
oÉ~äáò~íáçå=çÑ=~=pïáëë=`çãÄáåÉÇ=dÉçÇÉíáÅ=kÉíïçêâ=
E`eJ`dkF=

bK=_êçÅâã~ååNI=jK=_ÉÅâÉêOI=_K=_ΩêâáPI=tK=dìêíåÉêQI=mK=e~ÉÑÉäÉOI=`ÜK=eáêíRI=rK=j~êíáNI=^K=jΩääÉêPI=mÜK=oáÅÜ~êÇSI=
^K=pÅÜä~ííÉêNI=aK=pÅÜåÉáÇÉêN=~åÇ=^K=táÖÉíN=

=

                                                      
N=ëïáëëíçéç=Epïáëë=cÉÇÉê~ä=lÑÑáÅÉ=çÑ=qçéçÖê~éÜóFI=`eJPMUQ=t~ÄÉêå=
O=fåëíáíìíÉ=çÑ=dÉçÇÉëóI=råáîÉêëáíó=çÑ=^êãÉÇ=cçêÅÉë=jìåáÅÜI=dÉêã~åó=
P=ddi=EdÉçÇÉëó=~åÇ=dÉçÇóå~ãáÅë=i~ÄI=pïáëë=cÉÇÉê~ä=fåëíáíìíÉ=çÑ=qÉÅÜåçäçÖóX=bqe=wìêáÅÜFI=`eJUMVP=wΩêáÅÜ=
Q=^fr_=E^ëíêçåçãáÅ~ä=fåëíáíìíÉI=råáîÉêëáíó=çÑ=_ÉêåÉFI=`eJPMNO=_Éêå=
R=fÑb=Efåëíáíìí=ÑΩê=bêãÉëëìåÖFI=råáîÉêëáíó=çÑ=e~ååçîÉêI=aJPMNST=e~ååçîÉê=
S=ãÉí~ë=Epïáëë=cÉÇÉê~ä=lÑÑáÅÉ=çÑ=jÉíêçäçÖó=~åÇ=^ÅÅêÉÇáí~íáçåFI=`eJPMUQ=t~ÄÉêå=

^Äëíê~Åí=
få= çêÇÉê= íç= ÅçåíêáÄìíÉ= íç= íÜÉ= bìêçéÉ~å= ÖÉçÇÉíáÅ=
éêçàÉÅíë=b`dk=EbìêçéÉ~å=`çãÄáåÉÇ=dÉçÇÉíáÅ=kÉíJ
ïçêâF= ~åÇ= brskJa^= EbìêçéÉ~å= råáÑáÉÇ= sÉêíáÅ~ä=
kÉíïçêâ= Ó= aÉåëáÑáÅ~íáçå= ^ÅíáçåF= çÑ= brobcI= ~= àçáåí=
ÉÑÑçêí= ìåÇÉê= íÜÉ= ~ìëéáÅÉë= çÑ= íÜÉ= pïáëë= dÉçÇÉíáÅ=
`çããáëëáçå= Epd`F= ~åÇ= áå= ÅäçëÉ= ÅçJçéÉê~íáçå=ïáíÜ=
å~íáçå~ä= E~åÇ= áåíÉêå~íáçå~äF= áåëíáíìíÉë= áå= íÜÉ= ÑáÉäÇ= çÑ=
ÖÉçÇÉëó=~åÇ=ãÉíêçäçÖó=ï~ë=ä~ìåÅÜÉÇ=áå=OMMPK=qÜÉ=
ã~áå=çÄàÉÅíáîÉ=çÑ= íÜáë=éêçàÉÅí=ÉåíáíäÉÇ=?pïáëë=`çãJ
ÄáåÉÇ=dÉçÇÉíáÅ=kÉíïçêâ= E`eJ`dkF?= áë= íÜÉ= ÅçãÄáJ
å~íáçå=çÑ=ÇáÑÑÉêÉåí=ÖÉçÇÉíáÅ=åÉíïçêâë=~åÇ=çÄëÉêî~J
íáçå= íóéÉë= áå= çêÇÉê= íç= ~íí~áå= íÜÉ= ÅçåëáëíÉåÅó= çÑ=
ÇáÑÑÉêÉåí= ëé~íá~ä= êÉÑÉêÉåÅÉ= Ñê~ãÉëI= íÜÉ= ÜÉáÖÜí= ëóëJ
íÉãë= ~åÇ= íÜÉ= ÖÉçáÇK= qÜÉ= éêáã~êó= Öç~ä= ï~ë= íÜÉ=
ÅçääçÅ~íáçå= çÑ= î~êáçìë= ÖÉçÇÉíáÅ= çÄëÉêî~íáçå= íóéÉë=
ëìÅÜ= ~ë= pioI= dkpp= éçëáíáçåáåÖI= Öê~îáíó= ~åÇ=
äÉîÉääáåÖI=~ë=ïÉää=~ë=ÇÉÑäÉÅíáçåë=çÑ=íÜÉ=îÉêíáÅ~äI=ÉíÅK=~í=
íÜÉ= ÑìåÇ~ãÉåí~ä= ëí~íáçå=wáããÉêï~äÇI=ïÜáÅÜ= áå= íÜáë=
ï~ó= ã~ó= èì~äáÑó= ~ë= ~å= b`dk= ÅçêÉ= ëí~íáçåK= ^=
ëÉÅçåÇ=é~êí= çÑ= íÜÉ=éêçàÉÅí= ÇÉ~äë=ïáíÜ= íÜÉ= ÅçååÉÅJ
íáçå= çÑ= å~íáçå~ä= êÉÑÉêÉåÅÉ= åÉíïçêâë= ëìÅÜ= ~ë= íÜÉ=
^ìíçã~íÉÇ=dmp=kÉíïçêâ=çÑ=pïáíòÉêä~åÇ= E^dkbpFI=
íÜÉ= dmp= êÉÑÉêÉåÅÉ= åÉíïçêâ= EisVRF= ~åÇ= íÜÉ= åÉï=
k~íáçå~ä= eÉáÖÜí= kÉíïçêâ= EiekVRFK= ^ëíêçåçãáÅ~ä=
ãÉ~ëìêÉãÉåíë= ìëáåÖ= íïç= ÇáÖáí~ä= òÉåáíÜ= Å~ãÉê~=
ëóëíÉãëI= dmpJäÉîÉääáåÖI= ~ë= ïÉää= ~ë= ~ÄëçäìíÉ= ~åÇ=
êÉä~íáîÉ=Öê~îáíó=ãÉ~ëìêÉãÉåíë=ïÉêÉ=éÉêÑçêãÉÇ=ïáíÜ=
íÜÉ= çÄàÉÅíáîÉ= íç= áãéêçîÉ= íÜÉ= äçÅ~ä= ÖÉçáÇ=ãçÇÉäK= ^=
ÅçãÄáåÉÇ= âáåÉã~íáÅ= ~ÇàìëíãÉåí= çÑ= íÜÉ=dmp= ÅççêJ
Çáå~íÉëI= íÜÉ= äÉîÉääáåÖ= åÉíïçêâ= ~åÇ= íÜÉ= åÉï= ÖÉçáÇ=
ãçÇÉä=ëÜçìäÇ=äÉ~Ç=íç=~=ÅçåëáëíÉåí=å~íáçå~ä=ÖÉçÇÉíáÅ=
êÉÑÉêÉåÅÉ=Ñê~ãÉK=

N `çåíêáÄìíáçå=íç=b`dk=
qÜÉ= éêçéçë~ä= Äó= pïáíòÉêä~åÇ= íç= íÜÉ= b`dk=éêçàÉÅí=
xfÜÇÉ= Éí= ~äKI= OMMOz= ~åÇ= íç= íÜÉ= brskJa^= éêçàÉÅí=
xhÉåóÉêÉë= Éí= ~äKI= OMMOz= ï~ë= éêÉëÉåíÉÇ= ~í= íÜÉ=
brobcMP=ëóãéçëáìã= áå=qçäÉÇç= x_êçÅâã~åå=Éí=~äKI=
OMMPzK=

qÜÉ=ÅçãÄáå~íáçå=çÑ= íÜÉ=ÇáÑÑÉêÉåí=åÉíïçêâë= áåîçäîÉë=
ã~åó= ÇáÑÑÉêÉåí= ëìÄàÉÅíë= áå= íÜÉ= ÑáÉäÇ= çÑ= ÖÉçÇÉëóK= fí=
ÅçîÉêë= éÉêã~åÉåí= çÄëÉêî~íáçåë= çÑ= ë~íÉääáíÉë= ìëáåÖ=
p~íÉääáíÉ= i~ëÉê= o~åÖáåÖ= EpioF= ~åÇ= íÜÉ= däçÄ~ä=
mçëáíáçåáåÖ= póëíÉã= EdmpFK= qÜÉëÉ= ~ÅíáîáíáÉë= ~êÉ= ~=
éÉêã~åÉåí= í~ëâ= ~åÇ= ~äêÉ~Çó= ~ìíçã~íÉÇ= íç= ~= ä~êÖÉ=
ÉñíÉåÇ= xpÅÜåÉáÇÉê= Éí= ~äKI= OMMQzK= cìêíÜÉêãçêÉI=

ëéÉÅá~äáëíë= áå= íÜÉ= ÑáÉäÇ= çÑ= Öê~îáíó= ãÉ~ëìêÉãÉåíëI=
~ëíêçåçãáÅ~ä=çÄëÉêî~íáçåëI=Åä~ëëáÅ~ä=ÖÉçÇÉíáÅ= íÉÅÜJ
åáèìÉë= ~åÇ=ãÉíÉçêçäçÖáÅ~ä=ãÉ~ëìêÉãÉåíë= åÉÉÇ= íç=
ÄÉ=áåîçäîÉÇ=áå=íÜÉ=éêçàÉÅíK=

^= ÅçãéäÉíÉ= äáëí= çÑ= íÜÉ= ~ÅíáîáíáÉë= ~åÇ= íÜÉ= éêÉëÉåí=
ëí~íìë=áë=ÖáîÉå=áå=q~ÄäÉ=NK=

få=íÜÉ=ÑçääçïáåÖ=ëÉÅíáçåë=ëçãÉ=çÑ=çìê=b`dk=~ÅíáîáJ
íáÉë=çÑ=íÜÉ=óÉ~êë=OMMP=~åÇ=OMMQ=~êÉ=éêÉëÉåíÉÇK=

NKN aÉÑäÉÅíáçåë=çÑ=íÜÉ=îÉêíáÅ~ä=
táíÜ= íïç= ÇáÖáí~ä= òÉåáíÜ= Å~ãÉê~ë= qwhOJa= Ñêçã= íÜÉ=
råáîÉêëáíó=çÑ=e~åçîÉê=~åÇ=af^abj=Ñêçã=bqe=wìêáÅÜ=
EëÉÉ= ëÉÅíáçå= OKOF= ëÉîÉê~ä= ãÉ~ëìêÉãÉåíë= çÑ= íÜÉ=
ÇÉÑäÉÅíáçå=çÑ=íÜÉ=îÉêíáÅ~ä=ïÉêÉ=Å~êêáÉÇ=çìí=áå=wáããÉêJ
ï~äÇK= cáÖìêÉ= N= ëÜçïë= íÜÉ= êÉéÉ~í~Äáäáíó= çÑ= T= ãÉ~J
ëìêÉãÉåíë= çÑ= íÜÉ= qwhOJa= áå= lÅíçÄÉê= OMMPK= ^=
ëí~åÇ~êÇ=ÇÉîá~íáçå=Ñçê=É~ÅÜ=ãÉ~ëìêÉãÉåí=çÑ=~Äçìí=
MKNM“=ÅçìäÇ=ÄÉ=~ÅÜáÉîÉÇK==
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component xi / eta

7.50

7.60

7.70

7.80

7.90

8.00

8.10

Date

xi

 

3.60
3.70

3.80
3.90

4.00
4.10

4.20

2003
1009

2003
1011

2003
1013

2003
1022

2003
1025

2003
1026

2003
1027

Date

et
a

 

cáÖìêÉ=NW==oÉéÉ~í~Äáäáíó=çÑ=ãÉ~ëìêÉãÉåíë=çÑ=ÇÉÑäÉÅJ
íáçåë=çÑ=íÜÉ=îÉêíáÅ~ä=Ñçê=íÜÉ=ÅçãéçåÉåíë=ñá=
~åÇ=Éí~=ìëáåÖ=íÜÉ=qwhOJa=òÉåáíÜ=Å~ãÉê~K=
pí~åÇ~êÇ=ÇÉîá~íáçå=ñáW=MKMV“I=Éí~W=MKNMÒK=



=

= dÉçÇÉíáÅ=çÄëÉêî~íáçå= qóéÉ= fåíÉêî~ä= nì~äáíó= lêÖ~åáò~íáçå= pí~íìë=

N= pio=çÄëÉêî~íáçåë=
EÇì~ä=ÅçäçêF=

éÉêã~åÉåí= OQ=Ü= Y=NM=ãã=EojpF= J=^fr_=
J=ëïáëëíçéç=

=

O= mçëáíáçåáåÖ=ìëáåÖ=dkpp=
EdmpI=dilk^ppI=
d^ifiblF=

éÉêã~åÉåí= OQ=Ü= P=ãã=EéçëKF=
NM=ãã=EÜÖíKF=

J=^fr_=
J=ëïáëëíçéç=

=

P= ^ëíêç=ÖÉçÇÉëó=
EÇáÖáí~ä=òÉåáíÜ=Å~ãÉê~F=

êÉéÉ~íÉÇ=
EÉéçÅÜëF=

NM=óÉ~êë= MKO?=E~êÅëÉÅF= J=fdm=bqew=
J=ëïáëëíçéç=

=

Q= léíáÅ~ä=~ëíêçåçãó=ïáíÜ=
``a=~êê~óë=Eäáåâ=íç=
~ëíêçåçãáÅ~ä=êÉÑÉêÉåÅÉ=
ëóëíÉãX=éêçàK=`nppmF=

ÉéçÅÜë= ëìÄJóÉ~êäó= Y=MKN=?=E~êÅëÉÅF= J=^fr_=
J=pd`=

E F=

R= ^ÄëçäìíÉ=Öê~îáíó=
ãÉ~ëìêÉãÉåíë=
EcdRF=

êÉéÉ~íÉÇ=
EÉéçÅÜëF=

óÉ~êäó= úNMJU=ãëJO=
úE=Nµd~äF=

J=ãÉí~ë=
J=ëïáëëíçéç=

=

S= eáÖÜJÑêÉèìÉåÅó=Öê~îáíó=
î~êá~íáçåë=EíáÇ~ä=Öê~îáãÉíÉêF=

éÉêã~åÉåí= N=ãáå= NMJU=ãëJO=
E=Nµd~äF=

J=fdm=bqew=
J=ëïáëëíçéç=
J=^fr_I=J=pd`=

E F=

T= dê~îáíó=ÑáÉäÇ=êÉä~íÉÇ=ÜÉáÖÜíë=
~åÇ=êÉä~íáîÉ=îÉêíáÅ~ä=îÉäçÅáíó=
Eäáåâë=íç=bsop=

êÉéÉ~íÉÇ=
ÉéçÅÜë=

NM=óÉ~êë= N=ãã=L=âã=
MKN=ãã=L=ó=

J=ëïáëëíçéç= E F=

U= jÉíÉçêçäçÖó=E~áê=íÉãéKI=
éêÉëëìêÉI=ÜìãáÇáíóF=
ts=ê~ÇáçãÉíêó==

éÉêã~åÉåí=
ÉéçÅÜë=

OQ=Ü=
êÉéÉ~íÉÇ=

fdpLfiop=
êÉèìáêÉãÉåíë=

J=^fr_=
J=fdm=bqew=
J=pd`=

=

V= bÅÅÉåíêáÅáíáÉë=íÜêçìÖÜ=äçÅ~ä=
åÉíïçêâ=~åÇ=íÜêçìÖÜ=äáåâë=
íç=íÜÉ=å~íáçå~ä=êÉÑÉêÉåÅÉ=
åÉíïçêâë=

êÉéÉ~íÉÇ= óÉ~êäó= Y=NKM=ãã=EPaF= J=ëïáëëíçéç= E F=

q~ÄäÉ=NW=pí~íìë=çÑ=íÜÉ=pïáëë=b`dk=ÅçåíêáÄìíáçå=

=

NKO ^ÄëçäìíÉ=~åÇ=êÉä~íáîÉ=
Öê~îáãÉíêó=

táíÜ= êÉëéÉÅí= íç= íÜÉ= ÅçåÅÉéí= éêçîáÇÉÇ= íç= b`dkI=
~ÄëçäìíÉ= Öê~îáíó= áë= ãÉ~ëìêÉÇ= çåÅÉ= ~= óÉ~ê= áå=
wáããÉêï~äÇK=

lå=j~êÅÜ=NSJNTI=OMMQI=íÜÉ=pïáëë=cÉÇÉê~ä=lÑÑáÅÉ=çÑ=
jÉíêçäçÖó= ~åÇ= ^ÅÅêÉÇáí~íáçå= EãÉí~ëF=ãÉ~ëìêÉÇ= OQ=
ëÉíë=çÑ=NMM=Çêçéë=É~ÅÜ=ÇìêáåÖ=OQ=Üçìêë=ìëáåÖ=íÜÉáê=
cdR= áåëíêìãÉåíK= ^= Öê~îáíó= î~äìÉ= ~í= NPM= Åã= ~ÄçîÉ=
íÜÉ=ÖêçìåÇ=çÑ=VKUMRNOOTTO=EPF=ãLëO=ï~ë=ÇÉíÉêãáåJ
ÉÇ=ïÜáÅÜ=áë=áå=~=ÖççÇ=~ÖêÉÉãÉåí=ïáíÜ=íÜÉ=ãÉ~ëìêÉJ
ãÉåíë= Äó= íÜÉ= fí~äá~å= Öêçìé= Ñêçã= fëíáíìíç= Çá= jÉíêçJ
äçÖá~= ?dìëí~îç= `çäçååÉííá?= fjd`= áå= NVVT= ~ÑíÉê= ~å=
çÑÑëÉí= ÅçêêÉÅíáçå= EÉëíáã~íÉÇ= Äó= ãÉí~ëF= ~åÇ= ÅçåJ
ëáÇÉêáåÖ=íÜÉ=åÉïäó=ãÉ~ëìêÉÇ=îÉêíáÅ~ä=Öê~ÇáÉåíK=

oÉä~íáîÉ= ãÉ~ëìêÉãÉåíë= ÄÉíïÉÉå= íÜÉ= Åçåíáåìçìëäó=
çéÉê~íáåÖ=íáÇÉ=Öê~îáãÉíÉê=i`o=bq=OR=áå=wáããÉêï~äÇ=
~åÇ=íÜÉ=êÉÖìä~êäó=çéÉê~íáåÖ=cdR=~í=áå=íÜÉ=ä~Äçê~íçêó=
çÑ=ãÉí~ë=~êÉ=éÉêÑçêãÉÇ=ëÉãáJ~ååì~ääó=Äó=ëïáëëíçéç=
~åÇ= bmc= i~ìë~ååÉ= ìëáåÖ= ~= pÅáåíêÉñ= `dJRK= qÜÉ=
Çáëí~åÅÉ=ÄÉíïÉÉå=íÜÉëÉ=Ñáêëí=ãÉåíáçåÉÇ=áåëíêìãÉåíë=
áë=çåäó=ëçãÉ=âáäçãÉíÉêëK=

=

cáÖìêÉ=OW= ^ÄëçäìíÉ=Öê~îáíó=ãÉ~ëìêÉãÉåíë=áå=
wáããÉêï~äÇ=ìëáåÖ=~å=cdR=



NKP t~íÉê=î~éçìê=ãÉ~ëìêÉãÉåíë=
få= pÉéíÉãÄÉê= OMMPI= ï~íÉê= î~éçìê= ãÉ~ëìêÉãÉåíë=
ïÉêÉ=Å~êêáÉÇ=çìí=Äó=íÜÉ=råáîÉêëáíó=çÑ=^êãÉÇ=cçêÅÉë=
jìåáÅÜ= x_ÉÅâÉê= Éí= ~äKI= OMMPzK= t~íÉê= î~éçìê= ï~ë=
çÄëÉêîÉÇ= ~í= íÜÉ= íÜêÉÉ= éÉêã~åÉåí= dmp= ëí~íáçåë=
_ÉêåÉ= EbutfFI= gìåÖÑê~ìàçÅÜ= EgrglF= ~åÇ= wáããÉêJ
ï~äÇ= EwfjjF= çÑ= íÜÉ= pïáëë= dmp= åÉíïçêâ= ^dkbp=
ïáíÜ= íïç= o~ÇáçãÉíêáÅë=tsoëK= ^í= ëí~íáçå= butf= çå=
íÜÉ= êççÑ= çÑ= íÜÉ=råáîÉêëáíó= çÑ= _ÉêåÉI= íÜÉ= íïç= ê~ÇáçJ
ãÉíÉêë=ïÉêÉ=ãÉ~ëìêáåÖ=ëáãìäí~åÉçìëäó= Ñçê= íÜÉ= Ñáêëí=
íÜêÉÉ= Ç~óë= íç= Éî~äì~íÉ= ~= éçëëáÄäÉ= Äá~ë= ÄÉíïÉÉå=
É~ÅÜ=çíÜÉê=~åÇ=ÄÉíïÉÉå=dmp=~åÇ= íÜÉ= ê~ÇáçãÉíÉêK=
få=~ÇÇáíáçåI=íÜÉ=ê~ÇáçãÉíÉê=çÑ=íÜÉ=fåëíáíìíÉ=çÑ=^ééäáÉÇ=
mÜóëáÅë= çÑ= íÜÉ= råáîÉêëáíó= çÑ= _ÉêåÉI= ^pjrt^o^I=
ëÉêîÉÇ= ~ë= ~= êÉÑÉêÉåÅÉ= Ñçê= íÜÉ= çåÖçáåÖ= ãÉ~ëìêÉJ
ãÉåíë=~í=wfjj=~åÇ=grglK=^ë=ëÜçïå=áå=q~ÄäÉ=OI=íÜÉ=
êÉëìäíë=çÑ= íÜÉ=OJïÉÉâ=Å~ãé~áÖå=ïÉêÉ=îÉêó=éêçãáëJ
áåÖK= få= wáããÉêï~äÇ= íÜÉ= ÇÉíÉÅíÉÇ= çÑÑëÉíë= ïÉêÉ= çå=
íÜÉ=~îÉê~ÖÉ=ÄÉäçï=N=ãã=wqaK=

=

=

cáÖìêÉ=P= páíÉë=ëÉäÉÅíÉÇ=íç=éÉêÑçêã=tso=
ãÉ~ëìêÉãÉåíë=áå=pÉéíÉãÄÉê=OMMP=

 

wqa=lÑÑëÉí=xããz= dmpJ^dkbp=

wfjj=EtsoQPF= JMKQ=œ=PKR=

grgl=EtsoQOF= RKV=œ=RKP=

butf=E^pjrt^o^F= JNRKT=œ=RKO=

q~ÄäÉ=OW== lÑÑëÉí=~åÇ=êãë=çÑ=~=Åçãé~êáëçå=çÑ=dmpJ
ÇÉêáîÉÇ=òÉåáíÜ=íçí~ä=ÇÉä~ó=Éëíáã~íÉë=~åÇ=
Éëíáã~íÉë=ÇÉêáîÉÇ=Ñêçã=ï~íÉê=î~éçìê=
ê~ÇáçãÉíÉêë=E~îÉê~ÖÉ=çÑ=O=ïÉÉâë=çÑ=
çÄëÉêî~íáçåëF=

NKQ içÅ~ä=íáÉë=
cçê= íÜÉ= ÇÉíÉêãáå~íáçå= ~åÇ= ãçåáíçêáåÖ= çÑ= íÜÉ= äçÅ~ä=
íáÉë=ÄÉíïÉÉå=dmp=~åÇ=pioI=~=äçÅ~ä=Åçåíêçä=åÉíïçêâ=
Ü~ë= ÄÉÉå= çÄëÉêîÉÇ= êÉÖìä~êäó= ëáåÅÉ= NVUT= ENVUVI=
NVVOI= NVVR= EÄÉÑçêÉ= ~åÇ= ~ÑíÉê= íÜÉ=ãçìåíáåÖ= çÑ= íÜÉ=
åÉï= íÉäÉëÅçéÉFI= NVVU= ~åÇ= OMMPFK= ^=ãÉ~ëìêÉãÉåí=
çÑ=íÜÉ=ÅçãéäÉíÉ=åÉíïçêâ=áë=ëÅÜÉÇìäÉÇ=~ééêçñáã~íÉJ
äó= ÉîÉêó= R= óÉ~êëI= Åçåíêçä= ãÉ~ëìêÉãÉåíë= ïáíÜ= ~=
êÉÇìÅÉÇ=éêçÖê~ã=~êÉ=éä~ååÉÇ=~ååì~ääó=~ÅÅçêÇáåÖ=íç=
íÜÉ=b`dk=ÅçåÅÉéíK=

cáÖìêÉ= Q= ëÜçïë= íÜÉ= ãÉ~ëìêÉÇ= ÇáÑÑÉêÉåÅÉë= çÑ= íÜÉ=
“åÉïÒ=pio= íÉäÉëÅçéÉI=Äìáäí= áå= NVVRI= êÉä~íáîÉ= íç= íÜÉ=
dmp=êÉÑÉêÉåÅÉ=éçáåí=Eçå=íçé=çÑ=~=VJã=ëíÉÉä=ã~ëíFK=fí=
ëÉÉãë=çÄîáçìë=íÜ~í=íÜÉ=ä~ëÉê=Ü~ë=ãçîÉÇ=ëáÖåáÑáÅ~åíJ
äó=Äó=RJS=ãã=Üçêáòçåí~ääó=~åÇ=JP=ãã=îÉêíáÅ~ääó=ëáåÅÉ=
NVVRK= qÜÉ= ëìÄëáÇÉåÅÉ= Å~å= ~äëç= ÄÉ= éêçîÉÇ= ïÜÉå=
ÅÜÉÅâáåÖ= íÜÉ= êÉëìäíë=çÑ= äÉîÉääáåÖ=ÄÉåÅÜã~êâë= äçÅ~íJ
ÉÇ=åÉ~ê=íÜÉ=íÉäÉëÅçéÉK=qÜÉ=ëáåâáåÖ=ÉÑÑÉÅí=ëÉÉãë=íç=
Ü~îÉ= ëÉííäÉÇ= åçïK= kÉîÉêíÜÉäÉëëI= íÜÉ= ÇÉíÉÅíÉÇ=
ÇáÑÑÉêÉåÅÉë= ÉñÅÉÉÇ= ~å= çêÇÉê= çÑ= ã~ÖåáíìÇÉ= ïÜáÅÜ=
ëÜçìäÇ= åçí= ÄÉ= åÉÖäÉÅíÉÇ= ïÜÉå= Åçãé~êáåÖ= íÜÉ=
ÇáÑÑÉêÉåí=íÉÅÜåáèìÉë=çÑ=dmp=~åÇ=pioK=

få= çêÇÉê= íç=ãçåáíçê= íÜÉ= ÇáÑÑÉêÉåÅÉë=ãçêÉ= éêÉÅáëÉäó=
~åÇ= ïáíÜ= ~= ÜáÖÜÉê= íáãÉ= êÉëçäìíáçåI= íÜÉ= Åçåíêçä=
åÉíïçêâ=~åÇ=íÜÉ=ãÉ~ëìêÉãÉåí=éêçÖê~ã=åÉÉÇ=íç=ÄÉ=
áãéêçîÉÇK=

Horizontal

14.725

14.726

14.727

14.728

14.729

14.73

14.731

-4.19 -4.189 -4.188 -4.187 -4.186 -4.185 -4.184

1 m m

1995

1998

2003

 

Vertical

-5.773

-5.772

-5.771

-5.77

-5.769

-5.768

-5.767
1994 1996 1998 2000 2002 2004

1 m m

 

cáÖìêÉ=QW= aáÑÑÉêÉåÅÉë=çÑ=íÜÉ=pio=íÉäÉëÅçéÉ=êÉä~íáîÉ=
íç=íÜÉ=dmp=êÉÑÉêÉåÅÉ=éçáåí=ëáåÅÉ=NVVRK=
eçêáòçåí~ä=ãçîÉãÉåíë=~êÉ=ëÜçïå=áå=íÜÉ=
ìééÉê=Çá~Öê~ãI=îÉêíáÅ~ä=ãçîÉãÉåíë=áå=íÜÉ=
äçïÉê=Çá~Öê~ãK=qÜÉ=Ñçêã~ä=~ÅÅìê~ÅáÉë=~êÉ=
çÑ=íÜÉ=çêÇÉê=çÑ=O=ãã=EVRBFK=mçëëáÄäÉ=
íÜÉêã~ä=Éñé~åëáçåë=~êÉ=åçí=óÉí=ÅçêêÉÅíÉÇK=

O `eJ`dk=~ÅíáîáíáÉë=

OKN `çåÅÉéí=
`çãÄáåáåÖ= íÜÉ= ÇáÑÑÉêÉåí= çÄëÉêî~íáçå= íÉÅÜåáèìÉë= áë=
~äëç=çÑ= áåÅêÉ~ëáåÖ= áãéçêí~åÅÉ=çå=íÜÉ=å~íáçå~ä= äÉîÉäK=
qÜÉ= ÅçãÄáå~íáçå= çÑ= íÜÉ= Åä~ëëáÅ~ä= ãÉ~ëìêÉãÉåíë=
äÉîÉääáåÖI=Öê~îáíóI=ÇÉÑäÉÅíáçåë=çÑ=íÜÉ=îÉêíáÅ~ä=~åÇ=dmp=
Ñçê=ÇÉêáîáåÖ=íÜÉ=ÅçåëáëíÉåÅó=ÄÉíïÉÉå=íÜÉ=ãÉåíáçåÉÇ=

 

JUJO 

ZIMM 

EXWI 



íÉÅÜåáèìÉë= áë= ~å=çåÖçáåÖ= í~ëâ= áå=å~íáçå~ä=ÖÉçÇÉíáÅ=
ëìêîÉóáåÖK=

cáÖìêÉ= R= ÖáîÉë= ~å= çîÉêîáÉï= çÑ= íÜÉ= ÅçåÅÉéí= Ñçê=
ÅçãÄáåáåÖ= î~êáçìë= êÉÑÉêÉåÅÉ= Ñê~ãÉë= çå= ~= å~íáçå~ä=
äÉîÉä= ~åÇ= ëÜçïë= íÜÉ= êÉä~íáçå= íç= íÜÉ= ÅçêêÉëéçåÇáåÖ=
Ñê~ãÉë=çå=íÜÉ=bìêçéÉ~å=äÉîÉäK=

_ó= íÜÉ= ÉåÇ= çÑ= OMMQ= áí= áë= éä~ååÉÇ= íç= ÅçãéìíÉ= ~=
ÅçãÄáåÉÇ=ëçäìíáçå= áå=íÜÉ=å~íáçå~ä=êÉÑÉêÉåÅÉ=ëóëíÉã=
`eqopVR=ïÜáÅÜ=ëÜçìäÇ=êÉëìäí=áå=~=ÅçåëáëíÉåÅó=ÄÉJ
íïÉÉå= ëé~íá~ä= Ç~í~= E`eqocOMMPJ`FI= íÜÉ= ÖÉçáÇ=
E`edÉçOMMPJ`F=~åÇ=íÜÉ=ÜÉáÖÜíë=E`esocOMMPJ`FK=

qÜáë=éêçéçëÉÇ=ëçäìíáçå=ïáää=Åçåí~áå=~ää=éêÉÅáëÉ=ÖÉçJ
ÇÉíáÅ=Ç~í~=áåÅäìÇáåÖ=~ää=çÄëÉêî~íáçåë=ÅçääÉÅíÉÇ=ìé=íç=
íÜÉ=óÉ~ê=OMMPK=qÜÉ=dmp=ãÉ~ëìêÉãÉåíë=éä~ååÉÇ=Ñçê=
OMMQ= EíÜáêÇ= êÉJçÄëÉêî~íáçå=çÑ= íÜÉ=dmp=Åçåíêçä= åÉíJ
ïçêâ= isVR= ÅçåëáëíáåÖ= çÑ=ãçêÉ= íÜ~å= OMM= ëáíÉëF= ïáää=
éêçÄ~Ääó=ëÉêîÉ=çåäó=~ë=~=Åçãé~êáëçåK=

fãéçêí~åí= áåéìí= áë= ÅçãáåÖ= Ñêçã= íÜÉ= dmp= ÇÉåëáÑáJ
Å~íáçå=Å~ãé~áÖåë=~åÇ=íÜÉ=~ëíêçÖÉçÇÉíáÅ=Å~ãé~áÖå=
`edÉçáÇOMMPI= ïÜáÅÜ= áë= ÇÉëÅêáÄÉÇ= áå= ÇÉí~áä= áå=
ëÉÅíáçåë=OKO=~åÇ=OKPK=

få= ~ÇÇáíáçåI= íÜÉêÉ= áë= ~äëç= íÜÉ= ëí~íáÅ= äçÅ~ä= êÉÑÉêÉåÅÉ=
ëóëíÉã= `eNVMPHI= áå= ïÜáÅÜ= ~= òÉêçJîÉäçÅáíó= ÑáÉäÇ= áë=
~ëëìãÉÇI= ~åÇ= íÜÉ= çäÇÉê= äçÅ~ä= ëóëíÉã= `eNVMPI=

ïÜáÅÜ= áë=éêÉëÉåíäó= ëíáää= íÜÉ=çÑÑáÅá~ä= êÉÑÉêÉåÅÉ=ëóëíÉã=
Ñçê=Å~Ç~ëíê~ä=ïçêâ=áå=pïáíòÉêä~åÇK=fíë=êÉä~íáçå=íç=íÜÉ=
éä~ååÉÇ= ÅçåëáëíÉåí= ÅçãÄáåÉÇ= éêçÇìÅí= áë= ÖáîÉå= áå=
íÜÉ=äçïÉê=é~êí=çÑ=íÜÉ=Çá~Öê~ãK=

OKO ^ëíêç=Å~ãé~áÖå=OMMP=
få= íÜÉ= óÉ~êë= OMMN= íç= OMMPI= íÜÉ= ~ìíçã~íÉÇ= ÇáÖáí~ä=
Å~ãÉê~= ëóëíÉãë= qwhOJa= ~åÇ= af^abj= ïÉêÉ= ÇÉJ
îÉäçéÉÇ= áå= ÅäçëÉ= ÅççéÉê~íáçå= ÄÉíïÉÉå= íÜÉ= råáîÉêJ
ëáíó= çÑ= e~åçîÉê= ~åÇ= íÜÉ= bqe= wìêáÅÜ= êÉëéÉÅíáîÉäó=
EëÉÉ= cáÖìêÉ= SFK= _çíÜ= ëóëíÉãë= ~êÉ= åçï= êÉ~Çó= Ñçê=
çéÉê~íáçå~ä= ìëÉK= cêçã= lÅíçÄÉê= T= íç= OVI= OMMPI=
ãÉ~ëìêÉãÉåíë= ïÉêÉ= Å~êêáÉÇ= çìí= çå= SR= ÇáÑÑÉêÉåí=
ëáíÉë=EëÉÉ=cáÖìêÉ=TF=ïáíÜ=íÜÉ=Öç~ä=çÑ=

• áãéêçîáåÖ= íÜÉ= ÖÉçáÇ= Äó= êÉéä~ÅáåÖ= ëçãÉ= çäÇÉê=
~ëíêçÖÉçÇÉíáÅ=çÄëÉêî~íáçåëI=

• ÑìêíÜÉê=ÇÉåëáÑáÅ~íáçå=çÑ=íÜÉ=åÉíïçêâ=çÑ=ãÉ~ëìêJ
ÉÇ=ÇÉÑäÉÅíáçåë=çÑ=íÜÉ=îÉêíáÅ~äI=

• ~åÇ=ÇÉíÉêãáåáåÖ=íÜÉ=~ÅÅìê~Åó=çÑ=íÜÉ=ÇÉÑäÉÅíáçå=
çÑ=íÜÉ=îÉêíáÅ~ä=Äó=Åçãé~êáåÖ=ãÉ~ëìêÉãÉåíë=çÑ=
íÜÉ= íïç= Å~ãÉê~= ëóëíÉãë= ~åÇ= Äó= éêçÇìÅáåÖ=
íáãÉ=ëÉêáÉë=~í=íÜÉ=ë~ãÉ=ëáíÉ=EÉKÖK=wáããÉêï~äÇFK=

=

=

cáÖìêÉ=RW==̀ eJ`dk=ÅçåÅÉéí=çÑ=~ÅÜáÉîáåÖ=ÅçåëáëíÉåÅó=ÄÉíïÉÉå=dmpI=äÉîÉääáåÖ=~åÇ=íÜÉ=ÖÉçáÇ=çå=íÜÉ=ÇáÑÑÉêÉåí=
äÉîÉäë=Ñêçã=å~íáçå~ä=íç=ÖäçÄ~ä=ëÅ~äÉ=

K
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H
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S
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      4D-space      geoid                            heights  

ETRF93 

CHTRF2003-C 

 Combination 

CHVRF2003-C 

<> 
EUVN / UELN 

CHGeo2003-C 

EGG97 EGG0x (2007)

 CHGeo98 CHVRFxx CHVRF2003 

ETRF00 

<> 

<> 

CHTRF98 CHTRF2003 CHGeo2003 
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LV95 (-C) 

LV03 

FINELTRA 

Shift

LN02 

LHN95 (-C) 

Shift

HTRANS 

CHGeo2003 (-C)
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cáÖìêÉ=SW==qÜÉ=íïç=ÇáÖáí~ä=Å~ãÉê~=ëóëíÉãë=af^abj=
EäÉÑíW=wìêáÅÜF=~åÇ=qwhOJa=EêáÖÜíW=e~åçîÉêF=

^ééêçñáã~íÉäó= QJR= ëáíÉë= ÅçìäÇ= ÄÉ= çÄëÉêîÉÇ= éÉê=
åáÖÜíI=ÇÉéÉåÇáåÖ=ã~áåäó=çå= íÜÉ=ïÉ~íÜÉê=ÅçåÇáíáçåë=
~åÇ= íÜÉ=Çáëí~åÅÉë=ÄÉíïÉÉå= íÜÉ= ëáíÉëK= qÜÉ=éçëáíáçå=
çÑ= íÜÉ= Å~ãÉê~= ï~ë= ÇÉíÉêãáåÉÇ= ìëáåÖ= íÜÉ= ëïáéçëJ
dfpLdbl= éçëáíáçåáåÖ= ëÉêîáÅÉ= ïáíÜ= ~å= ~ÅÅìê~Åó= çÑ=
ïÉää= ÄÉäçï= NM= ÅãK= qÜÉ= Çìê~íáçå= çÑ= íÜÉ= UMJNSM=
êÉéÉ~íÉÇ= ãÉ~ëìêÉãÉåíë= áå= O= íç= Q= ÇáÑÑÉêÉåí= ~òáJ
ãìíÜ~ä=çêáÉåí~íáçåë=áë=~ééêçñáã~íÉäó=N=ÜçìêK=^=íçí~ä=
çÑ= ãçêÉ= íÜ~å= OMIMMM= éáÅíìêÉë= ENOM= dÄóíÉëF= ïÉêÉ=
~å~äóòÉÇK= lå= íÜÉ= ~îÉê~ÖÉI= ~Äçìí= NU= ëí~êë= ïÉêÉ=
ìëÉÇ= Ñêçã= íÜÉ= qóÅÜçJO= Å~í~äçÖìÉK= qÜÉ= ~ÅÜáÉîÉÇ=
~ÅÅìê~Åó= Ñçê=ãçëí= çÑ= íÜÉ= éçáåíë= áë= áå= íÜÉ= çêÇÉê= çÑ=
ÄÉííÉê=íÜ~å=MKNMÒK=qÜ~í= áë=~ééêçñáã~íÉäó=~=Ñ~Åíçê=çÑ=
PJQ=ÄÉííÉê=íÜ~å=íÜÉ=èì~äáíó=çÑ=íÜÉ=çäÇ=Ç~í~=ÅçääÉÅíÉÇ=
Äó=~å~äçÖìÉ=òÉåáíÜ=Å~ãÉê~ëK=

qÜÉ= ã~áå= ÇáÑÑáÅìäíóI= ïÜáÅÜ= Ü~ë= ìé= íç= åçï= åçí= óÉí=
ÄÉÉå= Ñìääó= êÉëçäîÉÇ= Ñçê= íÜÉ= af^abj= áåëíêìãÉåíI= áë=
íÜÉ= éêçÄäÉã= çÑ= íÜÉ= ëóåÅÜêçåáò~íáçå= çÑ= íÜÉ= ëÜìííÉêK=
pìÅÜ=éêçÄäÉãë=Å~ìëÉ=Äá~ëÉë=áå=íÜÉ=Éí~=ÅçãéçåÉåíK=

qÜÉ=êÉëìäíë=çÑ=íÜÉ=^ëíêç=OMMP=Å~ãé~áÖå=ïÉêÉ=áåíêçJ
ÇìÅÉÇ=íçÖÉíÜÉê=ïáíÜ=íÜÉ=çíÜÉê=SVM=~î~áä~ÄäÉ=îÉêíáÅ~ä=
ÇÉÑäÉÅíáçåë= Ñçê= íÜÉ= Åçãéìí~íáçå= çÑ= ~å= áãéêçîÉÇ=
ÖÉçáÇ= EëÉÉ= ëÉÅíáçå= OKQFK= ^å= çìíÅçãÉ= çÑ= íÜáë= Å~ãJ
é~áÖå=ï~ë= ~äëç= ~= ÇÉíÉÅíáçå= çÑ= çÄëÉêî~íáçåë=ïáíÜ= ~=
ÇÉÖê~ÇÉÇ= èì~äáíóK= få= Ñ~ÅíI= ~äãçëí= ~ää= çÄëÉêî~íáçåë=
ãÉ~ëìêÉÇ=ÄÉÑçêÉ=NVUM=Ü~Ç=íç=ÄÉ=ÉñÅäìÇÉÇ=Ñêçã=íÜÉ=
ÖÉçáÇ=Åçãéìí~íáçåK=

=

cáÖìêÉ=TW==páíÉë=ãÉ~ëìêÉÇ=áå=íÜÉ=^ëíêç=Å~ãé~áÖå=
OMMP=Ñêçã=íÜÉ=íÉ~ãë=çÑ=wìêáÅÜ=~åÇ=
e~åçîÉê=

OKP dmpJäÉîÉääáåÖ=Å~ãé~áÖå=OMMP=
_ÉíïÉÉå= ^éêáä= ~åÇ= lÅíçÄÉê= OMMPI= ~= dmp= ÇÉåëáÑáJ
Å~íáçå= Å~ãé~áÖå=ï~ë= Å~êêáÉÇ= çìíK= qÜÉ=ã~áå= ÑçÅìë=
ï~ë=íç=ÇÉåëáÑó=íÜÉ=åÉíïçêâ=áå=~êÉ~ë=åÉ~ê=íÜÉ=ÄçêÇÉê=
~åÇ= áå= ~êÉ~ë=ïÜÉêÉ= ìåêÉ~ëçå~Ääó= ä~êÖÉ= ÇáëÅêÉé~åJ
ÅáÉë= ÄÉíïÉÉå= dmpI= äÉîÉääáåÖ= ~åÇ= íÜÉ= ÖÉçáÇ= ~êÉ=
çÄëÉêîÉÇK=PT=åÉï=dmp=ëáíÉë=ïÉêÉ=ëÉäÉÅíÉÇ=ïáíÜ=~=
ÅçååÉÅíáçå= íç= åÉ~êJÄó= äÉîÉääáåÖ= éçáåíëK= aìÉ= íç= íÜÉ=
Ñ~Åí=íÜ~í=íÜÉ=ëáíÉë=~êÉ=ÅäçëÉ=íç=íÜÉ=äÉîÉääáåÖ=éçáåíëI=áí=
áë= åçí= ~äï~óë= éçëëáÄäÉ= íç= Öì~ê~åíÉÉ= éÉêÑÉÅí= dmp=
îáëáÄáäáíó= Ñçê= ~ää= ëáíÉë= áå= íÜÉ= ^äéáåÉ= ~êÉ~K= qÜÉêÉÑçêÉI=
çÄëÉêî~íáçåë=çÑ=~Äçìí=Q=ñ=OQJÜçìê=ïÉêÉ=ÅçääÉÅíÉÇ=íç=
Öì~ê~åíÉÉ=~=êÉäá~ÄäÉ=dmp=ÜÉáÖÜí=Éëíáã~íáçåK=få=çêÇÉê=
íç= ~îçáÇ= Éêêçêë= áå= íÜÉ= ~åíÉåå~= ÜÉáÖÜí= êÉÅçêÇáåÖI=
ÇáÑÑÉêÉåí= çÄëÉêîÉêë= éÉêÑçêãÉÇ= íÜÉ= ëáíÉ= ëÉíJìé= ~åÇ=
ëáíÉ=ëÜìíJÇçïåK=

qÜÉ=dmp=Ç~í~=ïÉêÉ=~å~äóòÉÇ=íçÖÉíÜÉê=ïáíÜ=íÜÉ=Ç~í~=
çÑ= íÜÉ=OV=éÉêã~åÉåí=dmp=ëáíÉë=ìëáåÖ= íÜÉ=_ÉêåÉëÉ=
ëçÑíï~êÉ= QKO= xeìÖÉåíçÄäÉê= Éí= ~äKI= OMMNzK= ^í= ëïáëëJ
íçéç= íÜÉëÉ=dmp= ~å~äóëÉë= ~êÉ= éÉêÑçêãÉÇ= áå= ~= îÉêó=
ÉÑÑáÅáÉåí= ï~ó= Ä~ëÉÇ= çå= ~= ëÉãáJ~ìíçã~íÉÇ= éêçJ
ÅÉÇìêÉ=ïÜáÅÜ= ~äëç= ÖÉåÉê~íÉë= ~= éêçíçÅçä= ÑáäÉ= çÑ= íÜÉ=
éêçÅÉëëáåÖ=EÜíãä=Ñçêã~íFK=

qÜÉ=dmpJäÉîÉääáåÖ=ëáíÉë=~ë=ïÉää=~ë=íÜÉ=êãë=Éëíáã~íÉë=
Eê~íáç= çÑ= Üçêáòçåí~ä= ~åÇ= îÉêíáÅ~ä= ÉêêçêëF= ~êÉ= ÖáîÉå= áå=
cáÖìêÉ= VK= fí= áë= ÅäÉ~êäó= îáëáÄäÉ= íÜ~í= ÅÉêí~áå= ëáíÉë= áå=
ãçìåí~áåçìë=êÉÖáçåë=ëÜçï=~=éççê=Éëíáã~íáçå=çÑ=íÜÉ=
ëí~íáçå=ÜÉáÖÜí=ÇìÉ=íç=~=ïÉ~â=ÖÉçãÉíêó=EÉKÖK=ëí~íáçå=
spa|QOPI= dçåÇçX= ëÉÉ= ~äëç= íÜÉ= îáëáÄáäáíó= éäçí= áå=
cáÖìêÉ=UFK=

^=êáÖçêçìë=ÅçãÄáå~íáçå=çÑ=~ää=dmp=Å~ãé~áÖåë=ëáåÅÉ=
NVUU= x_êçÅâã~åå= Éí= ~äKI= OMMPz= ÖÉåÉê~íÉÇ= ~= åÉï=
ÅçåëáëíÉåí= ëÉí= çÑ= ÜÉáÖÜí= Éëíáã~íÉë= Ñêçã=~Äçìí= NVM=
dmpJäÉîÉääáåÖ=ëáíÉëK=

fí= áë= ïçêíÜ= ãÉåíáçåáåÖ= íÜ~í= íÜÉ= åÉï= çÄëÉêî~íáçåë=
~äëç= Ñáí= îÉêó= ëãççíÜäó= áå= íÜÉ=~äêÉ~Çó=ÉñáëíáåÖ= ëÉí=çÑ=
dmpJäÉîÉääáåÖ= Ç~í~K= qÜÉêÉÑçêÉI= íÜÉ= áãé~Åí= çå= íÜÉ=
ÖÉçáÇ= ÇÉíÉêãáå~íáçå= áë= åçí= ÉñéÉÅíÉÇ= íç= ÄÉ= ä~êÖÉI=
ÉñÅÉéí=~å=áãéêçîÉÇ=êÉÇìåÇ~åÅóK=

=

cáÖìêÉ=U=W= sáëáÄáäáíó=éäçí=Ñçê=ëí~íáçå=dçåÇç=Espa|QOPF=
äçÅ~íÉÇ=áå=~=å~êêçï=î~ääÉó=

 

ETH Zurich

IfE Hanover

Total: 65 stations

N

S

W E

45˚

135˚225˚

315˚

0˚30˚60˚90˚10˚



 

cáÖìêÉ=VW==içÅ~íáçå=çÑ=íÜÉ=PT=dmp=ëáíÉë=çÑ=íÜÉ=dmpJäÉîÉääáåÖ=Å~ãé~áÖå=OMMPK=qÜÉ=Éêêçê=ÉääáéëÉë=áåÇáÅ~íÉ=íÜÉ=
~ãçìåí=çÑ=íÜÉ=ê~íáç=ÄÉíïÉÉå=íÜÉ=Éêêçê=Éëíáã~íÉë=Üçêáòçåí~ääó=EÉ~ëíJïÉëíF=~åÇ=îÉêíáÅ~ääó=EåçêíÜJëçìíÜFK=

=

OKQ dÉçáÇ=áãéêçîÉãÉåíë=
qÜÉ= ÇáÑÑÉêÉåÅÉë= çÑ= íÜÉ= dmpJäÉîÉääáåÖ= éçáåíë= ïáíÜ=
êÉëéÉÅí=íç=íÜÉ=ÖÉçáÇ=ãçÇÉä=`edÉçVUI=ëí~íìë=OMMPI=
x_êçÅâã~åå= Éí= ~äKI= OMMPz= ~êÉ= ëÜçïå= áå= cáÖìêÉ= NMK=
qÜÉ=ëóëíÉã~íáÅ=íêÉåÇ=çÑ=HR=Åã=EåçêíÜJïÉëíF=~åÇ=JU=
Åã= EëçìíÜJÉ~ëíF= áë= çÄîáçìëK= cìêíÜÉêãçêÉI= íÜÉêÉ= ~êÉ=
~äëç=ëçãÉ= áêêÉÖìä~êáíáÉë= áå=ÅÉêí~áå=~êÉ~ë= EÉKÖK= áå= íÜÉ=
ÅÉåíê~ä=^äéë=çê=åÉ~ê=íÜÉ=É~ëíÉêå=ÄçêÇÉê=íç=^ìëíêá~FK=

qÜÉ= ã~áå= êÉ~ëçåë= Ñçê= íÜÉëÉ= ä~êÖÉê= dmpJäÉîÉääáåÖ=
êÉëáÇì~äë= Ü~îÉ= íç= ÄÉ= ëçìÖÜí= áå= ëçãÉ= äçåÖ= ï~îÉJ
äÉåÖíÜ=Éêêçêë=çÑ= íÜÉ=ÖÉçáÇ=ãçÇÉä=`edÉçVUI=ïÜáÅÜ=
ï~ë= Å~äÅìä~íÉÇ= ~ë= ~= ÅçãÄáåÉÇ= ëçäìíáçå= çÑ= ÇÉÑäÉÅJ
íáçåë=çÑ= íÜÉ=îÉêíáÅ~ä=~åÇ=dmpJäÉîÉääáåÖK=dê~îáíó=ï~ë=
ìëÉÇ=Ñçê=íÜÉ=Ççïåï~êÇ=Åçåíáåì~íáçåK=

qÜÉ=Éäáãáå~íáçå=çÑ=íÜÉëÉ=äçåÖ=ï~îÉäÉåÖíÜ=Éêêçêë=~åÇ=
ëçãÉ=çíÜÉê=ãçêÉ=äçÅ~ä=éêçÄäÉãë=çÑ=`edÉçVU=Ü~îÉ=
ÄÉÉå=íÜÉ=ã~áå=êÉ~ëçåë= Ñçê=ëí~êíáåÖ=íÜÉ=éêçàÉÅí=çÑ=~=
åÉï=å~íáçå~ä=ÖÉçáÇ=ÇÉíÉêãáå~íáçå=`edÉçOMMPK=qÜÉ=
Å~äÅìä~íáçå= ãÉíÜçÇë= ïáää= ÄÉ= Ä~ëáÅ~ääó= íÜÉ= ë~ãÉ= ~ë=
Ñçê=`edÉçVUK=qÜÉ=éêáåÅáé~ä=ëíÉéë=~êÉW=íÜÉ=êÉÇìÅíáçå=
çÑ= ~ää= çÄëÉêî~íáçåë= EÇÉÑäÉÅíáçåë= çÑ= íÜÉ= îÉêíáÅ~äI=
Öê~îáíóI=dmpJäÉîÉääáåÖF=Ñçê=íÜÉ=áåÑäìÉåÅÉ=çÑ=íÜÉ=íçéçJ
Öê~éÜó= ~åÇ= ãçÇÉäë= çÑ= âåçïå= ÇÉåëáíó= ~åçã~äáÉëI=
íÜÉ=êÉÇìÅíáçå=Ñçê=~=ÖäçÄ~ä=ÖÉçéçíÉåíá~ä=ãçÇÉäI= äÉ~ëí=
ëèì~êÉë= ÅçääçÅ~íáçå= çÑ= íÜÉ= êÉëáÇì~ä= ÑáÉäÇ= ~åÇ=
êÉëíçêáåÖ=íÜÉ=ÉÑÑÉÅíë=çÑ=íÜÉ=ãçÇÉäë=áå=çêÇÉê=íç=çÄí~áå=
íÜÉ=ÖÉçáÇ=~åÇ=íÜÉ=èì~ëáÖÉçáÇK=

qÜÉ=ã~áå=ëçìêÅÉë=Ñçê=íÜÉ=áãéêçîÉãÉåí=çÑ=íÜÉ=ÖÉçáÇ=
ãçÇÉä=~êÉ=íÜÉ=åÉïäó=~î~áä~ÄäÉ=çÄëÉêî~íáçåë=éêÉëÉåíJ
ÉÇ=áå=ëÉÅíáçåë=OKO=~åÇ=OKPK==

_ÉëáÇÉë=íÜÉ=ÇÉÑäÉÅíáçåë=çÑ=íÜÉ=îÉêíáÅ~ä=~åÇ=íÜÉ=dmpJ
äÉîÉääáåÖ=ëí~íáçåë=ãÉåíáçåÉÇ=~ÄçîÉI=~äëç=~=åÉï=ëÉí=
çÑ=Öê~îáíó=ãÉ~ëìêÉãÉåíë=ÅçìäÇ=ÄÉ=ìëÉÇK=få=~=éêçàÉÅí=
çÑ= íÜÉ= pïáëë= dÉçéÜóëáÅ~ä= `çããáëëáçå= pd`= ~ää=
~î~áä~ÄäÉ=Öê~îáíó=ãÉ~ëìêÉãÉåíë=Ü~îÉ=ÄÉÉå=ÅçääÉÅíÉÇ=
~åÇ= êÉJéêçÅÉëëÉÇK= píáää= ÉñáëíáåÖ= Ç~í~= Ö~éë= Ü~îÉ=
ÄÉÉå=ÑáääÉÇ=ïáíÜ=åÉï=~ÇÇáíáçå~ä=ãÉ~ëìêÉãÉåíëK=qÜáë=
î~äì~ÄäÉ=ÅçåëáëíÉåí=Ç~í~ëÉí=ïáíÜ=~=ãÉ~å=ÇÉåëáíó=çÑ=
~äãçëí=N=éçáåí=éÉê=âãO=áë=Ä~ëáÅ~ääó=ìëÉÇ=íç=éêçÇìÅÉ=
~= ÖÉçáÇ= ëçäìíáçåI= ïÜáÅÜ= áë= áåÇÉéÉåÇÉåí= Ñêçã= íÜÉ=
~ëíêçÖÉçÇÉíáÅ= ~åÇ= dmpJäÉîÉääáåÖ= ÖÉçáÇK= qÜÉ= Ñáå~ä=
ãçÇÉä= `edÉçOMMP= ëÜçìäÇ= ÄÉ= ~î~áä~ÄäÉ= íç= íÜÉ=
éìÄäáÅ= ~í= íÜÉ= ÉåÇ= çÑ= íÜÉ= óÉ~ê= OMMQ= ~åÇ= ïáää= ÄÉ= ~=
ÅçãÄáå~íáçå=çÑ=~ää=íóéÉë=çÑ=Ç~í~K=

råíáä= åçïI= ~=éêÉäáãáå~êó= ëçäìíáçå= çÑ= ~= éìêÉäó= ~ëíêçJ
ÖÉçÇÉíáÅ= ÖÉçáÇ= ï~ë= Å~äÅìä~íÉÇK= qÜáë= ëçäìíáçå=
ëÜçïÉÇ=ÅäÉ~êäó=íÜ~í=áí=ï~ë=éçëëáÄäÉ=íç=Éäáãáå~íÉ=íÜÉ=
äçåÖ=ï~îÉäÉåÖíÜ=Éêêçê=çÑ=`edÉçVU=Äó=áåÅäìÇáåÖ=íÜÉ=
åÉï=çÄëÉêî~íáçåë=çÑ= íÜÉ=~ëíêç=Å~ãé~áÖå=OMMP=~åÇ=
Äó= åçí= ÅçåëáÇÉêáåÖ= çäÇÉê= Åä~ëëáÅ~ä= ~ëíêç= çÄëÉêî~J
íáçåëI=ïÜáÅÜ=ëÉÉã=íç=Ü~îÉ=~=ëóëíÉã~íáÅ=Éêêçê=áå=íÜÉ=
çêÇÉê= çÑ= ëçãÉ= MKN?K= qÜÉëÉ= ëóëíÉã~íáÅ= Éêêçêë= ~êÉ=
ãçëí=éêçÄ~Ääó=Å~ìëÉÇ=Äó=éêçÄäÉãë=áå=íÜÉ=çäÇÉê=ëí~ê=
Å~í~äçÖìÉëK=

^= Ñáêëí= ÅçãÄáåÉÇ= ëçäìíáçå= çÑ= ÇÉÑäÉÅíáçåë= çÑ= íÜÉ=
îÉêíáÅ~ä= ~åÇ=dmpJäÉîÉääáåÖ= áãéêçîÉë= íÜÉ=dmpJäÉîÉäJ
äáåÖ=êÉëáÇì~äë=ëáÖåáÑáÅ~åíäó=íç=íÜÉ=çêÇÉê=çÑ=~=ÑÉï=ãã=
áå= Ñä~ííÉê=~êÉ~ëI=~åÇ=íç=~Äçìí=P=Åã=áå=^äéáåÉ=~êÉ~ëK=
qÜÉëÉ= ÇáÑÑÉêÉåÅÉëI= ëÜçïå= áå= cáÖìêÉ= NNI= ~êÉ= ä~êÖÉê=
åçåJëóëíÉã~íáÅ=êÉëáÇì~äë=ïÜáÅÜ=ãçëí= äáâÉäó=éçáåí= íç=
éêçÄäÉãë=áå=íÜÉ=ÇÉíÉêãáå~íáçå=çÑ=íÜÉ=dmp=ÜÉáÖÜíëK=

˚

˚

˚

0 50 100

km

1186.800

ETHZ

STAB

ARDE

UZNA

BOUR

JU_190

JU_191

STGA

DAVO

FHBB

JUJO

FALE

SCHA

FRIC

GENE
HOHT

HUTT
LUZE

KREU

LOMO

NE_348

STCX

NE_347

SAAN SAME
SANB

BES_157A

BEN_465

BL_154

BS_1T

BEN_1T

FR_1T

VDO_2T

OW_104

VDE_506

VDE_507

VDO_458

VDE_505

GR3_51

GR3_515
GR1_1T GR1_550

GR3_517

SG_1T

SG_670

GR1_549

1208.733

BEO_614

VSD_425

VSD_424

VSD_379

VSF_337

VSF_338

VSD_423

BEJ_1T

TI_1T TI_610

UR_341

TI_328

10 mm/yr



=

cáÖìêÉ=NMW=aáÑÑÉêÉåÅÉë=çÑ=íÜÉ=dmpJäÉîÉääáåÖ=éçáåíë=íç=íÜÉ=ÖÉçáÇ=ãçÇÉä=NVVU=Eëí~íìë=OMMPF=

=

=

=

cáÖìêÉ=NNW= dmpJäÉîÉääáåÖ=ÇáÑÑÉêÉåÅÉë=~ÑíÉê=ÖÉçáÇ=ãçÇÉääáåÖ=áãéêçîÉãÉåíëI=~åÇ=íÜÉ=~ÇÇáíáçå~ä=çÄëÉêî~íáçåë=çÑ=íÜÉ=
^ëíêç=~åÇ=dmp=ÇÉåëáÑáÅ~íáçå=Å~ãé~áÖå=Eëí~íìë=OMMQF=

 

 

5 cm

5 cm



P `çåÅäìëáçåë=
qÜÉ=ã~áå=ÑçÅìë=áå=íÜÉ=óÉ~êë=OMMP=~åÇ=OMMQ=ï~ë=çå=
Å~êêóáåÖ= çìí= ~ÇÇáíáçå~ä= ãÉ~ëìêÉãÉåíë= áå= çêÇÉê= íç=
~ÅÜáÉîÉ= ÅçåëáëíÉåÅó= ÄÉíïÉÉå= ÇáÑÑÉêÉåí= ÖÉçÇÉíáÅ=
çÄëÉêî~íáçå=íÉÅÜåáèìÉëK=

cçê= íÜÉ=éêçàÉÅí=b`dk=~ÄëçäìíÉ=~åÇ= êÉä~íáîÉ=Öê~îáíó=
ãÉ~ëìêÉãÉåíë= ïÉêÉ= Å~êêáÉÇ= çìí= áå= wáããÉêï~äÇK=
_ÉëáÇÉë= íÜÉ= çéÉê~íáçå~ä= ïçêâ= áå= íÜÉ= ÑáÉäÇ= çÑ= dmp=
~åÇ= pioI= ~äëç= Åä~ëëáÅ~ä= ãÉ~ëìêÉãÉåíë= ïÉêÉ=
éÉêÑçêãÉÇ= áå= çêÇÉê= íç= ãçåáíçê= íÜÉ= ÉÅÅÉåíêáÅáíó=
ÄÉíïÉÉå= íÜÉ= íïç= ãÉåíáçåÉÇ= ëóëíÉãëK= páÖåáÑáÅ~åí=
ãçîÉãÉåíë= áå= íÜÉ= çêÇÉê= çÑ= RJS= ãã= Üçêáòçåí~ääó=
ïÉêÉ=ÇÉíÉÅíÉÇ=ÇìêáåÖ=íÜÉ=ä~ëí=U=óÉ~êëK=^ëíêç=çÄëÉêJ
î~íáçåë= óáÉäÇÉÇ=ãÉ~ëìêÉãÉåíë= çÑ= íÜÉ= ÇÉÑäÉÅíáçå= çÑ=
íÜÉ=îÉêíáÅ~ä=ïáíÜ=~å=ÉñÅÉääÉåí=éêÉÅáëáçå=çÑ=ïÉää=ÄÉäçï=
MKNMÒK= cáå~ääóI= tso= ãÉ~ëìêÉãÉåíë= ÇÉãçåëíê~íÉÇ=
íÜ~í= íÜÉó= ~êÉ= ÅçåëáëíÉåí= ïáíÜ= dmpJÇÉêáîÉÇ= wqa=
Éëíáã~íÉë=çå=~=îÉêó=ÜáÖÜ= äÉîÉä=çÑ=ÄÉäçï=N=ãã=wqa=
EçÑÑëÉí=ÇìêáåÖ=O=ïÉÉâëFK=

lå= íÜÉ= å~íáçå~ä= äÉîÉäI= ÇÉåëáÑáÅ~íáçå= Å~ãé~áÖåë=
E^ëíêç= ~åÇ= dmpJäÉîÉääáåÖF= ÄêçìÖÜí= ~ÇÇáíáçå~äI= éêÉJ
ÅáëÉ=çÄëÉêî~íáçåë=ïÜáÅÜ=ïÉêÉ=ìëÉÇ=Ñçê=~å=áãéêçîÉÇ=
ÖÉçáÇ= ÇÉíÉêãáå~íáçåK= qÜÉëÉ= ~ÅíáîáíáÉë= ïÉêÉ= ëìãJ
ã~êáòÉÇ=ìåÇÉê=íÜÉ=éêçàÉÅí=å~ãÉ=`eJ`dkK=qÜÉ=åÉï=
çÄëÉêî~íáçåë= íçÖÉíÜÉê= ïáíÜ= ~= êÉÑáåÉÇ= ÖÉçáÇ=
ãçÇÉääáåÖ= ã~ÇÉ= áí= éçëëáÄäÉ= íç= ÑìêíÜÉê= êÉÇìÅÉ= íÜÉ=
éêÉëÉåí=ëóëíÉã~íáÅ=ÇáÑÑÉêÉåÅÉë= Ñêçã=ëçãÉ=R=Åã=íç=
ãçëíäó= ÄÉäçï= PÅãK= päáÖÜíäó= ä~êÖÉê= ÇáÑÑÉêÉåÅÉë= áå=
ëçãÉ= éêçÄäÉã~íáÅ= ~êÉ~ë= åÉ~ê= íÜÉ= fîêÉ~= ÄçÇó=
EpçìíÜÉêå=^äéëF=~êÉ=ëíáää= íÜÉ=çÄàÉÅí=çÑ=ëéÉÅá~ä= áåîÉëJ
íáÖ~íáçåë= EãçÇÉääáåÖ= éêçÄäÉãë= îÉêëìë= éêçÄäÉãë= çÑ=
íÜÉ=dmpJäÉîÉääáåÖ=Ç~í~FK=

qÜÉ= ëìÅÅÉëë= çÑ= íÜáë= ÅçåíêáÄìíáçå= íç= íÜÉ= éêçàÉÅíë=
b`dk= ~åÇ= `eJ`dk= áë= ã~áåäó= Ä~ëÉÇ= çå= ~å= áÇÉ~ä=
íÉ~ã=ïçêâ=ÄÉíïÉÉå= íÜÉ= ëéÉÅá~äáëíë= çÑ= íÜÉ=ÇáÑÑÉêÉåí=
~êÉ~ëK= fí= ÑìêíÜÉê= ëÜçïë= íÜ~í= áí= áë= éçëëáÄäÉ= íç= ÅçåJ
ëáëíÉåíäó=ÅçãÄáåÉ=íÜÉ=ÇáÑÑÉêÉåí=ÖÉçÇÉíáÅ=çÄëÉêî~íáçå=
íÉÅÜåáèìÉëI= Ñêçã= ïÜáÅÜ= ã~åó= ìëÉêë= ïáää= ÄÉåÉÑáí= áå=
íÜÉ=ÑìíìêÉK=

 
oÉÑÉêÉåÅÉë=

_ÉÅâÉê=jK=~åÇ=mK=e~ÉÑÉäÉ=EOMMPFW=?j^qo^d=Ó=jÉ~J
ëìêÉãÉåí= çÑ= ^äéáåÉ= qêçéçëéÜÉêáÅ= aÉä~ó= Äó=
o~ÇáçãÉíÉê= ~åÇ= Äó=dmp?K= fåíÉêå~íáçå~ä= cçìåJ
Ç~íáçå=ecpgdI=^Åíáîáíó=oÉéçêí=OMMPI=råáîÉêëáíó=
çÑ=_ÉêåI=OMMPK=

_êçÅâã~åå= bKI= rK= j~êíáI= ^K= pÅÜä~ííÉê= ~åÇ= aK=
pÅÜåÉáÇÉê= EOMMPFW= ?`e`dk= ~ÅíáîáíáÉë= áå=
pïáíòÉêä~åÇW= ^ÅíáîáíáÉë= Ñçê= ~= pïáëë= `çãÄáåÉÇ=
dÉçÇÉíáÅ= kÉíïçêâ?K= fåW= qçêêÉëI= gK^K= ~åÇ= eK=
eçêåáâ=EbÇëFW=pìÄÅçããáëëáçå=Ñçê=íÜÉ=bìêçéÉ~å=
oÉÑÉêÉåÅÉ=cê~ãÉ=EbrobcFK=brobc=mìÄäáÅ~íáçå=
kçK=NPK=

_êçÅâã~åå= bKI= pK= dêΩåáÖI= aK= pÅÜåÉáÇÉêI= ^K=táÖÉí=
~åÇ=rK=táäÇ= EOMMOFW= ?^ééäáÅ~íáçåë= çÑ= íÜÉ= êÉ~äJ
íáãÉ=pïáëë=dmp=éÉêã~åÉåí=åÉíïçêâ=^dkbp?K=
få=mêçÅÉÉÇáåÖë=çÑ= íÜÉ=bdp=uusff=dÉåÉê~ä=^ëJ
ëÉãÄäó=káÅÉI= ONJOS=^éêáä= OMMOI=pÉëëáçå=V=çå=
bîçäîáåÖ=pé~ÅÉ=dÉçÇÉëó=qÉÅÜåáèìÉëI=mÜóëáÅë=
~åÇ=`ÜÉãáëíêó=çÑ=íÜÉ=b~êíÜK=

eáêí= `K= ~åÇ= _K= _Ωêâá= EOMMOFW= ?qÜÉ= aáÖáí~ä= wÉåáíÜ=
`~ãÉê~=Ó=~=kÉï=eáÖÜJmêÉÅáëáçå=~åÇ=bÅçåçãJ
áÅ=^ëíêçÖÉçÇÉíáÅ=lÄëÉêî~íáçå=póëíÉã=Ñçê=oÉ~äJ
qáãÉ=jÉ~ëìêÉãÉåí=çÑ=aÉÑäÉÅíáçåë=çÑ=íÜÉ=sÉêíáJ
Å~ä?K= få= fKkK= qòá~îçë= EbÇKFW= dê~îáíó= ~åÇ= dÉçáÇ=
OMMOI= PêÇ= ãÉÉíáåÖ= çÑ= íÜÉ= fåíÉêå~íáçå~ä= dê~îáíó=
~åÇ= dÉçáÇ= `çããáëëáçåI= ddOMMOI= qÜÉëë~J
äçåáâáI=^ìÖìëí=OSJOMI=OMMOK=

eìÖÉåíçÄäÉê= rKI= pK= pÅÜ~Éê= ~åÇ= mK= cêáÇÉò= EbÇëKF=
EOMMNFW= ?_ÉêåÉëÉ= dmp= pçÑíï~êÉ= sÉêëáçå= QKO=
ÇçÅìãÉåí~íáçå?K= ^ëíêçåçãáÅ~ä= fåëíáíìíÉ= çÑ= íÜÉ=
råáîÉêëáíó=çÑ=_ÉêåÉI=OMMNK=

fÜÇÉ=gKI=gK=^Ç~ãI=`K=_êìóåáåñI=^K=hÉåóÉêÉë=~åÇ=gK=
páãÉâ= EOMMOFW= ?aÉîÉäçéãÉåí= çÑ= ~= bìêçéÉ~å=
`çãÄáåÉÇ= dÉçÇÉíáÅ= kÉíïçêâ= Eb`dkF?K= fåW=
qçêêÉëI=gK^K=~åÇ=eK=eçêåáâ=EbÇëFW=pìÄÅçããáëJ
ëáçå= Ñçê= íÜÉ= bìêçéÉ~å= oÉÑÉêÉåÅÉ= cê~ãÉ=
EbrobcFK=brobc=mìÄäáÅ~íáçå=kçK=NNK=

hÉåóÉêÉë= ^KI= gK= fÜÇÉI= gK= páãÉâI= rK= j~êíá= ~åÇ= oK=
jçäÉåÇáàâ= EOMMOFW= ?brobc= ^Åíáçå= Ñçê= íÜÉ=
aÉåëáÑáÅ~íáçå= çÑ= íÜÉ= ÉñáëíáåÖ= brsk= kÉíïçêâ?K=
fåW=qçêêÉëI=gK^K=~åÇ=eK=eçêåáâ= EbÇëFW=pìÄÅçãJ
ãáëëáçå= Ñçê= íÜÉ= bìêçéÉ~å= oÉÑÉêÉåÅÉ= cê~ãÉ=
EbrobcFK=brobc=mìÄäáÅ~íáçå=kçK=NNK=

j~êíá= rK= ENVVTFW= ?dÉçáÇ= ÇÉê= pÅÜïÉáò= NVVT?K= dÉçJ
Ç®íáëÅÜJÖÉçéÜóëáâ~äáëÅÜÉ= ^êÄÉáíÉå= áå= ÇÉê=
pÅÜïÉáòI=sçäìãÉ=RSI=wìêáÅÜ=NVVTK==

j~êíá= rK= EOMMOFW= fdd`= OMMOW= ?jçÇÉääáåÖ= çÑ= aáÑÑÉêJ
ÉåÅÉë= çÑ= eÉáÖÜí= póëíÉãë= áå= pïáíòÉêä~åÇ?K= fåW=
fKkK=qòá~îçë=EbÇKFW=dê~îáíó=~åÇ=dÉçáÇ=OMMOI=PêÇ=
ãÉÉíáåÖ=çÑ=íÜÉ=fåíÉêå~íáçå~ä=dê~îáíó=~åÇ=dÉçáÇ=
`çããáëëáçåK=

pÅÜåÉáÇÉê=aKI=rK=j~êíá= ~åÇ=bK=dìÄäÉê= ENVVTFW= ?qÜÉ=
ÇÉÑáåáíáçå= çÑ= ~= åÉï= pïáëë= ÜÉáÖÜí= ëóëíÉã?K= fåW=
dìÄäÉêI= bK= ~åÇ= eK= eçêåáâ= EbÇëFW= pìÄÅçããáëJ
ëáçå= Ñçê= íÜÉ= bìêçéÉ~å= oÉÑÉêÉåÅÉ= cê~ãÉ=
EbrobcFK= mìÄäáÅ~íáçå= kêKSI= ééKONOI= jΩåÅÜÉå=
NVVTK=

pÅÜåÉáÇÉê= aKI= bK= _êçÅâã~ååI= tK= dìêíåÉêI= ^K=
pÅÜä~ííÉêI= _K= sçÖÉäI= ^K= táÖÉí= ~åÇ= rK= táäÇ=
EOMMQFW= ?brobcDMQW= k~íáçå~ä= oÉéçêí= çÑ=
pïáíòÉêä~åÇW= kÉï= aÉîÉäçéãÉåíë= áå= pïáëë=
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