHFKDIW




-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRSK\WVLNDOLVFKHROBRARDXHFKDIW

ODJQHWLVFKH $QRPDO+HQ YHUVWHKHQ
1XPHULVFKH 6LPXODWLRQHQ I«U GLH 3UD[LV GHU .1

& 9LUJEO+|UGW
IHXH 6FKXOH :ROIVEXUJ :ROIVEXUJ
,QVWLWXW |+U *HRSK\VLN XQG HIWUDWHUUHVWULVFKH 3K\VLN 78

(LQOHLWXQJ

ODJQHWLVFKH 9HUIDKUHQ VWHOOHQ HLQHV GHU JHQWUDOHQ :HUN]
YHUEOLHEHQHQ .DPSIPLWWHOQ GDU | % %LOOLQJV L QVEHVF
%RPEHQ *UDQDWHQ RGHU GHUHQ )UDJPHQWH BUHWHDGLP
FKDUDNWHULVWLVFKH PDJQHWLVFKH $QRPDOLHQ GLH I-U LKUH

1HEHQ IOIFKHQKDIWHQ ODJQHWLNPHVVXQJHQ KDW VLFK LQ GHC
%RKUORFKPDJQHWLN DOV EHVRQGHUV HIlHNGMLHIH QB W KRR HIWDREC
NRPSOH[ YHUWHLOWH 2EMHNWH ]XYHUOIVVLJ ]X GHWHNWLHUHQ

%HL GHU %RKUORFKPDJQHWLN ZHUGHQ PDJQHWLVFKH )HOGJU|%
JHPHVVHQ GLH W\ASLVFKHUZHLVH PHKUHUH OHWHU WLHI VLQG ,Q
KIXILI OHVVVRQGHQ J]XP (LQVDW] GLH GHQ YHUWLN DOHQGHN\D & GHHQW
GHU YHUWLNDOHQ )HOGNRPSRQHQWH HUIDVVHQ 'LHVHU *UDGLH:
"LITHUHQ]JHQTXRWLHQWHQ EHVWLPPW LQGHP ]ZHL 6HQVRUHQ PLW |
P HLQJHVHW]W ZHUGHQ 'LH %RKUXQJHIXVILIRIGKUQV GHRESHJIB 8 UY HE
]JZLVFKHQ %RKUORFK XQG YHUPXWHWHP 2EMHNW KIXILJ LP %HUHLF
6LIQDOH UHVXOWLHUHQ DXV GHU hEHUODJHUXQJ GHV ORNDOHQ (I
,QNOLQDWLRQ YRQ HEOEHYP BXIZHL\GMDVX=LHOREMHNW YHUXUVDFK!

'LH $XVZHUWXQJ GHU ODJQHWLNPHVVXQJHQ HUIROJW <EOLFKHI
PDJQHWLVFKHQ 'LSROPRGHOOHY DQ GLH OHVVGDWHQ ZHOFKH GD
HLQHU 9ROONXJHO H[DNW EHVFKUHLEHQ ] % %ODMNKIQXQJ GH XW:
PDJQHWLVFKHQ $QRPDOLHQ I+U UHDOLVWLVFKH 2EMHNWJHRPHWUL
ELVKHULJHQ 8QWHUVXFKXQJHQ ODJ GHU )RNXV DXI GHU )UDJH L
KLQUHLFKHQG EHVFKUHLEW XQG ZDQ @ UJIR UKG|K Y O HF &X\DIWDLG RETPQRAX

,Q GLHVHU $UEHLW ZLUG GLH ODJQHWLVLHUXQJ GHU XQWHUVXFK\
ODJQHWLVLHUXQJ EHWUDFKWHW 5HPDQHQWH ODJQHWLVLHUXQJ
DXIWUHWHQ XQG GLH UHVXOWLHUHQGHQ PDXYNWQV PKHIY FHQRIFHI,
BWXGLHQ ] % %LOOLQJV XQG %HUDQ OHJHQ MHGRFK QD
%OLQGJIQIJHUQ DXIJUXQG YRQ 6FKRFNHQWPDJQHWLVLHUXQJ ZIKUF
(LQH GHWDLOOLHUWH %HKDQGOXQJ GL IBWHVYRUBEHNWM QCHQHS GE LS
GD KLHUI+U XPIDQJUHLFKH OHVVXQJHQ DQ UHDOHQ 2EMHNWHQ
EHODVWEDUH $XVVDJHQ ]X HUP|JOLFKHQ

9RU GLHVHP +LQWHUJUXQG ZLUG LQ GHU YRUOLHJHQGHQ $UEHLW
UIXPOLFKH /DJH IHUURPDJQHWLVFKHU 2EMHNWH LP (UGPDJQHWIH
$QRPDOLHQ EHHLQIOXVVW XQG ZHOFKH .RQVHTMLHQPHMI WLRFE ZEMHDNK
LP .RQWH[W GHU %OLQGJIQJHUVXFKH HUJHEHQ



-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRSK\WVLNDOLVFKHROBRARDXHFKDIW

(QWPDJQHWLVLHUXQJ

8P GLH $XVZLUNXQJ GHU /DJH HLQHV 2EMHNWHYV DXI| GLH JHPHVVH
LVW HLQ JUXQGOHJHQGHV 9HUVWIQGQLYV GHU SK\VLNDOLVFKHQ
HUIRUGHUOLFK 'DV (UGPDJQHWIHOG VWHOOW HBQZWNNQ@RMWILWOC
PDJQHWLVLHUEDUHU 2EMHNWH ORNDO YHUIQGHUW ZLUG )HUL
W\SLVFKHUZHLVH LQ .DPSIPLWWHOQ YHUZHQGHW ZHUGHQ ZHUGH
PDJQHWLVLHUW 'LHyODV@HGDEHHURPQOLSHRERQWARQBIOFKXP DQUH.
ODJQHWHIHOBG NDQQ yGXiUEKEHVFKULHEHQ ZHUGHLMH BPREGHWLVFKH
6XV]HSWLELOLWIW GHV ODWHULDOV GDUVWHOOW

'LHVH HLQIDFKH %H]JLHKXQJ ZLUG MHGRFK GXUFK GHQ (IIHNW G
,QQHUKDOE HLQHV PDJQHWLVLHUWHQ .|USHUV EDXW VLFK HLQ *HJ}
HQWJHJHQZLUNW XQG GLH UHVXOWLHUHQGHHONW QHW GV IGKW¥®EJ GU
(QWPDJQHWLVLHUKIQVFKDNWRHWQ GHU DXVVFKOLH%OLFK YRQ GHU
DEKIQJW XQG :HUWH JZLVFKHQ XQG DQQLPPW 8QWHU %HU+FNV
HUJLEW VLFK HLQH VFKHLQERKUH 6XV]HSWLELOLWIW

Toaal —5¢

)U HLQIDFKH *HRPHWULHQ ODVVHQOVREEKHERDO YWUW VHAKIHLHAIW B  UelU
su l-U ODQJIHVWUHFNWH 6WIEH HQWOBIRQU NIOWHQ XQ&LV DFXINH JH/J
ZIKUHQG HU IU G*QQH 3ODWWHQ VHQNUHFKW ]XU 30ODWWHQIOIFKH

(LQ EHVRQGHUV UHOHYDQWHU *UHQ]IDOO HUJLEW VLFK |I-U KRKH
6WIKOH W\SLVFK VLQ@Qrr$&ERAMWZIDHUW GHU (QWPDJQHWLVLHUXQJV

ODJQHWLVLHUXQJ QIKHUXQJVZHLVH XQDEKIQJLYJ I\Y-BELO'[ﬁ\H\,HULDO Z]
(6]
YHUHLQIDFKW

JEL TAW HQWVSULFKW KLHU EHL GHP DQLVRWURSHQ XQWPDJQHW
SLFKWXQJ 7\SLVFKH :HUNVWRIIH YRQXQBGPSXBNVWWKHIQ ZHLN HRVLIP ¢
VFKZDFKHU PDJQHWLVFKHU )HOGHU 6XV]HSWLELOLWIWEG BRQ PHK
'DPLW OLHJW LQ GHQ PHLVWHQ SUD$*VHIQPIHDOIQWRHD | LAOMHIH Q B X H+
GHU PDWHULDODEKIQJLJHQ B6XV]HSWLELOLWIW GHV =LHOREMHNYV
PDJQHWLVFKHQ $QRPDOLHQVWIUNH YRQ XQWHUJHRUGQHWHU %HGHI

6WDWWGHVVHQ ZLUG GLH UHVXOWA KIDHPQ B/HDXFKQEMWH VHIRBX@BHQH F
$QRPDA@LPAD%JHEOLFK GXUFK GLH *HRPHWULH GHV 2EMHNWYV
(QWPDJQHWLVLIBUWAQIHIOWWRHY KDW ZHLWUHLFKHQGH .RQVHTXHQ
PDIQHWLVFKHU %RKUORFKPHVVXQJHQ ,QVEHVRQGHUH ]JHLJW VL
2EMHNWHQ RGHU HLQH $EVFKIW]XQJ LKUHV *HZLFKWY DOOHLQ DXI
PLW HBIXXLFKHQ 8QVLFKHUKHLWHQ EHKDIWHWWUYWQ 8SQQOIKNY F KL
YHUJOHLFKEDUHU ODWHULDO]XVDPPHQVHWI]XQJ VHKU IKQOLFKH "LS
IX VWDUN YDULLHUHQGHQ $QRPDOLHIRUPHQ I+KUHQ

9RU GLHVHP +LQWHUJUXQG ZHUGHQ LP )ROJHQGHQ QXPHULVFKH
$QRPDOLHQ LGHDOLVLHUWHU .JUSHU PLW XQWHUVFKLHGOLFKHQ "
6LPXODWLRQHQ UHDOLVWLVFKHU %YRPEHQJHRPHWUBINNI RMUHU DXL RXLH
JHPHVVHQHQ %RKUORFKVLIQDOH ]X XQWHUVXFKHQ =LHO LVW H
JHRPHWULHEHGLQJWHQ (I IHNWH ]X YHUPLWWHOQ XQG GLH *UHQ]H!
PDIQHWLVFKHU %YRKUORFKGDWHQ DXI]X]JHLJHQ



-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRSK\WVLNDOLVFKHROBRARDXHFKDIW

IXPHULVFKH 6LPXODWLRQHQ

=XU 9DOLGLHUXQJ GHU REHQ GDUJHVWHOOWHQ WKHRUHWLVFK
(QWPDJQHWLVLHUXQJ XQG GHU 2EMHNWJHRPHWULH DXl PDJQHWL
6LPXODWLRQHQ PLW GHU 6RIWZDUH &2062/ OXOWLSK\\QLEVW XWFKJF
V\IVWHPDWLVFK ]X XQWHUVXFKHQ LQ ZHOFKHP 0OD% GLH )RUP XC
.JUSHUV EHL NRQVWDQWHP 9ROXPHQ XQG LGHQWLVFKHP ODWHULTL
UHVXOWLHUHQGHQ %YRKUORFKVLIQDOH EHHLQIOXVVHQ

=XQIFKVW ZXUGHQ LGHDOLVLHUWH 9ROO]J\OLQGHU PLW $FKVHQYHU
GHQ 'XUFKPHVVHU XQG GLH +|KH EHWUDFKWHW 6RPLW HUJHEHQ V
ELV ODQJH 6WIEH $EE

39 cm

84 cm

1:10 1:3 1:1 31 10:1

$EELOGXIHU ZHGEHMIMGHUIHRPHWULHQ PLW XQWHUVFKLHGOLFKHQ §
]X 'XUFKPHVVHU $0OH .|USHU KDEHQ GDV JOHLFKH 9ROXPHQ YRQ

$OOH VLPXOLHUWHQ =\OLQGHU EHVLW]JHQ GDVVHOEH 9ROXPHQ Y]
6WDKOGLFKWH YRQ NJ Pi HLQHU ODVVH YRQ HWZD NJ HQWVSU
ZXUGH IU DOOH 6LPXODW LLRWHIH HIKORHLWOLWKEJXILQGHQ VLFK DO
+RF&K*UHQ]IDOO VRGDVV PDWHULDODEKIQJLJH (IIHNWH ZHLWJHKH
XQG GHU (LQIOXVV GHU *HRPHWULH LP 9RUGHUJUXQG VWHKW

'DV H[WHUQH ODJQHWIHOG ZXUGH DOV KRPRJHQHV (UGPDJQH\
Npecl Arrrr&avrrrPQ7 GHILQLHUW HQWVSUHFKHQG HLQHU ,QNOLQDWL
$QRPDOLHQ ZXUGHQ HQWODQJ VHQNUHFKWHU %RKUXQJHQ PLW |
2EMHNWVFKZHUSXQNWH OLHJHQ LQ GUHL OHWHU 7LHIH )sU MHGH\
VREXOLHUW HLQH QJUGOLFK XQG HLQH |[VWOLFK GHV .JUSHUV MHZ

P $EE $0OV PHVVQDKH .HQQJU|%H ZXUGH DXV GHQ 6LPXODW

'"LIIHUHQ]JHQTXRWLHQW GHU YHUWI%[%?[PQWQHGLEDJ—[}’HN\HQW@ME’\SWQQQ\A
WIFP EHUHFKQHW
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z

NP 2

$EELOGX@ILPXODWLRQVUDXP I+U HLQHQ OLHJHAE WXWVIHEGWWKQW H \
'DUJHVWHOOW LVW GDV IHUURPDJQHWLVFKH 2EMHNW EODX LQ P
WLHIHQ %RKUXQJHQ Q|UGOLFK XQG |[VWOLFK GHRQWDSHUSE VWO
]JZLVFKHQ %RKUXQJ XQG 2EMHNW EHWUIJW P

'LH (UJHEQLVVH I*U HLQHQ OLHJHQGHQ =\OLQGHU LQ GHU |[VWOLFKF
7TURW] LGHQWLVFKHP 9ROXPHQ XQG LGHQWLVFKHU 6XV]HSWLELOL'
GHU $PSOLWXGH GHU $QRPDOLHQ G IUH DIVWMVRF KEGH W %6 KV K QDOH U & |
]XUeFN]XIeKUHQ VLQG %HUHLWYV GLHVH (UJHEQLVVH YHUGHXW!
2EMHNWJHRPHWULH DXI GLH JHPHVVHQH 6LJQDOVWIUNH

Bohrung Ost, Zylinder liegend in EW
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$EELOGXQ@HUWLNDOHU 'LIIHUHQJHQTXRWLHQW GHU YHUWLNDOHQ
] FP HQWOD@WGHAKHQ %RKUXQJ l-U OLHJHQGXRULARWX & I WRIL ¥
XQWHUVFKLHGOLFKHQ $FKVHQYHUKIOWQLVVHQ
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$EELOGXQJ ]JHLJW GLH HQWVSUHFKHQGHQ (UJHEQLVVH I+U GLH Q
QXU GLH $PSOLWXGHQ GHU $QRPDOLHQ HUKHEOLFK VRQGHUQ
ODQJIJHVWUHFNWH 6WIEH HLQ DXVJHSUIJWHYV OLQ LJRMSHH UD X4 MQH W W
QDKH]X VIPPHWULVFKH $EIROJH YRQ OLQLPXP XQG OD[LPXP 'LHVH
GHU ODJHDEKIQJLIJHQ (QWPDJQHWLVLHUXQJ XQG GHU GDUDXV IROJ

Bohrung Nord, Zylinder liegend in NS
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Tiefe in m

$EELOGXQ@HUWLNDOHU 'LITHUHQ]JHQTXRWLHQW GHU YHUWLNDOHQ
0] FP HQWODQUGO®HBKBQ %RKUXQJ I+U OLHJHQ®XRULHKQWMMNGIL WAH. \
XQWHUVFKLHGOLFKHQ $FKVHQYHUKIOWQLVVHQ

'LH (UJHEQLVVH I+U VHQNUHFKW VWHKHQGH =\0OLQGHU VLQG LQ
.RQILJIXUDWLRQ WUHWHQ GLH VWIUNVWHQ $QRPDOLHQ DOOHU XQV
JHULQJH (QWPDJQHWLVLHUXQJVIDNWRU HQWOOGDRH QBKH]R SMDFKXYE
5LFKWXQJ GHV DQUHJHQGHQ (UGPDJQHWIHOGHV DXVJHULFKWHW L\
)DOO LKU OD[LPXP
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Bohrung Nord, Zylinder stehend
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Tiefe in m
$SEELOGXQHUWLNDOHU "LITHUHQ]JHQTXRWLHQW GHU YHUWLNDOHQ
0] FP HQWODQUG®HBKBIQ %RKUXQJ IeU YHUWLNDO RULHQWLHUWH
$FKVHQYHUKIOWQLVVHQ

,QVJHVDPW ]JHLJHQ GLH 6LPXODWLRQHQ GHU LGHDOLVLHUWHQ =\C
HLQHV 2EMHNWHY HLQHQ PD%JHEOLFKHQ (LQIOXVV DXI| GLH 6WIU
JHPHVVHQHQ 'LITHUHQ]JHQTXRWLHQWHQ EHVLWEKOQ DAGIN H | UISHNWGIL
JOHLFKH ODVVH GDV JOHLFKH 9ROXPHQ XQG GLH JOHLFKH 6XV]HS\

=XU TXDQWLWDWLYHQ (LQRUGQXQJ GLHVHU (UJHEQLVVH ZXUGH D
'LSROPRPHQWHNW «EHU GDV 9ROXPHQLQWHHIDHF GAIHWDIQHWLVLH

“Liy @8

7DEHOOH IDVVW GLH %HWUIJH GHU 'LSROPRPHQWH VRZLH GLH ,
YHUVFKLHGHQHQ $FKVHQYHUKIOWQLVVH XQG /DJHQ ]XVDPPHQ

7TDEHOOHWHWUDJ GHV PDIJQHWLVFKHQ 'LSROPRPHQWHYV XQG ,QNOL
9ROO]J\OLQGHU PLW XQWHUVFKLHGOLFKHQ $FKVHQYHUKIOWQLVVHQ
,QNOLQDWLRQ GHV LQGX]JLHUHQGHQ +LQWHUJUXQGIHOGHYV OLHJW

$FKVHQYHUKIAHN QDB BEIOF KBV XROALHIHQG BQRFXKWXQRVWHKHQG
6FKHLEHP _ $P ,QN P_ $P ,QN fP_ $P ,QN f
P_ $P ,QN P_ $P ,ON P_ $P ,ON f
P_ $P ,ON P_ $P ,ON P_ $P ,ON f
P_ $P ,ON P_ $P ,ON P_ $P ,ON f
6WDE P_ $P ,QN P _ $P ,QN P_ $P ,QN f

'LH 7DEHOOH ]JHLJW HLQH DXVJHSUIJWH S$EKIQJLIJNHLW GHYV
$FKVHQYHUKIOWQLY DOV DXFK YRQ GHU 2ULHQWLHUXQJ GHV .|U
=\OLQGHU GLH JOHLFKH ODVVH EHVLW]HQ YDULLHUW GH¥XQ@EHWUDJ
$P 'LHVY HQWVSULFKW HLQHU 6SDQQZHLWH XP GHQ )DNWRU
GHV 'LSROPRPHQWHY HUKHEOLFK XQG UHLFKW YRQ QDKH]X KRUL]R
YRQ f ELV ]X QDKH]X YHUWLNDOH USRSV LAKWMXEHQ PYWFK GfH]
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$EZHLFKXQJHQ YRQ GHU ,QNOLQDWLRQ GHV LQGX]LHUHQGHQ
6LPXODWLRQHQ EHVWIWLJHQ GDPLW TXDQWLWDWLY GDVV HLQH
/IDJHEHVWLPPXQJ DOOHLQ DXI| %DVLV GHV 'LSROPRP NGO WHXQRLHD H L
LVW

9HUDOOJHPHLQHUQG OIVVW VLFK IHVYWVWHOOHQ GDVV EHL VWDUN
EHYRU]XJW HQWODQJ GHU OIQJVWHQ 'LPHQVLRQ DXVJHULFKWHW L
DQQIKHUQG JOHLFKHQ $EPHVVXQJHQ GLH 5&RRWXIQHUEBG UWVGP D'1(
(ITHNW LVW LQ $EELOGXQJ GDUJHVWHE G\EH QHHGKIUGKQH & DKQL WD L
PLW HLQHP $FKVHQYHUKIOWQLV YRQ XQG HLQHQ =\OLQGHU PLW
J)DUEOLFK GDUJHVW H®HW 0IDV\WY HAHLY HHW QD J ZIKUHQG GLH 6WURPO
PDJQHWLVFKHQ $ONHMIVGHX¥WWHFKHQ 'HU ZHL%H 3IHLO ]JHLJW GLH

ODJQHWLVLHUXQJ XQG GDPLW GLH GHV 'LSROPRPHQWHV DQ

Farbe: Betrag der Magnetisierung(A/m); Streamline: Magnetische Farbe: Betrag der Magnetisierung(A/m); Streamline: Magnetische
Flussdichte Flussdichte

Vertikale Position
Vertikale Position

0.2 0.2 -0.2 0 0.2
Sid-Nord Position Sid-Nord Position

$EELOGX®QRKQLWWH LQ GHU(EHQN UMKMKHQLHE HQ G$HX ¥ UAIFKGHKD 1 Q
JLQNV NRPSDNWHU =\OLQGHU LP 9HUKIOWQLV UHFKWV ODQJJ
)DUEH ]JHLJW GHQ %HWUDJ GHU ODJQHWLVLHUXQJ QRXB BHUHL%
PDIJQHWLVFKHQ YOXVVGLFKWH ZHL%H 3IHLOH JHLJHQ GLH 5LFKWXC

$XV GHQ 6FKQLWWHQ GXUFK GLH =\OLQGHU ZLUG GHXWOLFK GDVV
QLFKW KRPRJHQ LVW $X%HUGHP LVW ]X HUNHQQHQ GDVV GLH
ODQJJHVWUHFNWHQ =\OLQGHU $EE UH FIKOWY DEHA X WRKLVE KX @ B QH & H
6\PPHWULHDFKVH IROJW 'LHV OLHJW GDUDQ GDVV GLH (QWPDJQH\
JUR% XQG HQWODQJ GHU 6\PPHWULHDFKVH VHKU NOHLQ LVW %HL
IROJW GLH ODJQHWLVLHYXQDEHU BLFRBIX@IGEM GD KLHU GLH (QW
5DXPULFKWXQJHQ DQQIKHUQG JOHLFK ZLUNW

'LH DQ LGHDOLVLHUWHQ =\0LQGHUQ JHZRQQHQHQ (UNHQQW
.DPSIPLWWHOJHRPHWULHQ *EHUWUDJHQ 'LHV ZIOEG DHXIER® EHH QH |
GHV 7\SV A*3 OE 0% BXV GHP =ZHLWHQ :HOWNULHJ GHPRQVWULF
%RPEH ZXUGH DXI| %DVLV HLQHU WHFKQLVFKHQ 6FKQLWW]HLFKQX:
&2062/ OXOWLSK\VLFV ]X HLQHP GUHLGLPHQVLRQDOHQ ORGHOO
DXVVFKOLH%OLFK GHU IHUURPDJQHWLVFKH 'UKEN NG ISP L BKBUWLFQIM-
LQ GHQ %RGHQ LQ GHU 5HJHO DEUHL%W XQG IsU GLH '"HWHNWLRQ
VSLHOW 'HU GLJLWDOLVLHUWH 'UXFNN|USHU EHVLW]W HLQ 9ROXP
HWZD NJ HQWVSULFKW BRPLAVGHUNEISULFRWKBUHEBWUDFKWHWH Q
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$EELOGXQJ ]JHLJW OLQNV GLH WHFKQLVFKH 6FKQLWW]HLFKQXQ
GLIJLWDOLVLHUWHP 4XHUVFKQLWW LQ 5RW XQG UHFKWV GHQ GD!
6LPXODWLRQ ZXUGH DQORJ ]X GHQ =\OLQGH$ Q H EH®I B DIOW | ML GIR B X
VLQG GLH ODVVH XQG GLH ODWHULDOHLJHQVFKDIWHQ GHU VLPXO
EHWUDFKWHWHQ =\OLQGHUQ

Leitwerk

Leitwerkhaltering

Boabenboden

Ziinderbuchse

Entsicherungsdraht

.163

Bozbenkdrper

$SEELOGXTHFKQLVFKH 6FKQLWW]JHLFKQXQJ OBS1IBHQJERMEKKBWHYV 7\S\V
A*3 OE $10 8 OLOQNV PLW KHUYRUJHKREHQHP GLJLWDOLYV
IHUURPDJQHWLVFKHQ 'UXFNN|JUSHUV VRZLH GDUDXV HU]JHXJWHU (
4XHUVFKQLWWY LQ &2062/ OXOWLSK\VLFV UHFKWV

$EELOGXQJ ]JHLJW GHU %HWUDJ GHU 0DJQH&GHVEKQX\GW |SX WK HQ
VHQNUHFKW VWHKHQGH VRZLH HLQH OLHJHQGH %RPEH (V ZLUG
LQQHUKDOE GHV .|[USHUV VWDUN LQKRPRJHQWHN@V % HWHLHKRQG H U K «
BHLWHQZIQGH ZHLVHQ EHL GHU VWHKHQGHQ %RPEH HLQH GHXWOI
NRPSDNWH 6SLW]H 8UVDFKH KLHUI+U LVW GLH ORNDO XQWHUVFI
YDULLHUHQGHQ *HRPHWULH UbBQB LEKHIH QIGHW%IRPAEKH [++LHU VLQG

%HUHLFKH GLH VHQNUHFKW ]XP +LQWHUJUXQGIHOG OLHJHQ RE
PDIJQHWLVLHUW
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SEELOGXBFKQLWWH (BHQGHUGX®FK GLH %RPEH /LQNV OLHJHQG!
$XVULFKWXQJ UHFKWYVY 6WHKHQGH %RPEH )DUEH JHLIJW GHQ %HW
/LQLH JHLJHQ GHQ 9HUODXI GHU PDJQHWLVFKHQ )OXVVGLFKWH

'LH UHVXOWLHUHQGHQ %RKUORFKVLJ%@DH GHN QUG OH OKHHQX R B W!

WRKUXQJ VLQG LQ GHQ $EELOGXQJHQ XQG GDUJHVWHOOW $QD(
=\OLQGHU JHLJHQ VLFK DXFK KLHU GHXWOLFKH 8QWHUVFKLHGH LQ
YRQ GHU /DJH GHU %RPEH

$EELOGXQBHUWLNDOHU '"LITHUHQJHQTXRWLHQW GHU YHUWLNDOHQ
d] FP HQWODQUIGGOGHEKRQ %RKUXQJ I*U HLQH 6SUHQJERPHEH YRP 7\.
8 LQ YHUVFKLHGHQHQ 2ULHQWLHUXQJHQ EH]RJHQ DXI GLH 6\PPHW



-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRSK\WVLNDOLVFKHROBRARDXHFKDIW

$EELOGXQHUWLNDOHU '"LITHUHQJHQTXRWLHQW GHU YHUWLNDOHQ
] FP HQWO DWW @WHKHQ %RKUXQJ IU HLQH 6SUHQJERBREH! YRP 7\S
LQ YHUVFKLHGHQHQ 2ULHQWLHUXQJHQ EH]RJHQ DXl GLH 6\PPHWUL

'LH DXV GHQ 6LPXODWLRQHQ HUPLWWHOWHQ PDJQHWPVEKHQ 'LSR

$P 1+U GLH OLHHV@®EMULFWMWXQJ _ $P I+U GLH OLIBIEQGH 1R
$XVULFKW®@J XQG$P IeU GLH VHQNUHFKWH $XVULFKWXQJ 'LH ]XJH
'LSROPRPHQWH EHWUDJHQ f f XQG f

'DPLW ]JHLJW DXFK GDV UHDOLVWLVFKH %RPEHQPRGHOO HLQI
'LSROPRPHQWHY XQG EHVWIWLJW GLH ]JXYRU DQ LGHDOLVLHUWHQ
6LPXODWLRQHQ YDOLGLHUHRQMR PDWH BRDF VQIMRP KW BIWHHMLLQMH ® U
GRPLQLHUHQGHQ (LQIOXVV DXI PDJQHWLVFKH %RKUORFKVLJQDO}
HQWVSUHFKHQGHU OHVVGDWHQ ]ZLQJHQG EHU*FNVLFKWLJW ZHUGF

6FKOXVVIROJHUXQJ

'LH LQ GLHVHU $UEHLW GXUFKJHI*KUWHQ QXPHULVFKHQ 6LPXOD
hEHUOHJXQJHQ ]XP GRPLQLHUHQGHQ (LQIOXVV GHU (QWPDJQHW
IHUURPDJQHWLVFKHU .JUSHU LP (UGPDJQHWIHOG )+UH®LH EHL
6XV]IHSWLELOLWIWHQ ZLUG GLH 6WIUNH XQG 5LFKWXQJ GHU 0DJQH
EHVWLPPW VRQGHUQ PD%JHEOLFK GXUFK GLH *HRPHWULH GHV 2E|
]XP DQUHJHQGHQ ODJQHWIHOG

'LH 6LPXODWLRQHQ LGHDOLVLHUWHU 9ROO]\OLQGHU PLW NRQVWD
JHLJHQ GHXWOLFK GDVV EHUHLWV UHLQH )RUPIQGHUXQJHQ ]X
PDJQHWLVFKHQ %RKUORFKVLJQDOHQ I+KUHQ IBRPREBV$FEHOMWLXNGE
'"LIIHUHQ]JHQTXRWLHQWHQ YDULLHUHQ VWDUN LQ $EKIQJLIJNHLW YR
(ITHNWH VLQG DXVVFKOLH%OLFK DXI JHRPHWULHDEKIQJLJH (QWPD.
XQDEKIQJLJ YRQ PDWHULDODEXIQJLJHQ 3DUDPHWHUQ D
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'LH TXDQWLWDWLYH $XVZHUWXQJ GHU PDIJQHWLVFKHQ 'LSROPRP}
7TURW] JOHLFKHU ODVVH YDULLHUW GHU %HWUDJ GHV 'LSROPRPHQ!
XP HLQHQ )DNWRU YRQ ELV ]X *OHLFK]HWWLSEKRQIWINHEN HE
S5LFKWXQJ GHV 'LSROPRPHQWHYV GLH YRQ QDKH]X KRUL]JRQWDOHU E
'DPLW ZLUG GHXWOLFK GDVV GDV 'LSROPRPHQW NHLQH HLQGHXWL
*HZLFKWVVFKIW]XQJ HLQHVVFMHNWHWHRBPRHW WIHO QWG 2ULHQWLHUX

$OV %HVWIWLIXQJ GLHVHU %HIXQGHOBEIUBQJIERPHE U IBBIOLTMEYVFKH

0. $10 XQWHUVXFKW $XFK KLHU JHLJW VLFK HLQH VWDUN LQKRPI
ORNDOHQ JHRPHWULVFKHQ (LIJHQVFKDIWHQ GHV '"UXFNN|J|USHUV YH
PDIJQHWLVFKH 'LSROPRPHQW GHU %RPEH HUKHEOLFK LQ $EKIQJLJN

)sU GLH 3UD[LV GHU .DPSIPLWWHOUIXPXQJ IROJW GDUDXV GDVV (
KIXIL) HLQH JXWH $QSDVVXQJ DQ JHPHVVHQH %RKUORFKGDWHQ
5¢«EFNVFKO+VVH DX| )RUP ODVVH RGHU 7\S HLQHNQIEHH KWIH\E GILLNO/DH
OLHIHUQ HLQH SK\VLNDOLVFKH (UNOIUXQJ 1+U GLH EHNDQQ\
%RKUORFKLQWHUSUHWDWLRQHQ XQG JHLJHQ GLH *UHQJHQ HLQHU |

ILWHUDWXUYHU]JHLFKQLYV

%LOOLQJV 6 JLHOG OHDVXUHPHQWV RI ,QGXFHG DQG 5HPC
2UGQDQFH DQG, @K WOEIQMDFWLRQV RQ JHRVFLHQFH DQG UHPRWH \

%ODNHO\ 5 - SRWHQWLDO 7KHRU\ LQ *UDYLW\ DQG 0ODJQHWL
3UHVYV SS ,6%1

%XWOHU '. BLPPV - ( )XUH\-6 DQG %HQQHWW + + SHYLHZ |
DQG DSSOLFDWLRQV WR VPDOO -RXHPWD ®®E FORWHR GRN QW Q6 HYQ G
*HRSK\VLFV SS ‘2, S((*

%LOOLQJV 6 %HUDQ / ([SHULPHQWDO PHDVXUHPHQWYV RI
PDJQHWL]DWLRQ Rl XQH[SORGHGD®RURBROQDGBSOLHG '2HRSK\VLF
M MDSSJHR

,QQHQPLQLVWHULXP GHV :HYQ\GEH®YHODR UBRIKRLYWHOGDWHQEODWW
%RPEHQ 'HPRt %H]HLFKQXQJ %RPE 'HPROLWLRQ NJ
>'DWHQEODWW %HK|UGHQSXEOLNDWLRQ@

6DQFKH] 9 /L < 1DELJKLDQ 01 DQG :ULJKW '/ 1XPHULF]
ODJQHWLF ORPHQWV LQ 8:2(({MFUDRVPFWLRQV RQ JHRVFLHQFH DQ
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WRGHQHLQIOXVYVY DXI GLH '"HWHNWLRQ YRQ /DQG
PLWWHOV JHRSK\VLNDOLVFKHU 9HUIDKUF

-DQ ,JHO ,QBWLWXW I+U $QJHZDQGWH *HRSK\VLN +DQQRYHU

=XVDPPHQIDVVXQJ

(OHNWURPDJQHWLVFKH ,QGXNWLRQ (0, XQG *HRUDGDU *35 VLQ
7HFKQLNHQ XU 'HWHNWLRQ YRQ /DQGPLQHQ ,('V LPSURYLVHG
H[SORVLYHQ .DPSIPLWWHOQ %HLGH 7HFKQLNHQ ZHWGHXQ VWDL
(LJHQVFKDIWHQ GHV %RGHQV EHHLQIOXVVW ,Q GLHVHU $UEHLW ZH
/IDERMQG )HOGPHVVXQJHQ GHU SK\VLNDOLVFKHQ (LJHQVFKDIWHC
9DULDELOLWIW VRZLH GLH (UJHEQLVVH YRGH %RRX®MD W HRIGH®
KDXSWVIFKOLFK GXUFK GLH PDJQHWLVFKH B6XV]HSWLELOLWIW E
PDJQHWLVFKHQ (LJHQVFKDIWHQ HLQHU JUR%HQ $Q]JDKO WU
.ODVVLIL]JLHUXQJVV\VWHP DEJHOHLWH\WH ® Y WUGI)P IRGIWDIEECDW)GQ J Y
%RGHQNDUWHQ YRUKHUJHVDJW ZHUGHQ NDQQ 'LH 'HWHNWLRQVO}
GLHOHNWULVFKHQ 3HUPLWWLYLWIW XQG GHU HOHNWULVFKHQ /HL
$QDO\WH GHU KRFKIUHTXHQWHQ GLN@®ONBMUREFRHQP (LDHERV FEROU\G
LOQWULQVLVFKH 'IPSIXQJ YRQ 5DGDUZHOOHQ EHAMINRPAD X @B ZGHIW {
'DUsEHU KLQDXV HUJHXJHQ +HWHURJHQLWIWHQ LQ GHU GLHOHNWUL
'DWHQ XQG ZLUNHQ VLFXLHQHDRDWPYQERHUNHQQXQJ DXV 'HU

%RGHQKHWHURJHQLWIW NDQQ GXUFK HLQH .RPELQDWLRQ DXV JH
JHRVWDWLVWLVFKHQ $QDO\WHQ XQG GDUDXI| EHDVQH QB RGEHQH BWHXX
EHVWLPPW ZHUGHQ

+LQWHUJUXQG

$X1JUXQG LKUHU JQVWLJHQ +HUVWHOOXQJVNRVWHQ VLQG /DQGF
-DKUJHKQWH QDFK LKUHP (LQVDW] HLQH ZHLW YHUEUHLWHWH *H
=LYLOEHY|ONHUXQJ 1HEHQ /DQGPLQHQ LP HLJSH@RWQIYFHKHP 8 L\QQRVI
ZLH LPSURYLVLHUWH 6SUHQJIDOOHQ ,('V LPSURYLVHG H[SOR\
%OLQGJIQJHU 8;2 ZHLW YHUEUHLWHW 1DFK GHP 2WWDZD $ENRP]
-DKU XQG ZHOWZHLWHQ %HP<KXQJHQ ]XUSIHWIBROIX®XQBK
]XUsFNJHEOLHEHQH H[SORVLYH .DPSIVWRIIH ]XQIFKVW ]XUsFNJHJDGC
HLQ $QVWLHJ ]X YHUJHLFKQHQ GHU XQWHU DQGHUHP GXUFK GLH
HUNOIUHQ LVW ,P -DKU ZDUHRQ ] X HOHMWZOHLMAQ ZRSEHL YRQ HLG
'XQNHO]JLIITHU DXVJHIDQJHQ ZHUGHQ PXVV &%/ 'IKUHQG GLH
XQG ,('V QXU ZHQLJH (85 NRVWHQ PeVVHQ IsU GLH 5IXPXQJ KX
DXIJHZHQGHW ZHUGHQ 'DQHEHQ XOEBOVHERUFKQG/DW GRURHQ XQG
*HELHWH IsU GLH ODQGZLUWVFKDIWOLFKH XQG JLYLOH 1XW]XQJ
INRQRPLVFKH )ROJHQ I+U GLH EHWURIIHQHQ 5HJLRQHQ KDW 'HU
EHWURIIHQ GLH PHLVWHBQGPYWHEQLK @EWWOGHQ WURSLVFKHQ 5H
6*GRVWDVLHQV

,Q GHU 9HUJDQJHQKHLW ZXUGHQ ]DKOUHLFKH SK\VLNDOLVFKH 6HQ"
HI[SORVLYHQ .DPSIPLWWHOU*FNVWIQGHQ JHWHVWHW GDUXQW
,QGXNWLRQVYHUIDKUHQ (0, *HRUDGDU *35 HOHNSWULVFKH

WKHUPLVFKH ,QIUDURWVWUDKOXQJ ) 5|QWIHQUFNVWUH XX
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_HUQTXDGUXSROUHVRQDQ] XQG DNXVWLVFKH 9HUIDKUHQ 'DV HW L
MHGRFK QLFKW *EHU GDV 9HUVXFKVVWDGLXP JHNRPPHQ GD VLH H
VFKZHU RGHU LQ GHU $QZHQGXQJ ]X NRPI®IGLHUW M. Q& F KU NHQ
EHVWLPPWH =LHOH EHVFKUIQNW ] % N|QQHQ PLW GHU ODJQHWLN
XQG VLH LVW GDKHU QXU l«U GLH '"HWHNWLRQ YRQ JU|[%HUHQ %OL(
GLH HLQJLJH ZHLW YHUBUGILAY RPWOILWHEBKQEKH XQG KXPDQLWIUH OL
'HWHNWLRQ YRQ ,('V 'DQHEHQ ZLUG LQ QHXHUHU =HLW DXFK YHU|
GDV 9HUIDKUHQ EHILQGHW VLFK JHUDGH DP hEHUJDQJ YRQ GHU UH|
X HLQHHUHIGHLWW]XQJ

(0,EDVLHUWH OHWDOOGHWHNWRUHQ ZHUGHQ VHLW -DKUJHKQWHQ
HLQIDFK ]X KDQGKDEHQ 'XUWFHKUGIDY¥ K/ LEGHWPNGH SULPIUH ODJQHWIH
ZHUGHQ LQ PHWDOOLVFKHQ 2EMHNWHQ DX IDEXQNGH L WU HW EKHREKHQU
LQGX]LHUW XQG N|QQHQ GDKHU *EHU GDV JHQHULHUWH BHNXQGIL
VLQNHQGHQ OHWDOOJHKDOWY PRGHUQHU /DQGPLQHQ P+VVHQ L
HLQJHVHW]W ZHUGHQ ZDV DXFK ]X HLTXRWH KIKHQYJI GHWD DIODUP O
GXUFK NOHLQH OHWDOOWHLOH YHUXUVDFKW GLH LQ XUEDQHQ X
LQVEHVRQGHUH DX| HKHPDOLJHQ .ULHJVVFKDXSOIW]HQ ZHLW YHUI
GLHVHQ *HELHWHQ VHKUKORODR PODFWWQ )HRQ *EHU VLQG GDEH
'DU.EHU KLQDXV N|Q8LHQD®IH QRUFK GDV +LQWHUJUXQGVLJIQDO C
ZHUGHQ ZDV GLH (PSILQGOLFKNHLW GHV 'HWHNWRUV VR ZHLW
P|JOLFKHUZHLVH7LE IHUQWLFHKWWPHKU HUNDQQW )HKODODUPH DXVJH
LQ H[WUHPHQ )IOOHQ VRJDU Y|OOLJ XQEUDXFKEDU ZHUGHQ N|QQ]
KHUN|PPOLFKH %RGHQEHVFKUHLEXQJHQ ZLH VLH EHLVSLHOV
ERGHQNXQG UMFHK®ICHQMWKDOWHQ VLQG NHLQH ,QIRUPDWLRQHQ HC
IDQGPLQHQVXFKH GLUHNW UHOHYDQW VLQG 'DKHU EHVWHKW HLQ
GHQ HOHNWURPDJQHWLVFKHQ (LJHQVFKDIWHQ GHV %RGHQV 6RO
OLQHQUIXPRUJDQLVDWLRQHQ GD VLH JHHLJQHWH *HUIWH DXV,
YHUVEFKLHGHQHQ 8PJHEXQJHQ SURJQRVWL]LHUHQ LL (QWZLENOHU
YRUJHVFKODJHQHQ 7HFKQRORJLHQ LQ YHUVFKLKGEQHQ 5RIUNMFEHIQ
GD VLH JHHLJQHWH 7HVWDQODJHQ PLW UHDOLVWLVFKHQ XQG UHSL
P.VVHQ 'DV HW DO

8P GLH (LQVFKUIQNXQJHQ YRQ OHWDOOGHWHNWRUHQ *EHUZLQG
.DPSIPLWWHO DXIVS*UHQ ]X N|QQHQ ZLUG VHLW PHKUHUHQ -DKU
.DPSIPLWWHOGHWHNWLRQ HLQJHVHW]W HJ 7DNDKDVKL XQG

HONWURPDJQHWLVFKH :HOOHQ LP 0+] *+] )JUHTXHQ]JEHUHLFK LQ GHC
2EMHNWHQ UHIOHNWLHUWHQ 6LJQDOH DXI 'LH 6WIUNH GHU 5HIO
$XVULFKWXQJ GHV 2EMHNWV VRZLH YRP .RQWUD® W HEH bl GBH.M\G b NW\F
JHLWIIKLINHLW ]XP %RGHQ DE 1HEHQ GBHH@® WKRKHHOH X Q. & \GHHIQNIR B S'GQ!
+DQGKDEXQJ LP 9HUJOHQFNRUMKQ(HUJHEHQ VLFK GUHL 3UREOHPH
(UNXQGXQJVWLHIH NDQQ GXUFK GLH 'IPBK{QH TXM® WH/S HD\GLIRUY &0
%RGHQ EHJUHQ]W VHLQ LL 2EMHNWH N|QQHQ HLQHQ QXU JHULQJ
LLL +HWHURJHQLWIWHQ LP 8QWHUJUXQG ZLH 6WHLQH :XU]JHOQ

YHUXUVDFKHQ JHRORJLVFKH®HLRLYHH [\§ UGHPGI ODWOIQHQ GLH 6LJQDO
YROOVWIQGLJ *EHUGKHARNG ND®RQHBIBHQ HQWZHGHU DOV HLIJHQVWI
KIXILJHU DOWQWRWOHQ LQ .RPELQDWLRQ PLW HLQHP OHWDOOGHWHN!

(V KDW VLFK JH]HLJW GDVV QHEHQ GHP =LHOREMHNW GHU 6HQVI
%RGHQHLJHQVFKDIWHQ HLQHQ ZHVHQWOLFKHQ (LQIOXVV DXI GHQ
'V XQG %OLQGJIQJHUQ KDEHQ 'DUDXV HUJHEHQ VLFK IROJHQGH )
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X ‘HOFKH %RGHQHLJHQVFKDIWHQ EHHLQIOXVVHQ YHUVEKLHGH

X LH JUR% VLQG GLHVH (LJHQVFKDIWHQ XQG ZLH VHKHQ LK
6FKZDQNXQJHQ DXV"

X .]QQHQ GLHVH %RGHQHLJHQVFKDIWHQ XQG LKU (LQIOXVV D>
ZHUGHQ"

(0O6HQVRUHQ OHWDOOGHWHNWRUHQ

(0,EDVLHUWH OHWDOOGHWHNWRUHQ ZHUGHQ PD%JHEOLFK YRQ G
EHHLQIOXVVW XQG LQ JHULQJHP 0D% YRQ GHQ HOHNWULVFKHQ

PRQRIUHTXHQWH &RQWLQXRXV :DYH &: 'HWHNWRUH® IGELUHNWW R
EHHLQIOXVVW ZHUGHQ ZHUGHQ 'HWHNWRUHQ GLH HQWZHGHU L
JUHTXHQ]JHQ QXW]HQ YRQ GHU JUHTXHQ]DEKIQJLIJNHLW GHU B6XV]HS
IUHTXHQ]DEKIQJLJH 6XV]HSWLELOLWIQ\H QUWGE *BQLEKND BHLD @ JHEHLE
Hht +) XQG YHUXUVDFKW HLQ ODQJVDP DENOLQJHQGHV %RGHQVLJ
ZHOFKHV GLH GXUFK GLH :LUEHOVWU|PH LQ GHQ OHWDOOREMHNW|
GLH '"HWHNWLRQ YRQ .DPSIPLWWHOQ HUVFKZHUW RGHU LQ ([WUHPI

ODIQHWLVFKH %YRGHQHLIJHQVFKDIWHQ

'LH PDJQHWLVFKHQ (LJHQVFKDIWHQ YRQ %|GHQ ZHUGHQ GXUFK Gl
GHU ODWUL[ EHVWLPPW 'D GLH IHUULPDJQHWRYEKWQW XDHU DD LKHF
LP 9HUJOHLFK ]X DQGHUHQ OLQHUDOLHQ HLQH LWHKU DKREHL PIDQC
GRPLQLHUHQ VLH GLH 6XV]HSWLELOLWIW YRQ %|GHQ VHOEVW ZHQ
OLWKRJHQHQ 8UVSUXQJV VHLQ 7LWDQRPDJQHWLW ODJQHWLW |
ELRJHQH 3UR]JHVVH EHL GHU % RGHIHKIRLGX Q JO BIIQMWAMKHQHUULPLC
OLQHUDOLHQ VLQG LP 9HUJOHLFK ]X YLHOHQ DQGHUHQ OLQHUD
9HUZLWWHUXQJ ZHVKDOE GLH .RQJHQWUDWLRQ XUVSU*QJOLFK OL
UHVLGXDOHQ $QUHHAEKHNDQQ KDIOHWULY $XVIDQJVIHVWHLQ 6LQJHU L
HW DO

*U|%HUH IHUULPDJQHWLVFKH OLQHUDOH EHVWHKHQ DXV PHKUHU
GRPDLQ ZIKUHQG NOHLQHUH OLQHUDOH DXV HLQHU 'RPIQH EHVYV
GRPDLQ 66' 7HLOFKHQ RGHU VXSHUSDUDPDJQHWLVBEHQ6BLQBQR S
KRKH PDJQHWLVFKH 6XV]HSWLELOLWIW DOV DXFK HLQH KRKH )UHT
JUHTXHQ]JEHUHLFK QLPPW LKUH 6XV]HSWLELOLWIW W\SLVFKHUZH
JUHTXHQ] DEQEHIDOH N|QQHQ LQ XQYHUZIHNWHUQYHQ PRURBWRM DK |
GXUFK 9HUZLWWHUXQJ YRQ ]JXQIFKVW JU|%HUHQ OLQHUDOHQ HQW:
GLH 1HXELOGXQJ DXV JHO|VWHP (LVHQ ZIKUHQG GHU %RGHQELOG X
6XVIHSWLELOLWIW GHV % RGBBKI XILGNHKUM YERERKD YRP $XVJIDQJV.
DXFK YRQ GHQ PLQHUDOELOGHQGHQ 3UR]JHVVHQ GLH ZIKUHQG GH
XQG +HOOHU ODKHU

OLQHQUIXPHU EHULFKWHQ VFKRQ VHLW ODQJHP GDVV LQVEHVRQC
ZLH /DWHULWE|GHQ VFKZLHULJH (LQVDW]EHGLQJXQJHQ I+U OHWDC
$QODVV I+U HLQH 6WXGLH ]XU PDJQHWLVFKHQREHN]HSYEEGEUWD
OXWWHUJHVWHLQ DXV GHP WURSLVFKHQ *sUWHO ,JHO HW DO
$XVIDQJIVIHVWHLQ XQG LKUHP 9HUZLWWHUXQJVJUDG JUXSSLHUW
PDILVFKHQ *HVWHLQHQ XQG GHUHQ HHEXYDHSMW ZEILLWVIMDI WM LEDH KD IOWL
LQWHUPHGLIUHQ XQG IHOVLVFKHQ *HVWHLQHQ XQG NODVWLVF
6XVIHSWLELOLWIW QLPPW LP $0OO0JHPHLQHQ PLW GHU 9HUZLWWH
XQYHUZLWWHUWHQ *HVWHLQHQEHUEY®HMHDQ N %LU ZEMUN HUMTXH Q]DE
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6XV]JHSWLELOLWIW VLQG GLH (UJHEQLVVH IKQOLFK 'LH *UXSSH
$XVIDQJVPDWHULDOLHQ ZHLVW GLH K|FKVWHQ :HUWH DXI ZIKUHQ
VLQG %|GHQ ZHLVHQ LP $OOJHPHLQHQ HLQH M BXMIHEDNLVE LK) K WUWM
DOV XQYHUZLWWHUWH $XVIJDQJVIJHVWHLQH )ROJOLFK VLQG GLH
JUHTXHQ]DEKIQJLIJNHLW VRZRKO YRP $XVJDQJVJHVWHLQ DOV DXFKk
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$EE ODJQHWLVFKH (LJHQVFKDIWHQ YRQ WURSLVFKHQ %|GHQ
PDJQHWLVFKH 6XV]HSWHE XGLIUDEK 6 X V]H8W L E 0.4 W)W +]
+) +] 'LH 3UREHQ ZXUGHQ JUXSSLHUW QDFK GHP $XVJDQJV

*UXSSHQ VLQG GLH 3UREHQ QDFK LKUHP 9HUZLWWHUXQJVJUDG
YHUZLWWHUWHY *HVWHLQ 8QWHUERGHQPKWY 2EHMH EREHWH YR @C
OHGLDQH GDU GLH 5DXWHQ GLH OHQHAH]HOMWDRM &(H 6FKZBOH GHQ
DXI (6 HQVRUHQ NODVVLIL]LHUHQ VLQG DOV JHVWULFKHOWH /LQLH

.ODVVLIL]JLHUXQJVV\VWHP XQG 3URJQRVH I+U (0, 6HQVRUHQ

P QIFKVWHQ B6FKULWW ZXUGHQ GLH 6XV]HSWLELOLWIWBQ GHU \
$XVZLUNXQIJHGBHXYROHQ HLQIJHVWXIW ,QVJHVDPW EHHLQWUIFKWIL
3UREHQ GLH 'HWHNWLRQVOHLVWXQJ YRQ OHWDOOGHWHNWRUHQ
3URJQRVHV\VWHP HQWZLFNHOW LQGHP GLH OHPLPWILE XQIGWGWHQ
GHUHQ JUHTXHQ]DEKIQJLIJNHLW [+U MHGH 8QWHUJUXSSH $XVJDQJ\
'DWHQVDW]HV EHUHFKQHW XQG HQWVSUHFKHEG ]GBUFKUIBOIN HNV
HUZDUWHQGHQ (LQIOXVVHV DXI GLH '"HWHNWRUHQ HLQJHVWXIW :IK
(LQIOXVV EHVFKUHLEW LVW GDV 3HUJHQWLO HLQH NRQVHUYD\
VWIUNVWHQ (LQIOX6M @QVBKHHLQEMH(@HU %RGHQHLQKHLW ]X HUZDUW
'DV 3URJQRVHV\VW@HR ZIXWEGKDIW DXI GDV /DQG $QJROD DQJHZHQGH

GDV ZHOWZHLW ]X GHQ /IQGHUQ PLW GHU JU|%WHQ /DQGPLQ]
JHLIJW GHONORGVH YRQ $QJROD PLW  YHUVFKLHGHQHQVIWRIGHQW\S
NODVVLILILHUW VLQG 'LH %RGHQW\SHQ ZXUGHQ GHQ OXWWHUJHVV
]JXJHRUGQHW XQG GLHVH ,QIRUPDWLRQHQ ZXUGHQ XQWAIOWEBUZH
_.ODVVLIL]JLHUXQJVV\VWHPV LQ HUZDUWHWH PDJQHWLVFKH B6XV]HS
JHLJW EHLVSLHOVZHLVH GHQ YRUKHBHGVRUWE QE DIVQ HIUXYG DXX | &G
3HUJHQWLO GHU PDJQHWLVFKHQ 6XV]HSWLEUOR®IZWX BUZDGWUH QG
%HHLQWUIFKWLJIXQJ 'LHVH HKHU NRQVHUYDWLYH 6FKIW]XQJ VRO
YHUZHQGHW ZHUGHQ XP GLH VWUHQJHQ 6LFKHUKHLWVDQIRUGHUX
GHU 81 ]X HUI-OOHQ
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6RONSHV ) $2

B KDSTF $ FUVRO
7 JHIF $ IHQRVRO
2 P RUF $UHQRVRO
[ WO IF $UHQRVRO
[ XP EUF $HQRWRO
[ FDBDUE &DP EVRO
EE G WIE &DP EVRO
B |GYIE &DP EMRO
B KDSTF) HUDORO
BN (RGF ) HUDORO
BN [ DQME ) HUDORO
B HOWE ) GYIVRO
B HOUE * B\ VRO
B XP EUE* G\ VRO
£ G WIE / HSWRVRO
0 HONE / HSRVRO
B QXIE/ HSWRVRO
9 KDSTE/ If IMRO
B FKURP IE/ XYVRO
B KDSTE / XYIVRO
BN KDSTF 1 MYRO
B G W 3@KRVRO
B \RGE 6 RBGFKDN
BN FDGIE 9 HWRO
B HXOE 9 HUVRO
] GRADW

( [ SHAMG VRAP SDFW

= GHWDO
P RGHDM
VHYHUH
== YHY VHYHH
ROD

o P SDFWRP P XQUMV

$EE D %RGHQNDUWH YRQ $QJROD XQG E YRUKHUJHVDJWH PDJL
&: (0,6HQVRUHQ 'LH YRQ /DQGPLQHQ EHWURIIHQHQ *HPHLQGHQ VL

,Q ZHLWHQ 7HLOHQ GHU |[VWOLFKHQ +I0OIWH GNWHD QRBIKHZB VGHW 6
NHLQH VFKZHUZLHJHQGHQ $XVZLUNXQJHQ ]X HUZDUWHQ QP *HJHQ
*HELHW LP OPWEMWQ LP 2VWHQ $QJROBYGHDR Y)RIWKHDDUARRK HQ

JHLVWXQJVIIKLINHLW YRQ OHWDOOGHWHNWRUHQ VWDUN HLQJHVFK
GHU QRUGZHVWOLFKHQ %HUJUHJLRQ GHV /DQGHR/O ¥ RURKH BV IVHN
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NJQQHQ DOV +LOIVPLWWHO I+U GLH 30DQXQJ YRQ OLQHQUIXPNDPSI
$XVZDKO HLQHV JHHLJQHWHQ 'HWHNWRUPRGHOOV RGHU DQGHUHU
PDJQHWLVFKHQ (LJHQVFKDIWHQ GHV %R GHQWV RPQ WXHUW ®FHPQ$HMY LD/AO

*HRUDGEDQWNVRUHQ

'LH /HLVWXQJ GHV *HRUDGDUV ZLUG GXUFK GLH 'IPSIXQJ XQG 'LV
'HOOHQ GHQ .RQWUDVW ]JZLVFKHQ =LHOREMHNW XQG %RGHQ
EHHLQIOXVVW /DQGPLQHQ VLQG PHLVW VHKU IODRK %HUHO DEHE W
GHU EHJUHQJHQGH )DNWRU LVW :LFKWLJHU VLQG KLHU GLH +
OLNURWRSRJUDILH ZHOFKH 5DXVFKHQ LQ GHQ 'DWHQ YHUXUVDF
*EHUGHFNHQ NDQQ 'LHV LVW LQVEHVRQGHUWH GHD\Q OLE PR B DO & WAHJ
XQG GLH UHVXOWLHUHQGH $PSOLWXGH GHU 5HIOH[LRQ VFKZDFK L
8;2 XQG ,('V GHXWOLFK WLHIHU OLHJHQ VRGDVV DXFK GLH 'l
HOHNWURPDJQHWLVFKHQ :HOOHQ JRWHEZQHB ENJUHEWHIBHGUDNRK |
"IPSIXQJ BWUHXYHUOXVWH GXUFK +HWHURJHQLWIWHQ LQ GHU *U|
LQWULQVLVEKH 'IPSIXQJ GHVY %RGHQPDWHULDOV KHUYRUJHUXIHQ
GLHOHNWULVFKH 9HQO XP WHPIHHRQK\DOQAL MV PX OH W D O O G H WE-HNQWARWHH@ H [ L\
MHGRFK NOHLQ .ODVVLIL]JLHUXQJVV\VWHP GDV 6FKZHOOHQZHUW
SHUPLWWLYLWIW I+U GBEHQNRWUWRQEIHIRQLHBBW 'LHV OLHJW KDXSWVI
*35 GLH :HFKVHOZLUNXQJHQ JZLVFKHQ LGHOQRERIHN PR GP Q9 HUQI® H
OHWDOOGHWHNWRUHQ NRPSOH[HU VLQG

.RQWUDVW =LHOREMHNW %RGHQ

'LH $PSOLWXGH5BIMWH[LFQ KIQJW YRQ GHU 7LHIH *U|%H )RUP X
=LHOREMHNWY VRZLH YRP .RQWUDVW ]ZLVFKHQ GHQ HOHNWULVF
GHQHQ GHV %RGHQV DE OHWDOO KDW EHLVSLHOVZWUWLN FBXIQUX
JHLWIIKLINHLW HLQHQ 5HIOH[LRKQW®BNG® HHI L] HHQNOEDDB@E HQL @F5 VW D
ZHQQ GDV =LHOREMHNW LP 9HUJOHLFK ]XU :HOOHQOIQJH JUR%
IDQGPLQHQ XQG ,('V EHVWHKHQ MHGRFK®@XVYEKQKDXYSMRIQXQ & KBEF
OHWDOODQWHLOH 'LH .XQVWVWRIIJHKIXVH PRGHUQHU OLQHQ XQG
3HUPLWWLYLWIWHQ YRQ HWZD XQG YHUQDFKOIVVLJEDUH 9HUOXV
GHV %RGHQV QLFKW HRD KMDIQW K VRSWVIFKOLFK YRP :DVVHUJHKD
7URFNHQHU %RGHQ KDW HLQH 3HUPLWWLYLWIW YRQ HWZD VRGD
ZDV LKU 'HWHNWLRQ HUVFKZHUW ,P $OOJHPHLQHQ QLPPW GHL
‘DVVHUJHKDEORMG IBGIW ]X VRGDVV IHXFKWH %HGLQJXQJHQ IU GLH (
J*QVWLJHU VLQG DOV WURFNHQH %HGLQJXQJHQ 'DQLHOV

,QWULQVLVFKH 'IPSIXQJ XQG 'LVSHUVLRQ
'LH LQWULQVLVFKH 'IPSIXQJ YRQ 5DGDUZHOOHQ LQ %|GHQ LVW HLQ

XQG GHU NRPSOH[HQ 3HUPLWWLYLWIW ] % .QLJKW XQG (QGUH
GLHOHNWULVFKHQ 8QWHUJUXQGHLJHQVFKD|WE QHID D @ HQRGLHFESRIR
/IDERU EHVWLPPHQ /RHZHU HW DO 'DUDXV NDHD 88 Y ZEHEHU

GHU OLWWHQIUHTXHQ] GHV YHUZHQGHWHQ *35 EHUHFKQHW RGHU
ORGHOOH DQJHSDVVW ZHUGHQ H@&W ZH G H.W \GHH IS ISKQWLNDOLVFKHQ 9
]XJUXQGHOLHJHQGHQ 3RODULVDWLRQVSUR]JHVVH RGHU N|QQHQ

XQWHUVFKLHGOLFKHU 6]HQDULHQ KHUDQJH]JRJHQ ZHUGH® $XIJ
6FKOXIIDQWHLOV KDW GWRLUFKOBHLLYMHUHRPALFKEDUHP :DVVHUJHK
KIKHUH 'IPSIXQJ DOV GHU VDQGLJH /HKP VRLO $Q GHU =HUOHJX
PDQ HUNHQQHQ GDVV GLH 'IPSIXQ.DPISAPULWWHKQEHWIBNWLRQ U
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JUHTXHQ]JEHUHLFK ¥£D*+] @B|%JHEOLFK GXUFK GLH DQ *UHQ]IOIFK
VWDWWILQGHQGHQ XQWHUVFKLHGOLFKHQ 3RODULVDWLRQVHIIHNW
:DVVHU ]XVDPPHQJHIDVVW VLQG

'y
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$EE 'LHOHNWULVFKH 6SHNWURVNRSLH ]ZHLHU %RGHQSUREHQ V
XQWHQ /LQOY GG GHUWRRDLGHU GLHOHNWWL VERHKA-KQVYH DLW Q/H IY\
*HVDPWGIPSIXQJ VFKZDU] $QWHLURLJNHHWL W+ O HIRAK V WRHRP OIRJHW H Q
GXQNHOEODX XQG GHV JHEXQGHQHQ :DVVHUV KHOOEODX

$EE 0+] 5 DGDUSURILO DXI 7THVWIOIFKHQ PLW GHQ LQ $EE DQ
/IHKP OLQNV XQG VRLO VFKOXIILIJHU /HKP UHFKWYV D XQG

VSUHQJVWRIITJHIWHOQWWWQ WRIINDQLVWHU FQLHMWQ IGUH' UIHIQ B JHR @ KI
XQWHUKDOE GHU 7THVWIOIFKH

$EELOGXQJ JHLJW 3URM]OB5DX] 7THVWIOIFKHQ PLW ]ZHL XQWHUVFKI
2EMHNW PLW $PPRQLXP QLWRMQWWIMWRIOWMQPUVWHU LVW DOV GHX
%RGHQ ]X HUNHQQHQ ZIKUHQG LQ %RGHQ GDV 2EMHNW QXU VFK
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HV VLEK PLW GHU 'UDLQDJHVFKLFKW LQ HLQHU 7LHIH YRQ P 6LH
HUNHQQHQ ZIKUHQG VLH LQ %RGHQ YRP 5®XWHRQ POY® I5H QWL DL L

+HWHURJHQLWIW XQG 6WUHXXQJ

)eU GLH "3WHNWLRQ YRQ /DQGPLQHQ XQG ,('V ZHUGHQ KIXILJ KRK
PHKUHUHQ *+] XQG HQWVSUHFKHQG NXU]H :HOOHQOIQJHQ YRQ ZH(
HLQHP K|KHUHQ 5DXVFKHQ KHUYRUJHUXIHQ GXUFK B6MQHEXKQJIHQ
BWHLQH :XU]JHOQ RGHU DXFK HLQH XQJOHLFKPI%LJH :DVVHUYHUWH
HW DO 'LH $XVZLUNXQJHQ GHU %RGHQKHWHURJHQLWIW C
$EELOGXQJ ]X HUNHQQHQ (V ZXUGHQ MHZHIGHQH Q/D/QE PHQ HIQ
XQWHUVFKLHGOLFKHQ %|GHQ YHUJUDEHQ 'LH 6WUHXXQJ QLPPW F
YRQ REHQ QDFK XQWHQ ]X ZDV GLH '"HWHNWLHUEDUNHLW GHU /DQ
LP ([(WUHPIDOO XQP|JOLFK PDFKW

$EE *+] 5DGDUSURILO *EHU GUHL YHUVFKLHGHQHQ %|GHQ 6DQG
+XPXV PLW KRKHP *HU|OODQWHLO )*Ql3RQIGRLREBQZXUGHQ DQ GHK
P XQG LQ 7LHIHQ YRQ E]Z FP YHUJUDEHQ

6]HQDULHQVLPXODWLRQHQ

'D HV ]JDKOUHLFKH (LQIOXV VIHWYIRLP DIF 6 IHEW5XQG VLFK GLHVH D
EHHLQIOXVVHQ XQG PLW GHP 6HQVRU ZHFKVHOZLUNHQ N|QQHQ L
8QWHUVXFKXQJ GHU (LQIOXVVJU|%HQ VHKU DXIZIQGLJ 'HV :HLWHU
=LHOREMHNW WV \DXIOHEIQH W .L7QH =HLW JHZDUWHW ZHUGHQ ELV VLF]
DQJHJOLFKHQ KDEHQ 'HVKDOE ZHUGHQ IU V\VWHPDWLVFKH 8
6LPXODWLRQHQ YHUZHQGHW +LHUE®Q HL YD IMOK \ZV. FDKNVALR U 1P Q) GBLHAK \
IUHTXHQ]DEKIQJLJH HOHNWULVFKH (LJHQVFKDIWHQ XQG GLH +HV
VRZRKO GLH NRPSOH[HQ =LHOREMHNWH DOV DXFK GLH *HRUDGDUD
GLH JHJHQVHLWLJH :HFKWHOZEWWKIQUHNLEHQH 6WDGOHU ,JHO 6
'LH ' 6LPXODWLRQ VROFK NRPSOH[HU ORGHOOH LVW HUVW VHLW :
SHFKQHUOHLVWXQJSHWRYRDQKHIK3I8Y XQG GLH HQWVSUHFKHQGH



-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRSK\WVLNDOLVFKHROBRARDXHFKDIW

‘DUUHQ HW DO P|JJOLFK $EELOGXQJ ]JHLJW H[HPSODULVFK
%OLQGJIQJHUV GHU LQ HLQHP 6FKRWWHU YHUJUDEHQ OLHJW 'LH
KHWHURJHQHQ 8QWHUJUXQGPRGHOO XQG ,QW MNJQQWQR®L H LRHW W
OHUNPDOH GHU )HOGGDWHQ ZLH +LQWHUJUXQGUDXVFKHQ $PSOLW
%RGHQVLJQDOH PLW GHP $QWHQQHQFURVVWDON VHKU JXW ZLHG
6LPXODWLRQHQ I+U GLH (UVWHDW KX QY IVR B QV YROQK6HW QDRI HQNDWD O
GLH ]XP 7UDLQLHUHQ YRQ OLQHQVXFKHUQ RGHU OXVWHUHUNHQQX(

NIQQHQ

$EE )BLPXODWLRQHQ HLQHV .DPSIPLWWHOV]JHQDULRVY D ' 6]
KHWHURJHQHP 8QWHUJUXQG 6FKRWWHU XQG HLQHU *UDQDWH E
KRPRJHQHQ 8QWHUJUXQGV XQG HLQIDFKHU 'LSROTXHOOH XQG 3
$QWQHORPRGHOO XQG KHWHURJHQHP 8QWHUJUXQG G )HOGGDWHQ

'DQNVDJIXQJ

'LH YRUJHVWHOOWHQ $UEHLWHQ ZXUGHQ JHI|[UGHUW YRP %0%
(.5- % ) &( ') %) & ( +) () &( ) )
7HLOH GHU H[SHULPHQWHOOHQ 8QWHUVXFKXQJHQ IDQGHQ LP 5DKF
IRU PXQLWDULDQ 'HPLQLQJ® ,7(3 VWDWW 'DQN JLOW DXFK GHU
%XQGHVZHKU :7° leU GLH ODQJMIKULJH 8QWHUVW.W]XQJ EHL
7HVWIOIFKHQ

/ILWHUDWXU

&(1 (XURSHDQ &RPPLWWHH IRU 6WDQGDUGL]DWLR)7HVW DHKX®DQL
(YD O XDWIRIQW 6RLO FKDUDFWHUL]DWLRQ IRUH@HWDDWGE § W HIDNX
SHUIRUPDQFH :RUNVKRS $JUHHPHQW &:$

'DQLHOV ' - *URXQG 3HQHWUDWLQJ 5DGDU IRU %XULHG /DQG
- (G 8QH[SORGHG 2UGQDQFH '"HWHFWLRESDQ@WIHUWLIDWLRQ SS

'DV < OF)HH - ( DQG *URVV * 6RLO SURSHUWLHY GDWDEDYV
SURSRVHG LQEWLPWA BHRQIU RI 6RLO 6FL %DQJNRN 7KDLODQG ¢
7KDLODQG %DQJNRN

'DV < (MHFWV RI VRLO HOHFWURPDJQHWLF SURSHUWLHV RQ
SHPRWH 6HQV *
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'HDULQJ -$ +D\ ./ %DEDQ 60 - +XGGOHVWRQ $ 6 :HOOLQ.
ODJQHWLF VXVFHSWLELOLW\ RI VRLO DQ HYDOXDWLRQ RI FRQ
*HRS - ,QW &+

(YDQV 0 ( DQG +HOOHU ) (QYLURQPHQWDO ODJQHWLVP 3
(QYLURPDJQHWLFV (OVHYLHU $PVWHUGDP S

&%/ ,QWHUQDWLRQDO &DPSDLJQ WR %DQ /DQGPLQHV
ZZZ WKHPRQLWRU RUJ

,JHO - 2Q WK GBI DOMDWLDELOLW\ RI (OHFWULFDO 6RLO 3URS
*HRSK\VLFDO OHDVXUHPHQWYV 8QVYHUWDWWWR)QY DRMHIWKW D 0 XUQ (

,JHO - 3UHHW] + DQG $OWIHOGHU 6 ODIQHWLF YLVFRVLW
SUHGLFWLRQ DV DQ DLG IRU ODQGPLQH GHWHFWLRQ ™RSS - ,QW

, [

.QLJKW 5 - DQG (QGUHV $ / $Q ,QWURGXFWLR @ XWRDFRFN 3K
*HRSK\VLFV LQ %XWOHBXUIDFHG*HRERWEFV6ERBSLHW\ Rl ([SORUDW
*HRSK\VLFLVWV

/IRHZHU 0 ,JHO - DQG :DJQHU 1 6SHFWUDO '"HFRPSRVLWLRC(
/IRVVHV DQG 3UHGLFWLRQ RI LQ VLWX *35 3HUIRUPDQFH ,((( -6
-67%$56

ODKHU % $ 7KH PDJQHWLF SURSHUWLHV RI 4XDWHUQDU\ DHR
SDODHRFOLPDWLF VLIJQLILFDQEH $HROLDQ 5HVHDUFK

SUHHW] + DQG +HQQLQJV 9 SUHGLFWLQJ PHWDO GHWHFWRU
VRLO PDIJQHWLF PDS RI $QJROD (QYLURQ (DUWK 6FL

6LQJHU 0 - DQG )LQH 3 3HGRJHQLF IDFWRUV DIIHFWLQJ PD
&DOLIRUQLD VRLOV 6RLO 6FL 6RF $P -

BWDGOHU 6 ,JHO - '"HYHORSLQJ UHDOLVWLF )'7' *35 DQWHQ(
VZDUP RSWLPL]DWLRQ ,((( 7TUDQVDFWLRQV RQ $QWHQQDV DQG 3L
7$3

6WDGOHU 6 O6FKHQQHQ 6 +LOOHU 7 , JHO - SHDOLVWLF
, (" GHWHFWLRQ LQFOXGLQJ DQWHQQD PRGHOV VRLO GLVSHUVL
*HRSK\VLFV '2, QVlJ

7TDNDKDVKL . 3UHHW] + DQG ,JHO - 6RLO SURSHUWLHY DQC(
E\ PHWDO GHWHFVSRIQ BDWQ GDMIBEIDG F&DUDFWHULVDWLRQ DQG LWV
WHVW - $SSO *HRS'2, MSM BB

7DNDKDVKL . DQG 6DWR ®HOG '&BD@DRIG 6\VWHP 8VLQJ ,PSXOVH
'"HPLQL@URFHHGLQJV RI WKH ((( ,OQWHUQDWLRGBEDRRBQIHU
,&8:%
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OXQLWLRQV L® WKH 6HD
&XUUHQW 6WDWXV DQG 3HUVSHFWLYHYV

ODUF 6E@L@G6E ODUHLNH2G$GOHHO PKROW] &HQWUH IRU 2FHDQ 5HVHDUF

$EVWUDFW

'XPSHG PXQLWLRQV DQG XQH[SORGHG RUGQDQFH 8:2 LQ WKH VHD
DQG VHFXULW\ WKUHDW SDUWLFXODD®\GIX® SHQP DGW L YWWQM V YKD S
TXDQWLWLHV RI PXQLWLRQV RQ WKH VWHKHKUWRR W US$IFFR UPGIOIL RVR \
PXQLWLRQV LQ *HUPDQ ZDWHUV DORQH S5HFHQW VFLHQWLILF LQL
&HQWUH IRU 2FHDQ 5HVHDUFK .LHO KDYH LPSURYHG RXU XQGHUVW
WKHLU VWDWH RI FRURJIRVR AW D AIKMD Q WWHDYWR WKH ZDWHU DQG |
GHWHFWLRQ PHWKRGRORJLHV ORGHUQ PDULQH 8;2 VXUYH\V UHC
JHRSK\VLFDO DSSURDFNRABQWEGDLNV FXGW LEH D PEHRFK\E R R XSQUGRH UWH L
PDJQHWRPE® WHOHFWURPDJQHWLF VIVWHPY WR LPSURYH WKH UHC
VHDEHG HQYLURQPHQWY ,Q *HUPB®IRUYMEURIRDBE B O]\X X Qh X HXP X
OXQLWLRQVDOWORY®HYW@RHBUGWH $FWLRQ 3URJUDPPRI IRU WK
OXQLWLRQV LQ WKH 1RUWK 6HD DQG %DOWLF 6HD KDV DFFHOHUD
UHPHGLDWLRQ HIIRUWV HVWDEOLVKLQJ D QDWLRQDO IUDPHZRU
FOHDUDQFH RSHUDWLRQV %XW ZKDW HIIHFWLJMXDOW MRQ \R IS GRPS
PXQLWLRQV LQ *HUPDQ\ LQ WKH PHGLXP WR ORQJ WHUP"

 QWURGXFWLRQ

%HQHDWK WKH WUDQTXLO VXUIDFH RI WKH ZRUOGVFRIOMDQM OLH
FRQIOLFWV 7KHUH DUH VWLOO YDVW TXDQWLWLHV Rl XQH[SORGH¢
SULPDULO\ GXH WR LQWHQWLRQDO JPDMBELLR D QX3 ¥ B | FHRADV LRSI HWHHIZOMD «
GHPLOLWDUL]DWLRQ SURFHVV DIWHU WZR ZRUOG ZDUV WKHVH VX
D FRPSOH[ HQYLURQPHQWDO HFRQRRDEWWHFX ALKFD®O BQIH V& OM
PXQLWLRQV ZHUH GXREMW®DMWHD :RUOG :DU ,, WKLV SUDFWLFH F
2VOR DQG /RQGRQ &RQYHQWLRQV RQ WKH 3UHYHQWLRQ RI ODULQH
,QWHUQDWLRQDO ODULWLPH 2UJDQL]DWLRQ

'"HFDGHV Rl FRUURVLRQ VHGLPHQW GLVWXUEDQFH DQG FKDQJLQJ
KLVWRULFDO GLVSRVDO SUDFWLFHV LQWR D FRQWHPSRUDU\ LVV:
(XURSH 5HFHQW DGYDQFHV LQ PDULQH VFLHOQHFHKPRGR XQH/H KDD
VLJQLILFDQWO\ LPSURYHG RXU DELOLW\ WR GHWHFW PDS DQG F
GHVSLWH JURZLQJ DZDUHQHVV WKH WUXMHUWFBREYV KETLDVMQUALHEK \RL F
GXPSHG PXQLWLRQV UHPDLQ SRRUO\ XQGHUVWRRG

$V WKH FDVLQJV RI PXQLWLRQV FRUURGH RYHU WLPH WKH\ EHFF
VXEVHTXHQWO\ LQFUHDVLQJO\ GLIILFXOW WR UHFRYHU ,Q DGGL
FDVLQJVY FDXVHV D JUHDWHU OHDNDJH RHHVUKHRUB ORVUGYRHXQWWHR B
SRVH D WKUHDW WR WKH EOXH HFRQRP\ ILVKHULHY DQG EHDF}
HQYLURQPHQW SUHVHQW D ULVN RI WHUURULVP DQG PD\ LQWUR
FKDLQ S5HFHQW UHVHDUFKHMHV H[ISRRY LWHKDMRRAHYRXQGYV VRPH R
FDUFLQRJIJHQLF DQG PXWDJHQLF FDQ DFFXPXODWH LQ PDULQH RUJ
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6WUHKVH 1IHYHUWKHOHVV DV VWDWHG E\ OXPEHUJ HW DO
IRU FRQFHUQ IRU HQG XVHUV

'LWK WKH JURZLQJ GHYHORSPHQW RI RIIVKRUH HQHUJ\ SURGXFWL
KDV EHFRPH PRUH DQG PRUH SURPLQHQW RYHU WKH ODVW WZR GH
UHTXLUHV WKH H[HFXWLRQ Rl WHFKQLFD®HDXWLY H\ D MG XCHMWLPHW HO
OHJDF\ PXQLWLRQV +RZHYHU XQGHUZDWHU 8;2 GHWHFWLRQ VX
HQYLURQPHQWYV /DFXVWULQH ULYHULQH DQG HVWXDULQH HQYLUF
ZDWHU ODQHV

J)LIXUH VKRZV D PDS RI (XURSH WKDW KLJKOLJKWY DOO NQRZQ F
8;2 KDYH EHHQ IRXQG DV ZHOO DV VLWHYV RI LOWHQWLRQDO RIIVKI
PRVW VHYHUHO\ DITHFWHG &HQWUDO (XWRWRDUR XR/KW K @ H DD QUFRIP
%»DOWLF DQG WKH OHGLWHUUDQHDQ 6HD HVSHFLDOO\ WKH $GULD

JLIXUHQRZQ RIIVKRUH GXPSLQJ VLWHY DQG ORFDWLRQV ZKHUH PXQLWL!
(XURSH &RS\ULJKW -HQV *UHLQHUW *(20%5

+RZHYHU LW VKRXOG EH QRWHG WKDW DUHDV QRW KLJKOLJKWHG
DYDLODELOLW\ LQ VRPH DUHDV RU FRXQWULHV LV LQVXIILFLHQW
ZLWK WKH KLJKHVW FRQWDPLQDVOLR® HR NV H PS ORI Y & DRII G QIDXDRHW L V
DQG 8;2 DUH VFDWWHUHG RXWVLGH WKHVH DUHDV 7KH\ ZHUH LQ
VXFK DV EDWWOHY DQG WUDLQLQJ H[HUFLVHV HPHUJHQF\ ERPE C
GXULQJ PLQLQW RSHUDWLRQ



-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRSK\WVLNDOLVFKHROBRARDXHFKDIW

7KH 6LWXDWLRQ LQ *HUPDQ\

$FFRUGLQJ WR HVWLPDWLRQV WKHUH DDIG PLOMREBQ RVRRIHRLF
PXQLWLRQV H[SHFWHG WR OLH LQ *HUPDQ FRDVWDO ZDWHUV DORQ
UHVWULFWHG WR NQRZQ PXQLWLRQV FRQWDPLQDWHG VLWHV %
SHUVSHFWLYH TKKODM) IWKPMRWRWDO ERPE ORDG GURSSHG DOO RYH
6HFRQG :RUOG :DU ZKLFK DPRXQWV WR DSSUR[LPDWHO\ PLOOLR
,Q FRQWUDVW DV RI WRGD\ pRQO\f DQ HVWLPDWHG DQ\ R®

ODQG "HXWVFKHU %XQGHVWDJ DERXW D IDFWRU OHVV WKD
JLIXUH7KH PXQLWLRQ ZKLFK ZDV GXPSHG DIWHU :: ,, LQWR WKH %DOWL
6RXUFH 7RS 6FUHHIRMAPMH RW OB\ A%RPEHQ LP OHHU3 0D\ %RWWRP

$IWHU WKH 6HFRQG :RUOG :DU LW ZDV FRPPRQ SUDFWLFH WR WUL
DQG $OOLHG VWRUDJH IDFLOLWLHV E\ WUDLQ WR WKH *HUPDQ 1R
ILVKHUPHQ ZHUH SDLG WR VDLO WKH PXQOWLRIQYNWRKGRWHEEKQDW H G
7R LQFUHDVH WKH IUHTXHQF\ RI GXPSLQJ DQG WKHUHIRUH WKH TX
GXPSHAQURRWH WR WKH GXPSVLWHYV O0OXQLWLRQV UHFRYHU\ IURP W
PHWDOV EHFDPH D EXVLQHVY LQ WKH V ,Q SDUWLFXODU PXQL\
FORVH WR :LOKHOPVKDYHQ ©5DSVFK JLVFKHU GLVSRWXDQOVLM.WH U
:LOKHOPVKDYHQ H[SORGHG FDXVLQJ WKH FRPSDQ\ .DXV 6WHLQK!
FRQVLGHUDEO\ WLJKWHU VDIHW\ UHJXODWLRQV 7KH EDODQFH EHW
ZDV VXEVHTXHQWO\ UHFRYHUHGW Y KFRHW VAHE@® GERRFRF HQWB ® RU JH
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LQ WKH HVWLPDWHYV RI PLOOLRQ WRQV IRU WKH *HUPDQ 1RUWE
%DOWLF 6HD

2QH PLIKW WKLQN WKDW WKH HQWLUH FRDVWDO DUHD KDV EHHQ F
WKH ORFDWLRQV RI WKH PXQLWLRQV VKRXOG EH ZHOO NQRZQ E\ (
GHSHQGV KHDYLO\ RQ WKH JHRSK\VLFD® @GEMWKIRRQW XVKBVHQGL WKL
EHWZHHQ WKH 1RUWK 6HD DQG WKH %DOWLF 6HD 7KH 1RUWK 6HD 1
ZDYH HQHUJ\ DQG WKH UHVXOWLQJ KLJK VHGLPHQW WUDQVSRUW L
EXULDO PDNLQ@LWHKWHRPWRROPDSSLQJ PHWKRGV ZKLFK DUH XVHC
HFRQRPLF PDSSLQJ WDVNV UDWKHU LQHIILFLHQW 7KH VLWXDWLR(
DPSOLWXGHY DQG ORZ FXUUHQW HQHUJLHYV PHDQ WXRRW PRAMWDRIHW
+HUH PXQLWLRQV ZHUH GXPSH&GDW PRGHUDWH GHSWKYV

)LIXUHL ZDUKHDGV ZLWK GLIIHUHQW VWDWHY RI FRUURVLRQ LQ /<EH

7KH GXPSVLWHYV )DOVK|IW .ROEHUJH{DHNUXHE DQ& %N Ot WUKIDYNMKEQ S
KROG WKH ODUJHVW DPRXQWYV RI PXQLWLRQV LQ WKH *HUPDQ %DO
SURPLQHQW GXPSVLWHYV LQ /*EHFN %D\ %RWKVRVHUIQHSBIUDW RD W Bk
ZLWK ZDWHU ®HJSWRVY UDOORL P 7KH ILUVW DUHD XVHG IRU GXPSLC
LW ZDV UHSRUWHG DV IXO0 7KHQ WKH VHFRQG DUHD +DIINUXJ ZI
GRFXPHQWYV LW LV HVYWLPDWHG WKDW WRQV RI PXQLWLRQV D

7TKH PXQLWLRQV IRXQG LQ /*EHFN %D\ PDLQO\ FRQVLVW RI DUWLOC
ERPEV 6& DQG 6& URENHWWD G DOVR NQRZQ DVIIXWDKG JUF
OXQLWLRQ ER[HV RI YDULRXV VLIHV DQG FRQWHQWYV KDYH DOV

*UR%NO*W]K|YHG KDV EHHQ FOHDUHG LQ
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PXQLWLRQ SLOHV DQG SRWHQWLDO VLQJOH PXQLWLRQ FRQWD
PDSSLQJ GDWD 7KHUHIRUH WKH GDWD LV DQDO\VHG LQVLGH D
DQQRWDWHG E\ H[SHUWV 'XULQJ WKLV SURKFHVE GRWHD WLIRX G R C
Rl DOO SRWHQWLDO FRQWDEXYW KKIBY MLBHR WLEDOHSH WRBE YV Z B 1\oH
YLGHR REDMBHG XQGHUZDWHU SKRWRJUDPPHWU\ +RZHYHU RI WK
8:2 ZKLOH RQO\ ZHUH QRWWBWXDOQWHU JURXQG

6LQFH D QXPEHU RI UHVHDUFK SURMHFW\GKBSH® ERQHNYWGE R/
PXQLWLRQV :LWKLQ WKHVH SURMHFWV PRQLWRULQJ VWUDWH.
&210$5 ZHUH GHYHORSHG DQG GHWHFWLRQ WHFK@LITXa$0 ZHUH L
00LQ6Z((3(5 $V SDUW RI QDWLRQDO DQG LQWHUQDWLRQDO SUR
*HUPDQ %DOWLF 6HD KDYH EHHQ IXOO\ PDSSHG SURYLGLQJ D GHYV
7KH UHVXOWV VKRZ WKDW WKH FRUDRMI\RQ RQIWEH NMKRPOQR FRU
FRPSOHWH GHJUDGDWLRQ $OWKRXJK WKH PXQLWLRQV ZHUH GX
H[SORVLYHV ZKLFK DUH SURYHQ WR EH FDUFLQRJHQLF DQG PXWD.
ULVN WR WKH PDULQH HQRVWREIHP ARMS RHAWKVHFRSX QG LQ ZDWHU VDF
HQWLUH *HUPDQ %DOWLF 6HD FRDVW :KLOH FRQFHQWUDWLRQV D!
FOHDU FRQWDPLQBWERGQHKWRIY SRW YV

Q WKH *HUPDQ VWDWH ODXQFKHG WKH ,PPH®&LDWHOFIVRICR QR BIL
SLORW FOHDUDQFH DQG WKH GHYHORSPHQW RI D PRELOH GHFR
HQYLURQPHQWDO ULVN VHH &KDSWHU 7KH *HUPDQ 36RIRUWSURJ

ODULQH 8;2 6 XUYH\LQJ

ODULQH 8:;2 VXUYH\V DUH XVXDOO\ FDUULHG RXW E\ VSHFLDOL]HG |
RI K\GURDFRXVWLF DQG JHRSK\RIMFRI W I8 EX GLHXHFW BR/@ VPH W KR C
PDULQH HQYLURQPHQW L QFRIDNEG MRRDDQ HABIBID HRKGWYRXQGHU 0% (6
VXERWWRP SURILOHU 6%3 V\QWKHWLF DSHUWXUH VRQDU 6$6
PHWKRGV :LJK HW DO "HKQHU )UH\ 666 DQG 0% (6 DUH F
UHVROXWLRQ DFRXVWLF LPDRKI\PORN HW KIHWV SR EWIGE OAK WR GHWHFW
ODJQHWLF DQG 6%3 WHFKQLTXHYV DUH HIIHFWLYH WRROV IRU GHWH
GHSWKV UDQJLQJ IURP D IHZ PHWHUV IRU PDJQHWLFV WR XS WF
VHDIORRMKKHWFRUGLQJ GHWHFWLRQ GHSWKY VWURQJO\ GHSHQG |
DV ZHOO DV WKH VL]H RU PDVV RI WKH REMHFWYV

JRU 8:2 VXUYH\V RXW RQ WWIRZRE3H @ DI WRFISW HED BHG DO% (RU VK
VA\VWHPV DUH W\SLFDOO\ XVHG 6PDOOHU YHVVHOV ZLWK IL[HG VH
QHDU WKH FRDVW LQ VKDOORZ ZDWHUV [$@ MXUHERYVY B\QIBUIHD FIHF
PRUH LQDFFHVVLEOH FRQILQHG RU LQ DUHDV ZLWK KLJK EDWK\PH\
9HKLFOHV RU $89V $XWRQRPRXV 8QGHUZDWHU 9HKLFOHV EHFRP!

%H\RQG WKH JHQHUDO WHFKQLFDO DQG HQYLURQPHQWDO FKDO:
FKDOOHQJH VWDQGV RXW GXULQJ PDULQH 8;2 VXUYH\V 7KH GDWD
UHVXOWYV XVLQJ K\GURDFRXVWLF RU JHRSK\VLKDO HHWEKR GM DULK) .
WHFKQRORJ\ FDQ GHILQLWLYHO\ GLVWLQJXLVK EHWZHHQ ZDUIDU
DQRPDOLHYVY FDQ EH FDXVHG E\ KDUPOHVYV GHEULV RU E\ KD]JDUGRX
LPDJH FRXOG HLWKHU EH VWRQHV\RWGHRMAML HEB ZIHYE B RAWVHQWLD O(
PXVW EH WKRURXJKO\ LQYHVWLJDWHG WR UHOLDEO\ GLVWLQJXL)\
REMHFWYV
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$IWHU FRPSOHWLQJ D 8;2 VXUYH\ RI DQ DUHD RI LQWHUHVW D OLV)
EH 8;2 LV SURGXFHG 7KHVH WDUJHWYV DUH WKHQ LQYHVWLJDWHG |
8;2 &RQILUPDWLRQ DQG FKDUDFWHBHEWMUIRQ BEYHG\HRQDYAXWO D IQQ |

529V RSHUDWHG E\ TXDOLILHG SHUVRQQHO .XOJHPH\HU HW D
$89V 6HLGHO HW DO ,PSRUWDQWO\ PDQXDO WDUJHW SRLQW
KDQGOLQRWRUYHHFPDWHULDOV

+RZHYHU WKH YDVW PDMRULW\ RI WDUJHW SRLQWY XQGHU LQYHYV
GHEULVY VFUDS RU QDWXUDO REMHFWYV VXFK DV ERXOGHUV $FFRUC(
FDPSDLJQV LQ ZKLFK KLV FRPSDQ\ KRY EQHKVMWQALYRWHECGWRQON WYV I
LGHQWLILHG DV 8;2 7KH QXPEHU RI IDOVH SRVLWLYHV LV H[WU]I
EHWZHHQ KD]DUGRXV PXQLWLRQV DQG WKH ODUJH DPRXQW RI RWK
DQ LPSRUWDQWLRBVRRIWKRURMMDSURMHFWY HFRQRPLFDOO\ PRUH YLD

+\GURDFRXVWLF PDSSLQJ

(IMHFWLYH GHWHFWLRQ DQG LGHQWLILFDWLRQ RI PXQLWLRQV RQ
SRWHQWLDO REMHFWYV RI LOQOWHUHVW $FFRUGLQJO\ WKH LQLWLDC
EH DSSOLHG IRU WKH VA\VWHPDWUFWHRD $EVYRDCRUINWERWK D/DOWRI DFH L
REMHFWEWH+\GURDFRXVWLF WHFKQLTXHVY KDYH HPHUJHG DV HVVHC
FDSDELOLWLHWX\LRADHNG DVURH VI KB OYDULRXY HQYLURQPHQWDO DQG RS
LQ PDULQH VXUYH\V '"HORXVWLHU ODWVXPRWR

7TDEOH\GURDFRXVWLF PHWKRGY DQG WKHLU REMHFW GHWHFWLRQ FDSDE

IDFH %XULH®LQLPDO GHVOHHFW
6HQVRU JUHTXHQFA UD(%} HFWVREMHFWYV REMHFW VL]H
0% (6 £ N+ [ [ FP

666 £ N+] [ [ FP

636 +  N+] [ [ [ _FP

KRULIRQWDO REMHFW VL]H DW P UDQJH

7KH RYHUDUFKLQJ DLP RI WKH VXUYH\ SOD\V D GHFLVLYH UROH L
HIDPSOH D VXUYH\ GHVLJQHG WR GHWHFW DQG LGHGAGWRIOXWIGRYL
WHFKQLTXHYVY DQG PRUH LQWHQVLYH O EWRDLGQNHVSWHAN O RERWVH GORF
FRQWDPLQDWLRQ KRWVSRWY RU PDSSLQJ ODUJH DUHDV IRU ULVN
HITLFLHQF\ RYHU GHWDLO

OXOWLEHDP HFKR %RX QGIHW HV H @WK WWKDBBIRDFRXVWLF VHQVLQJ
ZLWK VLIQLILFDQW DGYDQFHPHQWY LQ WKH ILHOG RI VHDIORRU PL
WR EH DQ HIIHFWLYH WRRO IRU LGHQWLI\LQJ XQGHUZWWHU RE
FRPSRVLWLRQ GXH WR LWV KLJK U&SR/HARROQNERQV IDRKGT AAARMMWFLF /
GHYLFHVY HPLW PXOWLSOH VRXQG EHDPV ZLWK D FHUWDLQ ITUHTXH(
YHVVHO HQDEOLQJ WKH GHWDLOHG FDSWXUH RI WKH VHDIORRU V

7KH VA\VWHP V IUHTXHQF\ LV SLYRWDO LQ GHWHUPLQLQJ WKH DFR?
GDWD UHVROXWLRQ ,Q WKH FDVA RWKKDIOLORAWDNMCHUWHTXHQF\ UD
N+] 7\SLFDO GDWD UHVROXWLRQ LQFP P ZDWHU GHSWK LV DERX

6LGWFDQ VR®®U LV D K\GURDFRXVWLF WRRO WKDW KDV JDLQHG
GHWHFWLRQ RI PDULQH PXQLWLRQV ,W LV GLVWVYROXMWRHG LP\DLIW Y
WKH VHDIORRU WKHUHE\ IDFLOLWDWLQ HWFIRG L\HROQ\D B RM M WBIPH RX @
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E\ WUDQVPLWWLQJ DERXVWLF SXOVHV ODWHUDOO\ WR ERWK VLGH\
Rl WKH EDFNVFDWWHUHG VLJQDO 7KH VI\VWHP FDQ EH DIIL[HG WR V
%ORQGHO ,Q WKH ILHO®G RIRZXGLWIVRVGHBWWHRAWUHTXHQWO\ IL
FDSDFLW\ WR IDFLOLWDWH WKH VRQDU V SUR[LPLW\ WR WKH VHDI
VKDGRZ GHILQLWLRQ 7KH FRQILJXUDWLRQ RI WKH V\VWHP LV Gt
LQFOXGKID Y RQDU IUHTXHQF\ WKH DOWLWXGH Rl WKH VIVWHP DER)
WKH VWDELOLW)\ RI IWKRXVQGVRUVWHPK + W\SEFDRIOMU H[FHSWLRQ
UHVROXWLRQ UHQGHULQJ WKHP ZHOO VX EWHN G/ WRK WK/HL G I6\WIFGX IR
RU JUHQDGHYV

JLIXUH/HIW OXOWLEHDP EDWK\PHWU\ RI D PXQLWLRQ SLOH 'XH WR VFRX
VHDIORRU 5MVMRARON) $YRG@GBU EDFNVFDWWHU IURP WKH VDPH SLOH +DUG |
DPSOLWXGHV

+RZHYHU WKHLU RSHUDWLRQDO UDQJH LV FRQ@VWNP|L EH PIRZHU
JUHDWHU VZDWK ZLGWKV DQG DUH DG YODUHMDDVABKM QRIS UM QLPLE
WKDW FRQVWDQW DOWLWXGH LV PDLQWREG®H G Q DRU BHQOWIRV MOV IXE/(
LPDJH TXDOLW\ DQG UHOLDEOH REMHFW GHWHFWLRQ 'DWD UHVRC
ORZHU WKH DOWLWXGH WKH KLJKHU WKH UHVROXWLRQ

6\QWKHWLF $SHUWXBH.8RQNUQ WROGSRBNDQVYLLAPHDILQJ VRQDU WKDW
PRXQWHG RQ DQ $89 RU D WRZILVK 7KH LPDJHV DUH FUHDWHG WKU
IURP PXOWLSOH SLQJV UHVXOWLQJ LQ WKH IRUP D WHRG R WK W\QV
SK\VLFDO GLPHQVLRQV RI WKHVWRRDBULVKMEBADFW WK DWZBE®OV\VW I
FKDUDFWHUL]HG E\ WKHLU G XBDGHEEWARUH L 3 KIDELMR@ Z IDMWK ZR QD G L |
Rl FRQWHRBSBWIUWHPY LQ H[LVWHQFH DUH Rl WKH LQWHUIHURPHW
WKH HVWLPDWLRQ Rl VHDEHG GHSWK DQG WKH JHQHUDWLRQ RI D F
RYHU KDOI D FHQWXU\ DJR 6WHUQOLFKWHHBUBGEG DV D5$FDVHAR QM
XQGHUGHYHORSHG ILHOG 7KLV LV LQ VWDUN FRQWUDVW WR LWV
UDGDU 6$5 ZKLFK KDV UHDFKHG D YHU\ KLJK OHYHO RI VRSKLV\
HIILFDF\ Rl 6$6 LPDJHIUWLR FRMAMLDXDOLW\ Rl WKH GDWD DQG WK
GXULQJ GDWD+PRYBBFWLRQ
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*HRSK\VLFDO 0DSSLQJ

$ PXOWLWXGH RI JHRSK\VLFDO PHWKRGV H[LVW ZKHQ LW FRPHV W|I
7TKH\ LQFOXGH PDJQHWLFV HOHFWURPDJQHWLFVY VHLVPLFV 6%3
PHWKRGYV 7KH WZR JHRSK\VLFDO PHWKRBRWWKDX\. WD¥EID HEHRQ WKRY
RlI ZzDUIDUH PDWHULDOV XQGHUZDWHU DUH PDJOQHWLF DQG HOHFW!

ODJQHWLF PHWKRGY GHWHFW DQRPDOLHV LQ WKH HDUWKYV PDJQF
RI IHUURPDJQHWLF PDWHULDOV LQ WKH VHQVRUTV YLFLQLW\ )LJXL
RI RIIVKRUH PDJQHWRPHWU\ $ PBJQMWRZMEW BERWHPR EXQLHG 8;2 R
WBRUWK SURILOH ,Q WKLV H[DPSOH WKH UHVXOWLQJ PDJQHWLF
DQRPDO\ GXH WR WKH VXSHUSRVLWLRQ Rl WKH DPELHQW HDUWKTYV
ILHOG RI WKIHH@HRUDQ GHSHQGLQJ RQ WKH SRVLWLRQ RI WKH VHQ\
WKH VKDSH DQG RULHQWDWLRQ RI WKH 8:2 SRVLWLYH DQG RU
PHDVXUHG %HFDXVH (DUWKYJV PDJQHWLF ILHOG YDULHVHEG UHJLRQ
LQ GLIIHUHQW ZD\V DQG GLIIHUHQWO\ VWURQJ GHSHQGLQJ RQ WKH

ODJQHWLF DQRPDOLHV FDXVHG E\ ZDUIDUH PDWHULDOV DUH VRC
FRPSRQHQWY DQG QRW WR DQ\ RWKHU PDWHULDO VXFK DV WKH
DPSOLWXGH RI WKH PDJQHWLF DQRPDO\ GHSH®Q G\K R QHYXRKYVRXNVVY
DQ REMHFW D SDUDPHWHU WKDW LV GLIIHUHQW IRU HYHU\ W\St
LQIOXHQFLQJ WKH DPSOLWXGH DUH DQ REMHFWY{V GHJUHH RI FRUU
PDJQHWLF ILHOG IMWQ WKIOSW\PH RIHVWHHO WKDW ZDV XVHG IRU L
IHUURPDJQHWLF REMHFWYV PD\ HIKLELW D UHPDQHQW PDJQHWL]DW
FRPSRQHQW WKDW LQIOXHQFH WKH PHDVXUHG DQRPDO\ DPSOLWXC

JLIXUH7KH EDVLF SULQFLSOH RI WKH GHWHFWLRQ RI XQGHUZDWHU 8;2 XV
DERYH WKH VHDIORRR RYKDBYBRKM KSURILOH 7KH PHDVXUHG WRWDO PDJC
VXSHUSRVLWLRQ RI WKH (D U® KLJNORD JQHWMIF PRENWKRIXQRFDO LQGXFHG [
ORFDO PDJQHWLF ILHOG RI WKH 8:2 EODFN &RS\ULJKW ODUF 6HLGHO *{
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'XH WR WKHVH FRPSOH[ GHSHQGHQFLHV RI WKH PXOWLSOH SDUDP
QRWH WKDW LW LV JHQHUDOO\ LPSRVVLEOH WR VSHFLI\ D SUHFLV|
VHQVRU IRU GHWHFWLQJ D VSHFLILF REMHFW

,Q JHQHUDO WKHUHRD WP MDHRVRREMAHUY 2QHILMBE VNQWRH WKW
PHDVXUHV WRWDO PDJQHWLF LQWHQVLW\ 70, DW D JLYHQ SRLQW
GLUHFWLRQDO LQIRUPDWLRQ 7KH RWKHU W\SH LV WKH YHFWRU
PDJQGWXOQG GLUHFWLRQ RI WKH PDJQHWLFO G NVOI® VRN | PUHDW XW
PDJQHWLF LQWHQVLW\ 70, DW D JLYHQ SRLQW LQ WLPH DQG VSDFI
7KH VHFRQG W\SH PHDVXUHV RQH RU PRUW PRBORQYHOWVHRIG W K
PHDVXULQJ DOO WKUHH FRPSRQHQWY WKH PDJQLWXGH DQG GLUH
([DPSOHV RI WKH ILUVW JURXS DUH VFDODU RU WRWDO ILHOG
PDJQHWRPHWHUV DQG RSWLFDQ@®\ $RPSHP PO QRHWRPHWHFRQG J
IOX[JDWH PDJQHWRPHWHU ZKLFK ZV\DHYWHFQWRRULDO RU FRPSRQHQW

(OHFWURPDJQHWLF (0 PHWKRGV RQ WKH RWKHWUKB®G FDQ F3-H AHF
8;2 FRQVLVW Rl PHWDOOLF PDWHULDOV WKHUH LV DQ RYHUODS EF}
DQG (0 VIVWHPVY FDQ GHWHFW (0 PHWKRSWL B G H W WHKDHGY HFRPW R QG
DQG FODVVLILFDWLRQ Rl EXULHG 8:2 RQVKRUH DQG KDYH JUDGXDC
WKH RIIVKRUH VHFWRU DV ZHOO %LOOLQJV HW DO ,Q WKH IL
PDLQ DGYDQWIHRRDBHOQMWLE PHDVXUHPHQWYV LV LWV GHWHFWLRQ
IHUURXV )RU H[DPSOH ::,, *HUPDQ VHD PLQHV RI WKH W\SH /0%

DOXPLQXP RU DXVWHQLWLF VW IGHOW HDR/EDBOH BPAKEQHI\WWEH GRQPDJ
%H\RQG WKH GHWHFWLRQP FDFHWE LD LR GIMWRR@RQHOHFWURPDJQH
SURYHQ WR EH PRUH HIITHFWLYH LQ GLVFUKPLQWORXQM KPJ DS GRIVDS
FXOWXUDO GHEULV LQ WKH WHUUHVWUQDOHMDOP FRPSDUHG WR P

<HW HOHFWURPDJQHWLF PHDVXUHPHQWY SOD\ RQO\ D PLQRU UR
WKUHH UHDVRQV )LUVW (0 VHQVRUV KDYH ORZHU GHWHFWLRQ

PHWKRGYV DUH DFWLYH JHRSK\VLF D QHGHWORGAGMKDHO WAL T R DWH DKV
ZK\ WKH PHWKRG LV DOWRKDBID H® HFR\YWRIRIIMHW LFV &6(0 7KXV

ORJLVWLFDO HIIRUWV RI VXFK D VIVWHP DV ZHOO DV WKH KDUGZ
KLJKHU FRPSDUHG WR S DWXLYHP PRIW)HWIDNPEJ PDIJQHWLF GDWD VL
DFTXLUH 7KLUG OHVV HQHUJ\ LV LQGXFHG LQWR FRQGXFWLYH

PHWKRGV DUH DSSOLHG LQ VDOWZDWHU HQYLURQPHQWYV ZLWK KLJ
RODQ@®PKHUHPHQWYV

$OWKRXIK PDIQHWLF PHWKRGV FDQ GHWHFW SRWHQWLDO 8;2 WKF
PHWKRGV PD\ SRVVHVV WKLV DELOLW\ ZKHQ GHSOR\HG FORVH WR

‘H RPLW YHU\ ROG WRUVLRQ RU EDODQFH PDIJQHWRPHWHUV WKHVH DUH
LQ XVH IRU UHFRUGLQJ PDIJQHWLF ILHOGYV
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7KH *HUPDQ 36RIRUWSURJUDPP’

$IWHU GHFDGHV RI UHVHDUFK DQG JURZLQJ VFLHQWLILF FRQFH!
ODXQFKHG\BDRXDOD@QWE JOREDOO\ XQLTXH ,PPH®GR)RHWISURIRRD PFRJUR J
DGGUHVV XQGHUZDWHU PXQLWLRQV RULJLQDWLQJ IURP WKH )LUVYV
DQG WKH %DOWLF 6HD )RU LWV LQLWLDO SKDVH WKH SURJUDPP}
HXURV IURP WKH IHGHUDO EXGJHWFB®YLPRGL D\KW R HY® B3 POHRQW S
LQIUDVWUXFWXUH

7KH ,PPHGLDWH $FWLRQ 3URJUDPPH SXUVXHV VHYHUDO FRUH RE!I

X 6\VWHPDWLF LGHQWLILFDWLRQ DQG PDSSLQJ RI PXQLWLRQ
ZDWHUV

x '"HYHORSPHQW RI VDIH DQG HIILFLHQW UHFRYHU\ PHWKRG\
RUGQDQFH

x (VWDEOLVKPHQW RI DQ LQWHJUDWHG SURFHVV FKDLQ OLC
VRUWLQJ SUHSDUDWLRQ DQG GLVSRVDO LQ DQ HQYLURQPF

x '"HPRQVWUDWLRQ RI RSHUDWLRQDO IHDVLELOLW\ DW DQ RII
LQQRYDWLYH WHFKQRORJLHYV

x /ID\LQJ WKH JURXQGWRUR URMHP ORIQOWLRQ HIIRUWYVY ZLGHO\ UH
DIHQHUDWLRIQWBQELQYN ZHOO EH\RQG WKH SURJUDPPH LWVFE

'XULQJ WKH ILUVW SKDVH WKH SURJUDPPH IRFXVHG RQ WKH KDC
SDFNDJLQJ DQG UHFRYHU\ %DVHG RQ H[LVWLQJ UHVHDUFK GDWD
SLOHV ZHUH VHOHFWHG IRU WHVW UHPHGEOMDBROQQ FHKHEXMP WZDW K
HYDOXDWLRQ RI HTXLSPHQW DQG SURFHGXUHV VXFK DV SDUWLE
V\VWHPV :KLOH VXFK WHFKQRORJLHV DUH DOUHDG\ FRPPHUFLD
DSSOLFDWLRQ WR FRPSOH[ PXQRWL R QHXRRXP/OQ B HRQW H\DVEH G

7KH SURJUDPPH EHJDQ LQ DXWXPQ ZLWK WKUHH SLORW FOHDUD
%DOWLF 6HD $Q DGGLWLRQDO WULDO IROORZHG LQ ODWH VXPP!
RSHUDWLRQV UHYHDOHG WKDW UHPRWH OD BEROSH UBW MUK HH TORIPSSFOHH] V
FROQGLWLRQV WKDQ DQWLFLSDWHG ZKHUHDV WKH LQYROYHPHQW |
HITLFLHQF\

$QRWKHU PDMRU FKDOOHQJH ZDV FRRUGLQDWLRQ ZLWK WKH QX
FRPSHWHQFLHYV ZHUH LQLWLDOO\ XQFOHDU $V D UHVXOW ODQGL
SHUPLWWHG GXULQJ WKH ILUVW SKDVH DRP®@I$NHBUWOW BHHWH REIHDLH
WKH DXWKRULWIRW WKGOIRDVQI WLWKH. Q@ HFRPBDQ\ RI PXQLWLRQV Il
H[SOLFLWO\ IRU HQYLURQPHQWDO SURWHFWLRQ UHDVRQV 7KLV F
OHJLVODWLRQ KDG SURXORXWMRQUUHERDMUW RQO\ LQ WKH FRQWH]
SUHYHQWLRQ %XQGHVXPZHOWPLQLVWHULXP

%\ WKH LQVLIKWY JDLQHG IURP WKH SLORW SURMHFWYV D
GHYHORSPHQW DQG FRQVWUXFWLRQ RI D PRELOH IORDWLQJ LQG
GLVSRVLQJ RI UHFRYHUHG PXQLWLRQVLRW HQ@GEABDW RV B B P RIQVWV LLCF
DQG HQYLURQPHQWDOO\ VRXQG RIIVKRUH SURFHVVLQJ VGJV XQ R
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/JRRNLQJ DKHDG VHYHUDO NH\ FKDOOHQJHV UHPDLQ WHFKQRORJI
DQG SURFHVVLQJ WKH QHHG WR HQVXUH HQYLURQPHQWDO VDIHW
YDULHW\ Rl RUGQDQFH W\SHV HQFRUYP WRBREGW BDIQTX WKIH ORQGIQ
VXVWDLQHG SURJUHVV FRPSUHKHQVLYH UHPHGLDWLRQ RI DOO D
%XQGHVXPZHOWPLQLVWHULXP

$ *OLPSVH LQWR WKH 8QZULWWHQ )XWXUH

&OHDULQJ DOO OHJDF\ PXQLWLRQV IURP *HUPDQ ZDWHUV LV D FRP
FRPSOHWH FOHDUDQFH ZLOO QRW KDSSHQ LQ WKH IRUHVHHDEOH
PLOOLRQ WRQV RI FRQYHQWLRQDO P XIQG Y/RIDOMWQEH6HQ W K¥HQH Uk
WHFKQLFDO GLIILFXOW\ DQG HQYLURQPHQWDO VHQVLWLYLW\ H[S
GHFDGHV OLNHO\ HIWHQGLQJ ZHOO LQWR WKH VHFRQG KDOI RI W
KLIK QRIQP BVWWMVPUDQJH IURP WHQV RI ELOOLRQV RI HXURV GHSH
WHFKQRORJLHYV DSSOLHG

7KLV UDLVHV D IXQGDPHQWDO TXHVWERQ@ HYHROWHPOHDWDP'F HQ QM
SFDBQBRYHU DSSURDFK 3*MXVW FRYHU LW ZLWK VDQG"~ ZDV RIWHQ
FRYHUDJH FDQ WHPSRUDULO\ UHGXPHWLQXWNX¥QEGRUQRDMRQ © HDGN @
UHOHDVH Rl WR[LF VXEVWDQFHV VXFK DV 717 GHJUDGDWLRQ SURG
VHGLPHQWYV FDQ BBWRR/IMXLIMKXKQUMLRQV $V D UHVXOW VLPSO\ F
LQFUHDVLQJO\ VHXQWN WRQINDBBBXWLRQ HVSHFLDOO\ LQ HFRORJL
XVHG DUHDYV

,QVWHDG *HUPDQ\ LV PRO\QMGWRPUDRGLWLYNG UHPHGLDWLRQ 1RV
UHPRYHG HIIRUWV ZLOO IRFXV RQ KRWVSRWV ZKHUH HQYLURQI
LQIUDVWUXFWXUH RU ILVKHULHV DUH RRAOHN GIHIYHORIS 6 H QW IRL QD W
RIIVKRUH GLVSRVDO RU SURFHVVLQJ SODWIRUP LV FRQVLGHUHG
FRXOG RSHUDWH IRU PDQ\ \HDUV ZLWK VLJQLILFDQW UHFXUULQJ
FRVWY 6WDIILQJ DORGHFMOLGHGHGXYHHY H[SORVLYH RUGQDQFH
HQYLURQPHQWDO VFLHQWLVWV

5RERWLFV DQG DUWLILFLDO LQWHOOLJHQFH FDQ SOD\ DQ LPSRUW
YHKLFOBVVISYWHG VRQDU LQWHUSUHWDWLRQ DQG URERWLF KDQ
PDSSLQJ DQG ULVN DVVHVVPHQW +RZUR HHWQ BXM\ DR GV KIHDH [\ UWP I
PXQLWLRQV KXPDQ H[SHUWLVH ZLOO PRVW OLNHO\ UHPDLQ LQGL\
GHFL\WDRQ QJ

7KH LPPHGLDWH DFWLRQ SURJUDPPH VHUYHY DV ERWK D SUDFWLI
HITRUWY /HVVRQV IURP WKH SLORW SKDVH ZLOO JXLGH IXUWKH
LQGXVWWDODMHOVROXWLRQV *HUPDQ\fV LQLMNY FWRSH UWLNWLARWR RK IVIKLL
IHHGLQJ LOWR ZLGHU SURMHFWY DLPHG DW FOHDULQJ GXPSHG P X

,Q WKH ORQJ WHUP WKH SURJUDPPH DLPV QRW MXVW WR PLWLJD\
WKH ZD\ LQWHUQDWLRQDOO\ DV PDQ\ FRXQWULHV IDFH VLPLODU C
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SHIHUHQFHYV

%HFN $ - *OHGKLOO 0 *UIZH 8 .DPSPHLHU 0 (JJHUW $ B6FK
- $FKWHUEHUJ (L@HVSUHDG HQYLURQPHQWDO FRQWDPLQDWLRQ
VRXWKZHVWHUQ %DOWLF &K PRV SKHUH

GRL M FKHPRVSKHUH

%LOOLQJV 6 ' B6KXELWLG]H ) 3DVLRQ / 5 %HUDQ / JRO'}
XQH[SORGHG RUGQDQFH GHWHFWLRQ DQG GLVFULPLQDWLRQ LQ W
HOHFWURPDJQHWLF VHQVRUYV 28&($16 ((( 6<'1(
GRL &Ps166<

%LOOLQJV 6 ' )XQN 5 *DPH\ - 8OWUD7(0 PDULQH WRZI

FKDUDFWHUL]DWLRQ RI EXULHG RUGQDQJH) D@ 7%3S R U RM H Fo\® DFFN
*HRSK\VLFV ,QF 7HWUD 7HFK (QYLURQPHQWIO3&HRREXWDIPW \ &THFX Q F

IWWFKHU & .QREORBK G6WHBXCHLER - 'LFKHUW 8 JKOHLU
OXQLWLRQVEHODVWXQJ GHU "HXW%HRNWQ QEHDXQIHKAWVKQG (PSIH
6WDQG OHHUHVXPZHQXWGIRWWMBBEY 1RUG +DPEXUGHY®DWPWRFN

l[*+U 6HHVFKLIIIDKUW XQG +\GURJUDSKLH %6+
%ORQGHO 3JIKH KDQGERRN RI VIGGRHVFDQ VRQDU

WXQGHVXPZHOWPLQLVWHULXP 8QH[SORGHG PXQLWLI
KWWSV ZZZ EXQGHVXPZHOWPLQDWVWHWVYNB Gd@ :6

'H ORXVWLHU & ODWVXFPHRIWNERRU $FRXVWLF 5HPRWH 6HQVLQJ ZLW
6RXQGHUV DQG %DWK\PHWULF 6LGHVFDQ 6RQDU 6\VWHPYV

'"HXWVFKHU %XQGHVWDJ .DPSIPLW \&HMD OEHUEOW AR 1$X VD X\E M
ot + 'LVVHQVFKDIWOLFKH 'LHQVWH GHV '"HXWVFKHQ %XQ(
JUH\ 7 AXDOLW\ *XLGHOLQH IRU 2IIVKRUH ([SORVLYH 2UGQD
=XULFK 9ILHQQD %HXWK 9HUODJ *PE+

*XOGLQ 3URIHVVLRQHOO G DH SJ FFLKWWHQUBRRXQWWH hEHU

LOQKDOWOLFKHQ 1HXDXVULFKWXQJ GHU .DPSIPLWWHOUIXPXQJ RII'
$QVDIWJHVHQWDWLRQ GXULQJ WKH .LHO 0XQLWLRQV &OHDUDQFH :H

+DQVHQ 5 ( ,QWURGXFWLRQ*"WR 6REMWS RDOLE KOVUHVHDUFK F

,QWHUQDWLRQDO ODULWLPH 2UJDQL]DWLRQ &RQYHQWLRQ R
'XPSLQJ RI :DVWHV DQG 2WKHU ODWWHU /RQGRQ &RQYHQWLRQ K

XOJHPH\HU 7 6FKZDUW] 0 %DYELIX® Rl PDULQH 8;2 DQG VF
GLVFULPLQDWLRQ E\ UHODWLYH VL]H LQIHUUHG IURP HOHFWURPD.
YRO $UW QR GRL

/I &RPPXQLFDWLRQ 6HULHV 6RQDU 6\VWHP 2SHUDWLRQV
SHY

ODVHU ( 6WUHKVH&DQVHDIRRG IURP PDULQH VLWHYV RI GXPSHG
HDWHQ" $UFK 7R[tFROGRL V



-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRSK\WVLNDOLVFKHROBRARDXHFKDIW

OXPEHUJ 7 %HFN $ &DEDRDWt@H] *RVQHOO . - *OHGKLOO 0
/IRZ OHYHOV RI PXQLWLRQ FRPBRXIQEDE DG FRIPPRRGE LIDR®\ W K H

DQG %DOWLF 6HD SRVH OLPLWHG ULVN WHR XX®ORQWLHRI) RARGCO B R QALX
+ GRL M PDUSROEXO

5DSVFK- + J)LVFKHU 8 OXQLWLRQ LP )LVFKHUQHW] $OWODV!
,ZVHQVHH 9HUODJ ,6%1

6FKXOW] * "HP R QV WAIDWHICR QRBIHBPADWHU (OHFWURPDJQHWLF
(QYLURQPHQWDO 6HFXULW\ 7THFKQRORJ\ &HUWLILFDWLRQGABURJU
SHSRUW

6HLGHO O JUH\ 7 *UHLQHUW - 8QGHUZDWHU 8;2 GHWH|
KRYHULQJ $89V -RXUQDO RI )*tHOGRIRERWLFWRE

6WHUQOLFKW ' ' +D\HV 0 3 DQG +DQVHQ 5 ( 6HDEHG 0ODS
RI 6\QWKHWLF $SHUWXUH 6RQDU ,PDJLQJ 7THFKQRORJ\x 6HD 7HFK
I1RYHPEHU

'HKQHU ' )UH\ 7 2IIVKRUH XQH[SORGHG RUGQDQFH GHWHF

D JXLGHOLQH ,((( -RXUQDO RI 6HOHFWHG 7RSLFV LQ $SSOLHG (DU
+ GRL -67$56

'LJK 0 ' +DQVHQ 7 0 "IVVLQJ $ ,QIHUHQFH RI XQH[SO

SUREDELOLVWLF LQYHUVLRQ RI PDJQHWLF GDWD *HRSK\VLFDO
GRL JML JJ]
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.DPSIPLWWHOHUNXQGXQJ EHL GHU "HXWVFKH
*UHQ]JHQ JHRSK\WLNDOLVFKHU 9HUIDKUHQ LF
XQG LKUH )ROJHQ I-U GLH %DXSUDJ[LV

7KRPDV /DQJH "% ,QlUD*2 $*

'DV 7KHPD GHU .DPSIPLWWHONMPX®DGRPQIRAWGE [W YRQ %DKQEDXP
JHZLQQW DQJHVLFKWYV GHV DNWXHOOHQ XQG DEVHKEDU KRKHQ
%HGHXWXQJ 8PIDQJUHERKERRHXEQXWDQGVHW]XQJVPD% QDKPHQ P
GDYEGWURIITHQHQ ,QJHQL KX UBDXZNHUNHRQG %DKQK|[IHQ HUIRUGH!L
%RGHQDUEHLWHQ (LQH EHVRQGHUH B6WHOOXQJ QHKPHQ KLHU
+RFKOHLVWXQJVNRUULGRUH HLQ

%HL GHU *HQHUDOVDQLHUXQJ E<QGHOW GLH '%XQ®KOUHL
'LJLWDOLVLHUXQJVPD%QDKPHQ HQWODQJ NODU GHILQLHUWHU
.RUULGRUVSHUUXQJHQ NRQJHQWULHUW GXUFK 'XUFK RSWLPLHUW]
ODVFKLQH®) GHU 6FKQHOOXPEDXPDVFKLQH ZHUGHQ %DX]HLWHQ °
,QIUDVWUXNWXU HUP|JOLFKW DQVFKOLH%HQG PHKU .DSD]LWIW
%HWULHEVDEOIXIH ELV KLQ ]X DXWRPDWLVLHUWHP GIIZFHUNHUHP )
.DPSIPLWWHO KLQVLFKWOLFK GHU 30DQXQJ (UNXQGXQJ XQG 5IXP}
GDU $0V %HLVSLHO VHL GLH EHYRUVWHKHQGH *HQHUDOVDQLHL
7URLVGRUI LQHMWIGWKHHL @QG :LHVEDGHQ $EEEBGXIPQ EHQDQQW

$EELOGXHEIHUVLFKW GHV .RUULGRUV |U GLH *HQHUDOVDQLHUXQJ GHV 5H
:LHVEDGHQ <« 'HXWVFKH %D K QU&*H LKW®BHXW WFKHEWKQ FRP

+LHU GLH ZHVHQWOLFKHQ )DNWHQ ]XP *UR%SURMHNW

ORQDWH %DX]JHLW PLW 9ROOVSHUUXQJ

%DKQK|IH ZHUGHQ PRGHUQLVLHUW
ORGHUQLVLHUXQJ GHU 6WHOOZHUNVWHFKQLN XQG =XJVWHXF
%DX YRQ 6FKDOOVFKXW]ZIQGHQ

"HLFKHQ ZHUGHQ HUQHXHUW

f
f
f
f
f
f NP QHXH *OHLVH
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NP HUQHXHUWH 2EHUOHLWXQJHQ
(UQHXHUXQJ XQG 6DQLHUXQJ YRQ ]JDKOUHLFKHQ %U*FNHQ 6
JHOVKDQJVLFKHUXQJHQ
(UQHXHUXQJ YRQ EHVWHKHQGHQ %DKQ-EHUJIQJHQ

~ ~h ~

6ROFKH (LQJULIIH HUK|KHQ GLH ([SRVLWLRQ JHIJHQ<EHU SRWHC
LQVEHVRQGHUH KLQVLFKWOLFK SRWHQ]JLHOO LP %RGHQ EHILQG
PHWKRGLVFK IXQGLHUWH 5LVLNRDQDO\VH VRZLH SOIYHQWLYH 6LFEK

'HU KLVWRULVFKH .RQWH[W YHUVWIUNW GLHVHV (UIRUGHUQLV 'L
KLQZHJ JHZDFKVHQ YLHOH 6WUHFNHQ ZXUGHQ EHUHLWV YRU GHP
'HOWNULHJ ZDUHQ GLH $QODJHQ GHU %D% R PHELDQ 6 UH P UMM QG H Ul B\
$X1JUXQG GHU EHVRQGHUHQ %HGHXWXQJ IsU GLH JLYLOH LQGXVW!
LQ GHU 5HJHO QDFK HLQHP /XIWDQJULII HLQH VRIRUWLJH :LHGHUKH
'DEHL JLQJ HUL KB HUKHUVWHOOXQJ GHV 9HUNHKUV QLFKW XP GLH
.DPSIPLWWHOQ %RPEHQNUDWHU ZXUGHQ PLW GHQ ]XU 9HUI*JXQJ \
BFKXWW YHUIsOOW 'DU<EHU KLQDXV LVW HQWODQJ YAGHOPIHQUD V\
]X UHFKQHQ HLQVFKOKR% O UDKE BYWIHPHQ LQ XQPLWWHOEDUHU
GLHVHP +LQWHUJUXQG VWHOOW GLH V\VWHPDWLVFKH .DPSIPLWW
GHV 5LVLNRPDQDJHPHQWYV LP %DKQEDX XaD®& $BNHe KWUPK@IW LE® B Q
UHGX]LHUW 6LFKHPKRIGVVRVWHQULVLNHQ XQG JHZIKUOHLVWHW
SUEHLWVVFKXW]DQIRUGHUXQJHQ

9RQ GHU 9HUGDFKWVSU*IXQJ EHU GLH WHFKQLVFKH (UNXQGXQJ Kl

$X1JUXQG GHU EHVFKULHEHQHQ KLVWRULVFKHQ 6WHOOXQJ JLOW
$QIDQJVYHUGDFKW DXI| .DPSIPLWWHOEHODVWXQJHQ 2E HLQ .DPSI
IXVWIQGLIJHQ 2UGQXQJVEHK|UGHQ /IQGHUUIXKGHQBHN HL X & UIRLG/H
JHQHWLVFKH 5HNRQVWUXNWLRQ HQWVSUHFKHQG GHU %DXIDFKO
JHSU«IW

'DIU VLQG GLH KLVWRULVFKH 1XW]XQJ XQG GLH KLVWRULV
.DPSIPLWWHOEHODVWXQJ JHI-KUW KDEHQ N|QQHQ XPIDVVHQG ]X L
UHOHYDQWHQ *UXQGODJHQ EHVWHKHQG DXV KLVWRWVGEKEQ /X
*UXQGVWHLQ I-U GLH ZHLWHUHQ 30DQXQJVVFKULWWH

'IKUHQG GHV =ZHLWHQ :HOWNULHJHV OLHIHUWHQ GLH XPIDQJUHL
ZLFKWLJH ,QIRUPDWLRQHQ *EHU GDV .ULHJVJHVFKHKHQ:Z&HJIUXQG
GHU SUIJLVHQ 9HURUWEDUNHLW GHV KRKHEHHWDSSXQAMEYVLOG G
KHXWH HLQ JHQWUDOHU %HVWDQGWHLO GHU /XIWELOGDXVZHUWXQ
KRKHQ =HUVW|UXQJVJUDG LQ )ROJH YRQ PDVVLYHQ %RPEDUGHPHQ
JHLIMEGELOGXQJ

6RIHUQ LP (UJHEQLV GHU YRUDQJHVWHOOWHQ .DPSIPLWWHOY
.DPSIPLWWHOULVLNHQ IHVWJIJHVWHOOW ZXUGH @ &R GHLQ EGR W 4L ®@HDW

%0, %09J %DXIDFKOLFKH 5LFKWOLQLHQ .DPSIPLWWHOUIXPXQJ %
(UNXQGXQJ 30DQXQJ XQG 5IXPXQJ YRQ .DPSIPLWWHOQ DXI /LHJHQVFKDIW
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DXl GLH ,QIUDVWUXNWXUPD%QDKPH EH]RJHQHV .DPSIPLWWHOUIXF
.DPSIPLWWHOUIXPXQJ ]X HUVWHOOHQ

P .RQ]JHSW ZHUGHQ XDNXBBPEDH QDKPHQ DXI GLH JHSODQWH EI
DEJHVWLPPW 'DV 5IXPNRQJHSW EHUsFNVLFKWLJW GDEHL GLH YRU.
XQG JHLJW /|VXQJVZHJH DXI ZLH HLQH )OIFKH VLFKHELHUWERW]W
JHIDKUORYV GXUFKJHI*KUW ZHUGHQ N|QQHQ

$XI %DVLV GHV 5IXPNRQJHSWHV HUIROJW GLH WHFKQLVFKH (
JHRSK\WLNDOLVFKHU 9HUIDKUHQ QDFK DNWXHOO DQHUNDQQWHE
DQVFKOLH%HQGHQ %HUIXPXQJ YRQ 6W|UVWHOOHQ $QRPDOLHQ

'LH :DKO GHV 9HUIDKUHQV KIQJW VWHWY YRQ GHQ |UWOLFKHQ
.DPSIPLWWHOLQYHQWDU GHU JHSODQWHQ 1XW]XQJ XQG GHU YRUJ
S9RUKDEHQVEHUHLFK PLW HLQHP EUHLWHQ 6SHNWBXKPLQQUPRSIRQW
$UW XQWHUVFKHLGHQ ZRGXUFK YHUVFKLHGHQH )XQGWLHIHQ UHV)
NRPPH@SY GDV SDVVLYH 9HUIDKUHQ GHU *HRPDJQHWLN XQG G
(OHNWURPDJIJQHWLRH7ReDLQ (OHFWURBBMQHWRLAYG XUWNG | XP (LQVDW
$OOJHPHLQHQ ODVVHQ VLFK GLH YHUZHQGHWHQ JHRSK\VLNDOLVEK
JOIFKHQVRQGLHUXQJ JHWUDJHQH JHVFKREHQH IDKU]JHXJJHVW-W]
WRKUORFKVRGGLHBEKQBHEHRKUXQJ PLW JHHLIQHWHP %RKUJHUIW XC

$EELOGX@®LHIVOXIWELOG GHV JHUVW|UWHQ %DKQKRIHV 0.QVWHU XQG GH
%LOG /D& WLOGQXPPHU OD%VWDE FD %LOGTXHOOH /XIWELO
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(LQH 2EHUIOIFKHQVRQGLHUXQJ PLWWHOV *HR®DJOQMNWUNX QRS KU U7 '
YRUKDQGHQHQ %DKQLQIUDVWUXNWXU *OHLVH 2EHUOHLWXQJ 4Xt|
QXU VHKU HLQJHVFKUIQNW HLQVHW]EDU 'LH *HRADJQHMLQN HL
OLQGHVWDEVWDQG YRQ P ]X GHQ YRUKDQGHQHQ *OPLVDWQGDHHQ |
+HUULFKWXQJ YRQ %DXVWHOOHQHLQULFKWXQJVIOIFKHQ RGHU =X2
YRUKDQGHQHU RGHU DEJHVFKDOWHWHUN2EBHOH 1 WIXRK) PG KOLHUKL K
VLFK EHL EDXOLFKHQ 7IWLIJNHLWHQ LP GLUHNWHQ *OHLVEHUHLFK
(LQVFKUIQNXQJHQ 2IWPDOV ZLUG DXI| GDV *HRUDGDUYHUIDKUHQ
KDQGJH]RJHQH RGHU DXI DHXQ HLRGW LHOHUMZIHRUDGDUH LQ OHKUIDF
(LQVDBEELOGXQLH $QZHQGEDUNHLW GHV 2EHUIOIFKHQJHRUDGDUYV
%RGHQSDUDPHWHUQ EHVWLPPW *XWH OHVVHUJHEQLVVH PLW GHP
%|GHQ DXV .LHV 6DQG RGHU 7RUI HUJLHOHQ 'LH /HLVWXQJVIIKLJ
HLQJHVFKUIQNW ZHQQ GHU 8QWHUJUXQG HLQH KRKH7RQHNVQWGLVF
/IVV RGHU 6DO]ZDVVHU $XFK VWDUN KHWHURJHQH %RGHQYHUK
HUVFKZHUHQ (LQ ZHVHQWOLFKHU 9RUWHLO G Hbi FMMKQRIGH N HIBI@
GHP 7'(0 LVW GLH (LJQXQJ ]XU '"HWHNWLRQ YRQ %RPEHQEOLQGJIQ.
] % $QODJHQ PLW %DKQLQIUDVWUXNWXU

$EELOGXQ@GHLVSLHO 1I.U GLH
9HUZHQGXQJ GHV *HRUDGDUYV
*OHLVEHUHLFK XQWHU (LQVDV
*OHLVZDJHQV PLW
9HUOIQJHUXQJVDUPHQ ELV ]X
P DE *OHLVPLWWH 'LH OHVVJFH
VLQG HQWODQJ GHV $XVOt
YHUVWHOOEDU

*HRUDGDUV\VWHPH *66,
EHVWHKHQG DXV *66, 6,5
PLW $QWHQQH

0+] B6SXUEUHLWH OHWHU

JRWR "HXWVFKH %DKQ $*

1IDFKWHLOLJ LVW GDVV NOHLQHUH$U\WPSIPHWWRNO P S,|® LDMQMH L
$XIO|VXQJIJVYHUP|JHQV XQG GHU $QWHQQHQUHLFKZHLWH GHV *H
=XYHUOIVVLIJNHLW HUIDVVW ZHUGHQ N|QQHQ (LQGLI® DEKHPHLYIQG
YRQ GHU $UW GHU HLQJHVHW]WHQ $QWHQQHQ +RKH J)UHTXHQ]HQ C
QXU JHULQJH (LQGULQJWLHIHQ ZIKUHQG QLHGULJH JUHTXHQ]HQ ]X
$XIO|VXQJ I+ KUHQ 'LH (UNXQGXRDUVRKHQH OPHIXWGKIXIIPI XQWHU *2.
JHHLIJQHWHP 8QWHUWUMFMNHQHU 6DQG N|QQHQ JUR%H 6W|UN|USH
GHWHNWLHUW ZHUGHQ ,P %HUHLFK EDKQWHFKQLVFKHU $QODJ
*EOLFKHUZHLVH 5HLFKZHRXVHMDHYRQ. E]Z 62.$HEEU B GRQNY
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$EELOGXQIHLVSLHOUDGDUJUDPP DXV 6RQGLHUXQJ LP *OHLVEHUHLFK
+\SHUEHOVLJQDWXUHQ 'LH HUUHLFKWH '"HWHNWLRQVWLHIH OLHJW EHL F
YRUKDQGHQH *OHLVREHUEDX EHHLQIOXVVW WGBS WHHWHNAMMEDIUX G GWH GYWRIKRHB L
*HRUDGDUV\VWHPH ORG,BLOY +L 0+] ') $QWHQQH

,P =XVDPPHQKDQJ PLW 6SH]LDOWLHIEDXDUEHLWHQ E]Z WLHIHQ %
GHU ]XYRU JHQDQQWHQ )DNWRUHQ LQ GHU :DKO GHV JHHLJQHWHQ
%HL 7LHIJU QGXQJHQ | % %RKUSIIKOH 5DWRPRK WRP X GIHH U9 |
)DOOH GHV 9HUGDFKWV DXI %RPEHQEOLQGJIQJHU %RKUORFKV
%RKUORFKUDGDUS$SEERPQGQQEMNJIUXQG GHV YRUKDQGHQHQ 2EHUED X\

P RIWPDOV QLFKW DXVZHUWEDU ZHVKDOE HLQHXRPEUDKWIHRY L
HUIRUGHUOLFK ZHUGHQ NDQQ 'DU<EHU KLQDXV PXVV EHL GHU
DEJHVF KD Q\MEHY WHHLWPY DXI1JUXQG VLFKHUKHLWVWHFKQLVFKHU $VS
YRQ 6W|UHLQIO*VVHQ DXI GLH OHVVXQJ
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$EELOGXQ@IRKUORFKVRQGLHUXQ
LP *OHLVEHUHLFK XQWHU (LQVLE
=ZHHJIJH%DJJHUV OHVVXQJ PLW
$FKYDIQHWRPWHU 'XUFKI*KUX
DOV HUVFK*WWHUXQJVDUPH %R
(QGORVVFKQHFNH 'LH REHUHQ
P VLQG DXIJUXQG GHV YRUKDQ
2EHUEDXV RIWPDOVLEX FKW KLC
DXVZHUWEDU

JRWR "HXWVFKH %DKQ $*

7TKHRULH XQG33UIQKXWJ YHUVXV $XVI-KUXQJ

'LH JHJLHOWH 6XFKH QDFK .DPSIPLWWIBGQ LLFFP HO HR M\E H B HWRK. HEG
%HHLQIOXVVXQJHQ HLQKHU XQG HUIRUGKQ® $3OMK HUU XHLIDHS QIXQUX
6SHUUSDXVHQ SODQEDUH =HLWIHQVWHU LQ GHQHRJIYOKNHKWRRGH
JHLWZHLVH JHVSHUUW ZHUGHQ VLQG HLQ NQDSSHV *XW ZHLO GHU
HLQJHVFKUIQNW ZHUGHQ VROO XQG MHGH 6SHUUH .DSD]JLWIW ELQ
HUIRUGHUOLFK PDFKW XQG GDPLW YSEVERGH $OQUZ LU MMHQNMHY N HL
(QWVSUHFKHQG VWUHQJ LVW GDV 6SHUUSDXVHQPDQDJHPHQW 6SH
XQG LQ GLH ODQJIUNQ® %8B XNDKISBIQOWVSODQXQJ LQWHJIJULHUW ZH
HLQHP 9RUODXI YRQ ELW HX 6 OWDIQ IBIQUHRU O IXIH HUVFKZHUHQ GLH
YRUJHODJHUWHU 6FKULWWH ZLH GLH .DPSIPLWWHOHUNXQGXQJ G
%DXDEODX| KDW 8P GLH EHWULHEOLFKHQ (IITHNWH ]X PLQLPLHUHC
IDFKMQG :RFKHQHQGVWXQGHQ ]XXGGOLFW XWIMFEXWIPXIODJHQ N
*HQHKPLJXQJHQ XQG EHK|UGOLFKH 5DKPHQEHGLQJXQJHQ ]X EHE
=HLWIHQVWHU ZHLWHU YHUHQJW

)U GLH .DPSIPLWWHOHUNXQGXQJ JLOW GHU *UXQGWUWW ARIRU G
WHFKQLVFKH (UNXQGXQJ XQG DQVFKOLH%HQGH 5IXPXQJ VEKDIIW .C
J)DNWRUHQ ZHOFKH EDXYRUODXIHQGH 6RQGLHKXI@UINHQQPID%OMEQ EK
LP 8QWHUJUXQG YHUODXIHQGH .DEHO XQG /HLWXQJHQ 4XHUXQJ
S5SHLFKZHLWH XQG 7UHQQVFKIUIH ZHLWHU HLQ (OHNWURPDJQ
OHVVHUJHEQLVVH XQG YHUGLFKWHWHU | HFKKRWHNH B GEH B SYW DAUN Q
%HVRQGHUY DQVSUXFKVYROO LVW GDV 6RQGLHUHQ LP %HUHL
"HLFKHQKHUJH@XXQG GNW|UHQ GLH PDVVLYHQ 6WDKONRPSRQHQWH
PLW DQJHSDVVWHQ 9HUIDKUHQ HUK|KW HWO &QW B IUGEHH MW XIQ G XIHU I
6FKRWWHUV JHDUEHLWHW ZHUGHQ NDQQ $XV GHU (UNXQGXQJ HU.
hEHUSU*IXQJHQ YHULILILHUW ZHUGHQ P*VVHQ ZLH YLHOH 3U*IXQJF
YRUDE QXU EHGLQJRVWHUHVHQURIQIHUQ GLH WHFKQLVFKHQ 9
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DXVUHLFKHQGH 6LFKHUKHLW RGHU EHVWHKW IRUWGDXHUQGHU 9H!
HLQH EDXEHJOHLWHQGH .DPSIPLWWHOUIXPXQJ ]X SODQHQ

JRILVWLVFK SUIJHQG LVW GHU (LQVDW] JHHLJQHWHU *HUIWHWHFI
=ZHLZHJHEDJJHU HUIRUGHUOLFK 'LHVH )DKU]JHXJH EHQMQGHQ (LQ
$EJOHLVSXQNWH GLH PLWXQWHU PHKUHUBQW ORPHMIQU NYREOHQ Q
YHUOIQJHUW GLH )DKUJHLWHQ LQ XQG DXV GHU $UEHLWVVWHOOH
BFKLFKW XQG HUIRUGHUW HLQ®G SUHLNSODEFXQFEKW+LQ]X NRF
BLFKHUXQJVPD%QDKPHQ LP *OHLV ] % ®OHFKUGXQJIVGHUXSE
HOHNWULIL]JLHUWHQ 6WUHFNHQ GLH .RRUGLQDWLRQ PLW %DX+EHL
*HZIKUOHLVWXQJ GHU =XJXQI® EFKNFKWZPYXEG VRZLH KHWHURJHQ}
EHHLQIOXVVHQ QLFKW QXU KULE DMVKWEHAKQDFKEBRQMEHLW YRQ %
JUHLOHJXQJHQ )+U GHQ )DOO XQYRUKHUVHKEDUH$EXIXEH POBGVHQ
GLH NXUJIULVWLJH 9HUI*JEDUNHLW YRQ )DFKILUPHQ VRZLH GHQ ]
EHUsFNVLFKWLJW ZKID®HQDQPGLBEFWHFKQLVFKH (UNXQGXQJ XQG ¢
TXDOLILJLHUWH 'RNXPHQWDWLRQ XQG GLH )UHLJDEHEHVFKHLQL!.
DXVVFKODJJHEHQG

%YHVRQGHUVY KHUDXVIRUGHUQG ZLUG HV EHL 2EHUEDXPD%QDKP
*UR% PDVFKLOQHQWHFKQLN DQJHGDFKW LVW +LHU WUHIIHQ KRK
GXUFKJHKHQGH $UEHLWV]eJH DXl VHQVLEOH 5DQGEHGLQJXQJHQ G}

$EELOGX@IQVDW] YRQ *UR%PDVFKLQHQWHFKQLN LP 5DKPHQ HLQHU 6WU
%DKQ $*

(LQ W\SLVFKHV 3UREOHPIHOG LVW .OHLQPXQLWLRQ LP 6FKRWWHU
*UXQGOHJHQG LVW GDYRQ DXV]XJHKHQ GDVV GHU *OHLVVFKRWW
HLQPDO QDFKNULHJV]HLWOLFK JHUHLQLJW EXWE&HKHDRQWDAVDPXEHB H
GDVV .DPSIPLWAWRHKOLQH %9HWWXQJVUHLQLIJXQJVPDVFKLQH SDVVLH
ZHUGHQ NBPEEHQGXQLQ HQWVFKHLGHQGHYVY .ULWHULXP EHL GHU *H

%HULFKW O9HUVXFK ]XP 9HUEOHLE YRQ .DPSIPLWWHOQ GHU .DOLEHU
%HWWXQJVUHLQLJIXQJ 'U .D\ :LQNHOPDQQ



-DKUHVWDJXQJ GHU '"HXWVFKHQ *HRSK\WVLNDOLVFKHROBRARDXHFKDIW

LVW GHPQDFK GLH S8PEDXKLVWRULH DOOHUGLQJV LVW HLQH O<FNH
%HL HLQHU %HWWXQJVUHLQLJXQJ YHUEOHLEW HLQ 7HLO GHV
9HUGDFKWVIOIFKHQ QXU ]XOIVVLJ LVW ZHQQ GDV 5HVWULVLNR GX
.RQWUROOHQ YHUWUHWEDU PLQLPLHUW ZXUBHV QQVFROIOCHUBHQG
(LQEDX HLQHU 30DQBPRGAKXWRVWVFKXW]VFKLFKW ELHWHW ODQJI
LVW DEHU VSHUUSDUMMQRXUFHQLQWHQVLYHU *UR%POQGKLQHQ
(UQHXHUXQJV]eJH HUJHXJHQ 9LEUDWLRQH QG N QEDOEMHLLG Q@ KM EH JLX
9HUGDFKWVEHUHLFKHQ QXU YHUDQWZRUWEDU ZHQQ GLH YRUODXI
ZXUGHQ DQKDQG GHU 8PEDXKLVWRULH GDV 5LVLNR PLQLPLHUW RC
HLQH EDXEHJOHLWHQBXQ.DNE&FKHWWHWYWWHOOW LVW XQG VLQQYROO
‘R GDV 5HVWULVLNR QLFKW KLQUHLFKHQG JHVHQNW ZHUGHQ ND
DXV]XZHLFKHQ ] % NRQYHQWLRQHOOHU 8PEDX

$EELOGXQREDXYHUVXFK .OHLQPXQLWLRQ PLW *UR%PDVFKLQHQWHFKQLN
¢ 'HXWVFKH %DKQ $*

hEHU DOOH 3KDVHQ KLQZHJ LVW GLH %*QGHOXQJ YRQ 0D%QDKPHC
ZHVHQWOLFKHU +HEHO XP GLH $Q]DKO GHU 6SHUUSDXVHQ ]X YHU!
]X PLQLPLHUHQ 'DV VHW]W HLQH HQJH 9HU]DKQXNSODYR® %DXS
.DSD]LWIWVPDQDJHPHQW IUsK]JHLWLJH (LQELQGXQJ GHU %HK|UGHQ
NRQVHTXHQWHYV 5LVLNRPDQDJHPHQW YRUDXV JHYMMD/QWH 3
%DXDEODXIPRGHOOH XQG HLQH DXVN|PPOLFKH 6%HWWDOW HRIS@DQ
(UNXQGXQJ PLW DQVFKOLH%HQGHU YROOIOIFKLIJHU RGHU SXQNWX|
HLQKHUJHKHQGH /RJLVWLN UHDOLWIWVQDK ]X VHTXHQJLHUHQ 'HC
S8QWHUJUXQGVLWXDWLRQ XQG GIlUH 6.SHIBLSIKIDLMW HYUH UHO MRADG I K Q

$QQDKPHQ UREXVWH 3XIIHU XQG NODUH (QWVFKHLGXQJVZHJH

%HWULHEVVWDELOLWIW PLWHLQDQGHU LQ (LQNODQJ ]X EULQJHQ

*HIIKUGXQJVDEWFBRPB)RQWWHOULVLNHQ EHL 2EHUEPXIP DBAQD® R H Q ROHLR' %
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DGG-Kolloquien 1988 - 2026

Feldtechniken in der Landseismik

Unterstuitzung der seismischen Interpretation durch Bohrlochmessungen
Umweltgeophysik

Integrierte Interpretation in der Angewandten Geophysik
Ingenieurgeophysik

Ausgewahlte Themen aus der Marinen Geophysik
Nichtseismische Verfahren in der Angewandten Geophysik
Geophysikalische Bohrlochmessverfahren
Fernerkundung - Remote Sensing

Angewandte Geothermie

Satellitengeophysik

Magnetik

Interpretation reflexionsseismischer Messungen

Neue Aspekte der Explorations- und Produktionsgeophysik
Interdisziplindrer Einsatz geophysikalischer Methoden
Aerogeophysik

Geophysik zur Vorerkundung von Tunneln

Georadar

NMR

Geophysikalisches Monitoring

Polare Geophysik

Entwicklung geophysikalischer Messgeréte

Induzierte Seismizitat

Angewandte Gesteinsphysik

Stimulation & Fracking

Geohazards *Landslides

Geohazards +Sinkholes

Untergrundspeicherung

Neue Entwicklungen in der Angewandten Seismik
Urbane Geophysik

Induzierte Polarisation

Endlagergeophysik

Mineral Exploration Geophysics

Geophysik aus der Praxis

Seismisches Monitoring

Kampfmitteldetektion in Theorie und Praxis



