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Regularized Spline with Tension was used to interpolate two data sets representing 
radioactivity measurements at 200 locations. A cross-validation analysis showed that 
the size of the training data sets was too low to find optimal parameters using the 
cross-validation procedure. The resulting surfaces were strongly smoothed and less 
realistic than expected. Therefore empirical interpolation parameters were used to in-
terpolate the data. Despite the fact that this empirical selection did not produced 
interpolation results with a lower overall predictive error, it preserved better local fluc-
tuations and anomalies of the phenomenon. The detection of these features is 
important in radioactivity monitoring and emergency situations. The poor reliability of 
cross-validation was also confirmed by evaluation data set. It was concluded that the 
optimization of interpolation parameters cannot rely on cross-validation when the 
modeled phenomenon is not sufficiently sampled. The sampling density should be 
sufficient to represent spatial variations of the phenomenon and, at the same time,  
allow the optimization of interpolation parameters using automated procedures. 
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éçáåíëF=ïáíÜ=éÉ~â=çê=éáí=áå=É~ÅÜ=ÖáîÉå=éçáåí=~åÇ=ÉîÉêóïÜÉêÉ=ÉäëÉ=íÜÉ=ëìêÑ~ÅÉ=ÖçÉë=ê~éáÇäó=
íç=íêÉåÇK=pìêÑ~ÅÉ=ïáíÜ=íÉåëáçå=ëÉí=íçç=äçï=ÄÉÜ~îÉë=äáâÉ=~=ëíáÑÑ=ëíÉÉä=éä~íÉ=~åÇ=çîÉêëÜççíë=
Å~å=~ééÉ~ê=áå=~êÉ~ë=ïáíÜ=ê~éáÇ=ÅÜ~åÖÉ=çÑ=Öê~ÇáÉåíK=

rëáåÖ=íÜÉ=ëãççíÜáåÖ=é~ê~ãÉíÉê= w I=íÜÉ=opq=ÄÉÜ~îÉë=äáâÉ=~å=~ééêçñáã~íáçå=ÑìåÅíáçåI=
áKÉK= íÜÉ= êÉëìäíáåÖ= ëìêÑ~ÅÉ= ÇçÉë= åçí= é~ëë= íÜêçìÖÜ= íÜÉ= ÖáîÉå= éçáåíëI= Äìí= ~ééêçñáã~íÉë= íÜÉ=
áåéìí= î~äìÉëK=qÜáë=é~ê~ãÉíÉê= áë= ìëÉÑìä= áå=ãçÇÉäáåÖ=åçáëó=Ç~í~I=ïÜÉêÉ=ÜáÖÜÉê= ëãççíÜáåÖ=
Å~å=ÑáäíÉê=çìí= íÜÉ=åçáëÉI=çê=~äíÉêå~íáîÉäóI=ïÜÉå=~=éÜÉåçãÉåçå=åÉÉÇë=íç=ÄÉ=ãçÇÉäÉÇ=~í=~=
äçïÉê=äÉîÉä=çÑ=ÇÉí~áäK=

qÜÉ=~åáëçíêçéó=é~ê~ãÉíÉêë= E s,θ F=Å~å=ÄÉ=ìëÉÇ= Ñçê= áåíÉêéçä~íáçå=çÑ=~åáëçíêçéáÅ=Ç~í~K=

qÜÉ=çêáÉåí~íáçå=çÑ=íÜÉ=éÉêéÉåÇáÅìä~ê=~ñÉë=ÅÜ~ê~ÅíÉêáòáåÖ=íÜÉ=~åáëçíêçéó=áë=ÇÉÑáåÉÇ=Äó=íÜÉ=

êçí~íáçå= é~ê~ãÉíÉê= θ = ~åÇ= íÜÉ= ëÅ~äáåÖ= ê~íáç= çÑ= íÜÉ= éÉêéÉåÇáÅìä~ê= ~ñÉë= E~= ê~íáç= çÑ= ~ñÉë=
ëáòÉëF=áë=ÇÉÑáåÉÇ=Äó=íÜÉ=ëÅ~äÉ=é~ê~ãÉíÉê= s K=qÜÉëÉ=é~ê~ãÉíÉêë=ëÅ~äÉ=Çáëí~åÅÉë=EáKÉK=íÜÉ=î~äìÉ=
çÑ=íÉåëáçåF=áå=O=éÉêéÉåÇáÅìä~ê=ÇáêÉÅíáçåë=íÜ~í=ëÜçìäÇ=Ñáí=íÜÉ=ëé~íá~ä=é~ííÉêå=çÑ=íÜÉ=~åáëçíJ
êçéáÅ=éÜÉåçãÉåçåK=

jáåáãìã=~åÇ=ã~ñáãìã=Çáëí~åÅÉë=ÄÉíïÉÉå=éçáåíë=Åçåíêçä=íÜÉ=åìãÄÉê=çÑ=éçáåíë=íÜ~í=
~êÉ=~Åíì~ääó=ìëÉÇ=áå=áåíÉêéçä~íáçå=~ÑíÉê=êÉ~ÇáåÖ=íÜÉ=áåéìí=Ç~í~K=qÜÉ=ã~ñáãìã=Çáëí~åÅÉ=Å~å=
ÄÉ=ìëÉÇ=çåäó=Ñçê=îÉÅíçê=Ç~í~= áå=íÜÉ=do^pp=dfp=îÉêëáçå=SKMKMK=eçïÉîÉêI= íÜáë=é~ê~ãÉíÉê=
áåíÉêå~ääó= áåÑäìÉåÅÉë= íÜÉ= ÉÑÑÉÅí= çÑ= íÜÉ= íÉåëáçåI= ÄÉÅ~ìëÉ= íÜÉ= íÉåëáçå=ïçêâë= ~ë= ~= Çáëí~åÅÉJ
ëÅ~äáåÖ=Ñ~ÅíçêK=qÜÉêÉÑçêÉI=íÜÉ=íÉåëáçå=Å~å=ÄÉ=ëÉí=ïáíÜ=çê=ïáíÜçìí=åçêã~äáò~íáçåK=qÜÉ=Ç~í~=
ÇÉåëáíó=ÇçÉë=åçí=~ÑÑÉÅí= íÜÉ=åçêã~äáòÉÇ= íÉåëáçå=é~ê~ãÉíÉêK= få= íÜáë= ëíìÇó=ïÉ=ìëÉ=çåäó= íÜÉ=
åçêã~äáòÉÇ=íÉåëáçåK=

USE OF PRIOR INFORMATION AND SELECTING THE PARAMETERS 
aìêáåÖ=íÜÉ=íê~áåáåÖ=éÜ~ëÉI=íÜÉ=é~êíáÅáé~åíë=ïÉêÉ=éêçîáÇÉÇ=ïáíÜ=~=ëÉí=çÑ=NM=ÑáäÉë=Åçåí~áåáåÖ=
ãÉ~ëìêÉãÉåíë=~í=OMM=äçÅ~íáçåë=Ñçê=NM=ê~åÇçãäó=ëÉäÉÅíÉÇ=Ç~óëK=qÜÉëÉ=Ç~í~=ïÉêÉ=íÜÉ=çåäó=
áåÑçêã~íáçå=~î~áä~ÄäÉ=éêáçê=íç=íÜÉ=íÉëí=éÜ~ëÉK=qÜÉ=î~äìÉë=~åÇ=ëé~íá~ä=é~ííÉêå=çÑ=ãÉ~ëìêÉÇ=
î~äìÉë=ïÉêÉ=îÉêó=ëáãáä~ê=Ñçê=~ää=Ç~óëK=qÜÉó=ÇáÇ=åçí=Åçåí~áå=~åó=ã~àçê=~åáëçíêçéáÅ=ÑÉ~íìêÉë=
íÜ~í=ïçìäÇ=êÉèìáêÉ=íÜÉ=ìëÉ=çÑ=~åáëçíêçéó=é~ê~ãÉíÉêëK=qÜÉ=çåäó=opq=é~ê~ãÉíÉêë=íÜ~í=ÅçìäÇ=
ÄÉ=çéíáãáòÉÇ=ïÉêÉ=íÉåëáçå=~åÇ=ëãççíÜáåÖK=

qÜÉ=çéíáã~ä=opq=é~ê~ãÉíÉêë=Ñçê=íê~áåáåÖ=Ç~í~=ïÉêÉ=ëÉäÉÅíÉÇ=ìëáåÖ=~=ÅêçëëJî~äáÇ~íáçå=
E`sF=éêçÅÉÇìêÉK=qÜÉ=`s=éêçÅÉÇìêÉ=áë=Ä~ëÉÇ=çå=êÉãçîáåÖ=çåÉ=áåéìí=Ç~í~=éçáåí=~í=~=íáãÉI=
éÉêÑçêãáåÖ= íÜÉ= áåíÉêéçä~íáçå= Ñçê= íÜÉ= äçÅ~íáçå=çÑ= íÜÉ= êÉãçîÉÇ=éçáåí=ìëáåÖ= íÜÉ= êÉã~áåáåÖ=
ë~ãéäÉë=~åÇ=Å~äÅìä~íáåÖ=íÜÉ=êÉëáÇì~ä=ÄÉíïÉÉå=íÜÉ=~Åíì~ä=î~äìÉ=çÑ=íÜÉ=êÉãçîÉÇ=Ç~í~=éçáåí=
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~åÇ=áíë=Éëíáã~íÉK=qÜÉ=éêçÅÉÇìêÉ=áë=êÉéÉ~íÉÇ=ìåíáä=ÉîÉêó=ë~ãéäÉ=Ü~ë=ÄÉÉåI=áå=íìêåI=êÉãçîÉÇK=
qÜáë= Ñçêã=çÑ=`s= áë= ~äëç=âåçïå=~ë= íÜÉ= ÚÚäÉ~îÉJçåÉJçìíÛÛ=ãÉíÜçÇ= EeçÑáÉêâ~= Éí= ~äK= OMMOFK=
qÜÉ=`s=éêçÅÉÇìêÉ=ï~ë=áíÉê~íáîÉäó=éÉêÑçêãÉÇ=Ñçê=~ää=êÉ~ëçå~ÄäÉ=ÅçãÄáå~íáçåë=çÑ=íÜÉ=opq=
é~ê~ãÉíÉêë= ïáíÜ= ëã~ää= áåÅêÉãÉåí~ä= ëíÉéë= EíÉåëáçå= >∈< 200,10ϕ I= ~åÇ= ëãççíÜáåÖ=

>∈< 0.1,2.0w FK=

qÜÉ=`s=éêçÅÉÇìêÉ=áë=ÉëéÉÅá~ääó=ëìáí~ÄäÉ=Ñçê=êÉä~íáîÉäó=ÇÉåëÉ=Ç~í~=ëÉíëI=ëáåÅÉ=êÉãçîáåÖ=
éçáåíë=Ñêçã=~äêÉ~Çó=ìåÇÉêJë~ãéäÉÇ=~êÉ~ë=Å~å=äÉ~Ç=íç=ãáëêÉéêÉëÉåí~íáçå=çÑ=íÜÉ=ëìêÑ~ÅÉ=íç=
ÄÉ= áåíÉêéçä~íÉÇ= EíÜÉ= ëìêÑ~ÅÉ= áë= ëãççíÜÉÇFK= aÉëéáíÉ= íÜÉ= ïáÇÉ= ìëÉ= çÑ= íÜáë= íÉÅÜåáèìÉ= Ñçê==
~ëëÉëëáåÖ= áåíÉêéçä~íáçå= ëÅÜÉãÉëI= çåÉ= ëÜçìäÇ= ÄÉ= ~ï~êÉ= çÑ= áíë= ëÜçêíÅçãáåÖëK= péÉÅáÑáÅ~ääóI=
`s=ïáää=ìëì~ääó=çîÉêÉëíáã~íÉ= íÜÉ= áåíÉêéçä~íáçå=Éêêçê=ÄÉÅ~ìëÉ= íÜÉ=Éëíáã~íÉ= áë=ÄÉáåÖ=ÅçãJ
éìíÉÇ=~í=~=äçÅ~íáçå=ïÜÉêÉ=Ç~í~=~êÉ=ÖÉåìáåÉäó=~î~áä~ÄäÉK=få=~ÇÇáíáçåI=íÜÉ=ÅçãéìíÉÇ=ëìêÑ~ÅÉ=
~åÇ=ÜÉåÅÉ=íÜÉ=ÅêçëëJî~äáÇ~íÉÇ=Éëíáã~íÉ=ã~ó=ÄÉ=~äíÉêÉÇ=Äó=íÜÉ=êÉãçî~ä=çÑ=íÜÉ=éçáåí=ÄÉáåÖ=
ÅêçëëJî~äáÇ~íÉÇK= få= éê~ÅíáÅÉ= íÜÉëÉ= áëëìÉë= ~êÉ= ìå~îçáÇ~ÄäÉ= Äìí=ïáíÜ= áåÅêÉ~ëáåÖ= åìãÄÉê= çÑ=
áåéìí=Ç~í~=éçáåíë=íÜÉó=Ü~îÉ=äÉëë=áãé~Åí=EgÉÑÑêÉó=Éí=~äK=OMMNFK=

qÜÉ=çîÉê~ää=éÉêÑçêã~åÅÉ=çÑ=íÜÉ=áåíÉêéçä~íçê=áë=íÜÉå=Éî~äì~íÉÇ=Äó=ëí~íáëíáÅ~ä=ãÉ~åë=ëìÅÜ=
~ë=íÜÉ=oççí=jÉ~å=çÑ=pèì~êÉÇ=bêêçêI=jÉ~å=^ÄëçäìíÉ=bêêçê=Ej^bF=çê=jÉ~å=bêêçê=EjbFK=
içï=oççí=jÉ~å= pèì~êÉÇ=bêêçê= EojpbF= áåÇáÅ~íÉë= ~å= áåíÉêéçä~íçê= íÜ~í= áë= äáâÉäó= íç= ÖáîÉ=
ãçëí=êÉäá~ÄäÉ=Éëíáã~íÉë= áå=~êÉ~ë=ïáíÜ=åç=Ç~í~K=qÜÉ=ãáåáãìã=ëí~íáëíáÅ~ä=Éêêçêë=Å~äÅìä~íÉÇ=
Äó=`s=Å~å=ÄÉ=ìëÉÇ=íç=ÑáåÇ=íÜÉ=çéíáãìã=áåíÉêéçä~íáçå=é~ê~ãÉíÉêë=Ejáí~ëçî~=Éí=~äK=NVVRFI=
EeçÑáÉêâ~=Éí=~äK=OMMOFK=eçïÉîÉêI=eìíÅÜáåëçå=ENVVUF=Ü~ë=ÑçìåÇ=íÜ~í=`s=ÇçÉë=åçí=~äï~óë=
êÉéêÉëÉåí=~=êÉäá~ÄäÉ=Éëíáã~íÉ=çÑ=íÜÉ=ãçÇÉä=ÉêêçêI=ÉëéÉÅá~ääó=ïÜÉå=~=ëÜçêíJê~åÖÉ=ÅçêêÉä~íáçå=
áå=Ç~í~=áë=éêÉëÉåíK=

lìê=`s=~å~äóëáë=ëÜçïÉÇ=íÜ~í=çéíáã~ä=opq=é~ê~ãÉíÉêë=ÑçìåÇ=Äó=ãáåáãáò~íáçå=çÑ=íÜÉ=
êççí=ãÉ~å=ëèì~êÉ=Éêêçê=EojpbF=çÑ=ÅêçëëJî~äáÇ~íáçå=~êÉ=íÉåëáçå=Z=NM=~åÇ=ëãççíÜáåÖ=Z=MKS=
Ñçê=ãçëí=éêçîáÇÉÇ= íê~áåáåÖ= ÑáäÉëK=lÄîáçìëäóI= íÜÉ= áåíÉêéçä~íÉÇ= ëìêÑ~ÅÉë=ïÉêÉ=îÉêó= ëãççíÜ=
~åÇ= åÉÖäÉÅíÉÇ= äçÅ~ä= ÑäìÅíì~íáçåë= ~åÇ= ~åçã~äáÉë= áå= Ç~í~K= qÜáë= ï~ë= ~äëç= ÅçåÑáêãÉÇ= Äó= ~=
ä~êÖÉ=ojpb=Ñçê=áåíÉêéçä~íáçå=ÇÉîá~íáçåë=~í=áåéìí=éçáåíëK=^ë=çåÉ=çÑ=íÜÉ=Öç~äë=çÑ=íÜáë=pf`=
OMMQ=ÉîÉåí=ï~ë=íç=Ü~åÇäÉ=~åçã~äáÉëI=áí=ï~ë=ÅçåÅäìÇÉÇ=íÜ~í=ë~ãéäáåÖ=ÇÉåëáíó=êÉéêÉëÉåíÉÇ=
Äó=éêçîáÇÉÇ=Ç~í~=ëÉíë=áë=îÉêó=äçï=~åÇ=`s=áå=íÜáë=Å~ëÉ=Å~ååçí=Öì~ê~åíÉÉ=íÜÉ=çéíáã~ä=áåíÉêJ
éçä~íáçå=êÉëìäíK=

qÜÉêÉÑçêÉ= ïÉ= ÇÉÅáÇÉÇ= íç= ìëÉ= ÉãéáêáÅ~äI= ~Ç= ÜçÅ= opq= é~ê~ãÉíÉêë= EíÉåëáçå= Z= QM= ~åÇ=
ëãççíÜ=Z=MKNFI=ïÜáÅÜ=~êÉ=ÇÉÑ~ìäí=î~äìÉë=Ñçê=íÜÉëÉ=é~ê~ãÉíÉêë=Ñçê=do^pp=opq=Åçãã~åÇëK=
qÜÉ=ëÉäÉÅíáçå=çÑ=íÜÉëÉ=é~ê~ãÉíÉêë=ï~ë=Ä~ëÉÇ=çå=îáëì~ä=áåëéÉÅíáçå=çÑ=çÄí~áåÉÇ=êÉëìäíë=ÇìêJ
áåÖ=íÜÉ=íê~áåáåÖ=éÜ~ëÉ=~åÇ=çìê=éêÉîáçìë=ÉñéÉêáÉåÅÉ=ïáíÜ=ëáãáä~ê=Ç~í~K=fí=ï~ë=çÄîáçìë=íÜ~í=
íÜÉëÉ=~Ç=ÜçÅ=é~ê~ãÉíÉêë=ÅçìäÇ=åçí=éêçîáÇÉ= áåíÉêéçä~íáçå=êÉëìäíë=ïáíÜ= íÜÉ= äçïÉëí=çîÉê~ää=
éêÉÇáÅíáçå= ÉêêçêI= Äìí= çìê= áåíÉåíáçå=ï~ë= íç= éêÉëÉêîÉ= ~åçã~äáÉë= ~åÇ= äçÅ~ä= ÑäìÅíì~íáçåë= áå=
Ç~í~=íÜ~í=ëÜçìäÇ=Ü~îÉ=ãçêÉ=áãéçêí~åÅÉ=áå=ÉãÉêÖÉåÅó=ëáíì~íáçåëK=

RESULTS AND DISCUSSION 
aìêáåÖ=íÜÉ=íÉëí=éÜ~ëÉ=íÜÉ=pf`=OMMQ=é~êíáÅáé~åíë=ïÉêÉ=éêçîáÇÉÇ=Äó=O=Ç~í~=ëÉíë=É~ÅÜ=ÅçåJ
í~áåáåÖ=OMM=éçáåíëK=qÜÉ=êçìíáåÉ=Ç~í~=ëÉí=ï~ë=ëáãáä~ê=íç=íÜÉ=íê~áåáåÖ=ëÉíëK=qÜÉ=ÉãÉêÖÉåÅó=
Ç~í~=ëÉí=Åçåí~áåÉÇ=~=ëÜ~êé=ëéáâÉ=áå=Ç~í~=î~äìÉë=Eq~ÄäÉ=NFK=

_~ëÉÇ= çå= çìê= éêÉîáçìë= éêÉãáëÉ= íÜ~í= íÜÉ= ãáåáãáò~íáçå= çÑ= `s= Éêêçê= Å~ååçí= éêçîáÇÉ==
çéíáã~ä=áåíÉêéçä~íáçå=êÉëìäíë=áå=íÜáë=Å~ëÉI=ïÉ=ìëÉÇ=íÜÉ=ÉãéáêáÅ~äI=~ÇJÜçÅ=opq=é~ê~ãÉíÉêë=
ëÉäÉÅíÉÇ=áå=íÜÉ=íê~áåáåÖ=éÜ~ëÉ=Ñçê=ÄçíÜ=Ç~í~=ëÉíëK=
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qÜÉ= ~ÅÅìê~Åó= çÑ= íÜÉ= áåíÉêéçä~íáçå= êÉëìäíë= ï~ë= îÉêáÑáÉÇ= ìëáåÖ= ~å= Éî~äì~íáçå= Ç~í~= ëÉí=
ïÜáÅÜ=ÅçåëáëíÉÇ=çÑ=UMU=çÄëÉêîÉÇ=éçáåíë= Ñçê=ÄçíÜ=êçìíáåÉ=~åÇ=ëáãìä~íÉÇ=ÉãÉêÖÉåÅó=Ç~í~=
ëÉíëK=qÜÉ=ÖÉåÉê~ä=ëí~íáëíáÅë=Ñçê=áåíÉêéçä~íáçå=ïáíÜ=ÉãéáêáÅ~ä=é~ê~ãÉíÉêë=ìëÉÇ=áå=íÜÉ=íÉëí=áë=
ëÜçïÉÇ=áå=q~ÄäÉ=N=~åÇ=cáÖìêÉë=N=~åÇ=PK=qÜÉ=ëí~íáëíáÅë=Ñçê=áåíÉêéçä~íáçå=ïáíÜ=é~ê~ãÉíÉêë=
ÑçìåÇ=ä~íÉê=Äó=~=`s=éêçÅÉÇìêÉ=~êÉ=ëÜçïå=áå=q~ÄäÉ=O=~åÇ=cáÖìêÉ=O=~åÇ=QK=`äÉ~êäóI=íÜÉ=é~J
ê~ãÉíÉêë= ÑçìåÇ= Äó= `s= ëãççíÜÉÇ= çìí= íÜÉ= êÉëìäíáåÖ= ëìêÑ~ÅÉ= åÉÖäÉÅíáåÖ= ã~åó= ëé~íá~ä=
î~êá~íáçåë= áå= Ç~í~K= qÜÉ=ãáåáã~ä= Éëíáã~íÉÇ= î~äìÉë= ~êÉ= ~ÄçîÉ= íÜÉ=ãáåáã~ä= î~äìÉë= çÑ= íÜÉ=
Éî~äì~íáçå=Ç~í~=ëÉí=~åÇ=ã~ñáã~ä=î~äìÉë=~êÉ=ïÉääJÄÉäçï=íÜÉ=ã~ñáã~ä=î~äìÉë=çÑ=íÜÉ=Éî~äì~J
íáçå=Ç~í~=ëÉíK=qÜÉ=ëãççíÜÉÇ=áåíÉêéçä~íáçå=áë=~äëç=çÄîáçìë=Ñêçã=ëí~åÇ~êÇ=ÇÉîá~íáçåë=ïÜáÅÜ=
~êÉ=îÉêó=ÉëéÉÅá~ääó=äçï=Ñçê=íÜÉ=ÉãÉêÖÉåÅó=Ç~í~=ëÉíK=få=íÜáë=êÉëéÉÅíI=íÜÉ=ÉãéáêáÅ~äI=~Ç=ÜçÅ=
é~ê~ãÉíÉêë=ìëÉÇ=Ñçê=íÜÉ=íÉëí=éêçÇìÅÉÇ=ÄÉííÉê=êÉëìäíë=Ñçê=ÄçíÜ=íÉëí=Ç~í~=ëÉíëK=qÜÉ=åÉÖ~íáîÉ=
ãáåáã~ä=î~äìÉ=çÑ=Éëíáã~íÉÇ=î~äìÉë=Ñçê=íÜÉ=ÉãÉêÖÉåÅó=Ç~í~=ëÉí= áë=Å~ìëÉÇ=Äó=áåíÉêéçä~íáçå=
ìåÇÉêëÜççíK= få=éê~ÅíáÅ~ä= ~ééäáÅ~íáçåëI= íÜÉ=åÉÖ~íáîÉ= î~äìÉë= Å~å=ÄÉ= êÉéä~ÅÉÇ=Äó= òÉêçëI= ÄÉJ
Å~ìëÉ=íÜÉ=åÉÖ~íáîÉ=ê~Çáç~Åíáîáíó=áë=åçí=ãÉ~åáåÖÑìäK=fí=ëÜçìäÇ=ÄÉ=åçíÉÇ=íÜ~í=íÜÉëÉ=åÉÖ~íáîÉ=
î~äìÉë=EìåÇÉêëÜççíëF=~äëç=áåÑäìÉåÅÉÇ=íÜÉ=çîÉê~ää=ëí~íáëíáÅ~ä=Éêêçêë=çÑ=áåíÉêéçä~íáçåK=

N = 808 min. max. mean median std. dev. 
Observed (routine data set) 57.00 180.00 98.02 98.80 20.01 
Estimates (routine data set) 56.96 142.84 96.91 98.58 17.58 
Observed (emergency data set) 57.00 1528.20 105.42 98.95 83.65 
Estimates (emergency data set) -144.06 1255.06 105.24 97.98 95.15 

Table 1 
Comparison of the measured and estimated values using empirical RST  
parameters (nSv/h) 

N = 808 min. max. mean median std. dev. 
Observed (routine data set) 57.00 180.00 98.02 98.80 20.01 
Estimates (routine data set) 68.34 124.53 96.75 99.15 14.45 
Observed (emergency data set) 57.00 1528.20 105.42 98.95 83.65 
Estimates (emergency data set) 66.83 257.09 109.71 99.78 39.70 

Table 2 
Comparison of the measured and estimated values using parameters found 
by cross-validation (nSv/h) 

qÜÉ= áåíÉêéçä~íáçå=~ÅÅìê~Åó=ï~ë=~å~äóòÉÇ=ìëáåÖ= íÜÉ=ãÉ~å=~ÄëçäìíÉ= Éêêçê= Ej^bFI= íÜÉ=
ãÉ~å=Éêêçê=EjbFI=~åÇ=íÜÉ=êççí=ãÉ~å=ëèì~êÉÇ=Éêêçê=EojpbF=çÑ=íÜÉ=éêÉÇáÅíáçåë=~í=íÜÉ=UMU=
Éî~äì~íáçå=äçÅ~íáçåëK=qÜÉëÉ=Éêêçê=ÅÜ~ê~ÅíÉêáëíáÅë=~êÉ=ÇÉÑáåÉÇ=~ë=ÑçääçïëW=

 ∑
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n
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1
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 ∑
=

−=
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1
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ïÜÉêÉ= *
ia =áë=íÜÉ=Éëíáã~íÉÇ=î~äìÉ=~í=äçÅ~íáçå=á=~åÇ= ia =áë=íÜÉ=íêìÉ=î~äìÉK=qÜÉ=mÉ~êëçåÛë=ÅçêJ

êÉä~íáçå=ÅçÉÑÑáÅáÉåí=ê=Ñçê=Éëíáã~íÉÇ=~åÇ=çÄëÉêîÉÇ=î~äìÉë=ï~ë=~äëç=ÅçãéìíÉÇK=
qÜÉ=Åçãé~êáëçå=çÑ=áåíÉêéçä~íáçå=Éêêçêë=ÉñéêÉëëÉÇ=Äó=ëí~íáëíáÅ~ä=ÅÜ~ê~ÅíÉêáëíáÅë=ESF=J=EUF=

ëÜçïÉÇ=íÜ~í=é~ê~ãÉíÉêë= ÑçìåÇ=Äó=`s=éêçîáÇÉÇ=ÄÉííÉê=çîÉê~ää= êÉëìäíë= íÜ~å=ÉãéáêáÅ~ä=é~J
ê~ãÉíÉêë=Eq~ÄäÉ=Q=~åÇ=RFI=ÉñÅÉéí=Ñçê=jbK=qÜáë=ÅäÉ~êäó=Åçåíê~ÇáÅíë=ïáíÜ=íÜÉ=êÉëìäíë=áå=q~ÄäÉ=
N=~åÇ=OI=ïÜÉêÉ=ÉãéáêáÅ~ä=é~ê~ãÉíÉêë=éÉêÑçêãÉÇ=ÄÉííÉêK=qÜÉêÉÑçêÉ=ïÉ=ÇÉÅáÇÉÇ=íç=îÉêáÑó=íÜÉ=
çéíáã~ä=é~ê~ãÉíÉêë=ìëáåÖ=íÜÉ=Éî~äì~íáçå=Ç~í~=ëÉí=êÉäÉ~ëÉÇ=~ÑíÉê=íÜÉ=íÉëí=éÜ~ëÉK=tÉ=áíÉê~J
íáîÉäó= ÅçãéìíÉÇ= Éëíáã~íÉë= Ñçê= UMU= Éî~äì~íáçå= äçÅ~íáçåë= ìëáåÖ= íÜÉ= opq= áåíÉêéçä~íáçå= çÑ=
ÄçíÜ=íÉëí=Ç~í~=ëÉíë=ïáíÜ=é~ê~ãÉíÉêë=ïáíÜáå=~=êÉ~ëçå~ÄäÉ=ê~åÖÉ=EíÉåëáçå= >∈< 200,10ϕ I=

~åÇ=ëãççíÜáåÖ= >∈< 0.1,2.0w F=áå=çêÇÉê=íç=ÑáåÇ=~=ÅçãÄáå~íáçå=ïáíÜ=ãáåáãáòÉÇ=áåíÉêéçJ

ä~íáçå= Éêêçêë= EêÉéêÉëÉåíÉÇ= Äó= ojpb= ~åÇ=j^bFK= qÜÉ= çéíáã~ä= é~ê~ãÉíÉê= ÅçãÄáå~íáçåë=
ãáåáãáòáåÖ=íÜÉ= áåíÉêéçä~íáçå=Éêêçê=ïÉêÉ=íÉåëáçå=Z=OMMI=ëãççíÜáåÖ=Z=NKO=Ñçê=íÜÉ=êçìíáåÉ=
Ç~í~=ëÉí=~åÇ=íÉåëáçå=Z=NRMI=ëãççíÜáåÖ=Z=NKO=Ñçê=íÜÉ=ÉãÉêÖÉåÅó=Ç~í~=ëÉíK=qÜÉëÉ=é~ê~ãÉíÉêë=
~êÉ=ÇáÑÑÉêÉåí=íÜ~å=íÜÉ=é~ê~ãÉíÉêë=ÑçìåÇ=Äó=`s=EíÉåëáçå=Z=NMI=ëãççíÜáåÖ=Z=MKS=~åÇ=íÉåJ
ëáçå= Z= NMI= ëãççíÜáåÖ= Z= NKSI= êÉëéÉÅíáîÉäóF= ~åÇ= ÉãéáêáÅ~ä= é~ê~ãÉíÉêë= ìëÉÇ= áå= íÜÉ= íÉëí=
EíÉåëáçå=Z=QMI=ëãççíÜáåÖ=Z=MKNFK=qÜÉ=Åçãé~êáëçå=çÑ=áåíÉêéçä~íáçå=Éêêçê=ëí~íáëíáÅë=áå=q~ÄäÉ=
R= ~åÇ=S= ëÜçïÉÇ= íÜ~í=`s=ÇáÇ=åçí= ÑáåÇ= íÜÉ=çéíáã~ä=é~ê~ãÉíÉêë=ïáíÜ=ãáåáã~ä=éêÉÇáÅíáçå=
Éêêçêë=Ñçê=ÄçíÜ=Ç~í~=ëÉíëK=

qÜÉ= ÖÉåÉê~ä= ëí~íáëíáÅë= Ñçê= íÜÉ= êÉëìäíë= çÄí~áåÉÇ= ìëáåÖ= íÜÉëÉ= îÉêáÑáÉÇ= é~ê~ãÉíÉêë= ~êÉ=
ëÜçïå=áå=q~ÄäÉ=PK=kçíÉI=íÜ~í=íÜÉëÉ=?çéíáã~ä?=êÉëìäíë=ïÉêÉ=çÄí~áåÉÇ=îá~=ãáåáãáò~íáçå=çÑ=
íÜÉ=çîÉê~ää=éêÉÇáÅíáçå=Éêêçê=ÇÉÑáåÉÇ=Äó=ojpb=~åÇ=j^bI=~åÇ=ïÉêÉ=åçí= ÑçÅìëÉÇ=çå=éêÉJ
ëÉêîáåÖ= íÜÉ=~åçã~äáÉë= áå= áåéìí=Ç~í~K=qÜÉêÉÑçêÉ= íÜÉ=ÖÉåÉê~ä= ëí~íáëíáÅë= áå=q~ÄäÉ=P=~êÉ=çåäó=
ëäáÖÜíäó=ÄÉííÉê=íÜ~å=íÜÉ=ëí~íáëíáÅë=Ñçê=áåíÉêéçä~íáçå=ïáíÜ=é~ê~ãÉíÉêë=ÑçìåÇ=Äó=`s=Eq~ÄäÉ=OF=
~åÇ= ëíáää= ïçêëÉ= íÜ~å= íÜÉ= êÉëìäíë= çÄí~áåÉÇ= Äó= áåíÉêéçä~íáçå= ïáíÜ= ÉãéáêáÅ~ä= é~ê~ãÉíÉêë==
Eq~ÄäÉ=NFK= fí=ëÜçìäÇ=ÄÉ=åçíÉÇ=~Ö~áå=íÜ~í= íÜÉ=îÉêáÑáÉÇ=é~ê~ãÉíÉêë=ïÉêÉ=çÄí~áåÉÇ=~ÑíÉê= íÜÉ=
íÉëí=éÜ~ëÉ=~åÇ=íÜÉëÉ=áåíÉêéçä~íáçå=êÉëìäíë=~êÉ=åçí=é~êí=çÑ=íÜÉ=ÅçãéÉíáíáçåK=

N = 808 min. max. mean median std. dev. 
Observed (routine data set) 57.00 180.00 98.02 98.80 20.01 
Estimates (routine data set) 68.23 131.63 96.72 99.30 14.33 
Observed (emergency data set) 57.00 1528.20 105.42 98.95 83.65 
Estimates (emergency data set) 67.49 681.90 105.82 100.50 56.88 

Table 3 
Comparison of the measured and estimated values using parameters found 
by verification (nSv/h) 

Data sets MAE ME Pearson’s r RMSE 
Routine data set 10.28 -1.11 0.73 14.00 
Emergency data set 28.35 0.18 0.38 100.13 

Table 4 
Comparison of the errors for interpolation with empirical parameters 
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Data sets MAE ME Pearson’s r RMSE 
Routine data set 9.38 -1.27 0.78 12.68 
Emergency data set 26.52 4.29 0.38 77.98 

Table 5 
Comparison of the errors for interpolation with parameters found by CV 

Data sets MAE ME Pearson’s r RMSE 
Routine data set 9.10 -1.30 0.79 12.51 
Emergency data set 18.62 0.41 0.50 73.68 

Table 6 
Comparison of the errors for interpolation with parameters found by  
verification 

qÜáë=îÉêáÑáÅ~íáçå=~å~äóëáë=Ü~ë=ëÜçïå=íÜ~í=íÜÉ=opq=ãÉíÜçÇ=Å~ååçí=ÄÉ=é~ê~ãÉíêáòÉÇ=Äó=
`s= Ñçê= äçïJÇÉåëáíó= Ç~í~= áÑ= çåÉ= çÑ= íÜÉ= áåíÉêéçä~íáçå= Öç~äë= áë= íç= ÇÉíÉÅí= ~åçã~äáÉë= ~åÇ==
ÑäìÅíì~íáçåë= áå= Ç~í~K=^äëçI= áí= Ü~ë= ÄÉÉå= ëÜçïå= íÜ~í= íÜÉ=opq=ãÉíÜçÇ=ïáíÜ= ÉãéáêáÅ~ä= é~J
ê~ãÉíÉêë= EíÉåëáçåZQM= ~åÇ= ëãççíÜáåÖZMKNF= éêçÇìÅÉÇ= áåíÉêéçä~íáçå= êÉëìäíë= íÜ~í= ~êÉ=ãçêÉ=
~ééêçéêá~íÉ=Ñçê=ÇÉíÉÅíáçå=çÑ=~åçã~äáÉë=~åÇ=çìíäáÉêëK=

qÜÉ= ëé~íá~ä= ÇáëíêáÄìíáçå= çÑ= áåíÉêéçä~íÉÇ= î~äìÉë= Å~å= ÄÉ= ëÉÉå= çå= Oa= ~åÇ= Pa= ã~éë==
EcáÖìêÉë=NJRFK=qÜÉ=Oa=ã~éë=~êÉ=ëÜçïå=ïáíÜ=ÖêÉóëÅ~äÉ=áåíÉêî~äë=çÑ=NM=åpîLÜ=ëÉé~ê~íÉÇ=Äó=
ïÜáíÉ= áëçäáåÉëK=qÜÉ= Åêçëë= ëóãÄçäë=éçáåí= íç= íÜÉ= äçÅ~íáçåë=çÑ= íÜÉ= Éëíáã~íÉÇ=î~äìÉëX= Éãéíó=
ëèì~êÉë=ïÉêÉ=ìëÉÇ=íç=áåÇáÅ~íÉ=íÜÉ=äçÅ~íáçåë=çÑ=íÜÉ=áåéìí=î~äìÉëK=

aÉëéáíÉ=íÜÉ=Ñ~Åí=íÜ~í=ÉîÉå=îÉêáÑáÉÇ=é~ê~ãÉíÉêë=Å~ååçí=ÄÉ=ÅçåëáÇÉêÉÇ=~ë=íÜÉ=íêìÉ=áã~ÖÉ=
çÑ= íÜÉ= ëé~íá~ä= ê~Çáç~Åíáîáíó= ÇáëíêáÄìíáçåI= íÜÉ=opq= áåíÉêéçä~íáçå=ïáíÜ= îÉêáÑáÉÇ= é~ê~ãÉíÉêë=
ëÜçïë=íÜÉ=ÄÉëí=êÉëìäí=áå=íÉêãë=çÑ=ãáåáãáòÉÇ=çîÉê~ää=éêÉÇáÅíáçå=Éêêçê=íÜ~í=Å~å=ÄÉ=çÄí~áåÉÇ=
Äó=opq=~åÇ= íÉëí=Ç~í~= ëÉíëK=qÜÉ= Åçãé~êáëçå=çÑ=cáÖìêÉë=NJO= Ñçê= íÜÉ= êçìíáåÉ=Ç~í~= ëÉí= ~åÇ=
cáÖìêÉë= PJQ= Ñçê= íÜÉ= ÉãÉêÖÉåÅó=Ç~í~= ëÉí= ÅäÉ~êäó= ëÜçïë= íÜ~í= é~ê~ãÉíÉêë= ëìÖÖÉëíÉÇ=Äó=`s=
éêçÇìÅÉÇ= îÉêó= ëãççíÜÉÇ= êÉëìäíë= åÉÖäÉÅíáåÖ= äçÅ~ä= ÑäìÅíì~íáçåë= áå= Ç~í~K= qÜÉ= ÉãéáêáÅ~ä==
é~ê~ãÉíÉêë=ïáíÜ=äçïÉê=íÉåëáçå=EQMF=~ääçïÉÇ=~=ÜáÖÜÉê=ëé~íá~ä=áåÑäìÉåÅÉ=çÑ=ëáåÖäÉ=éçáåíë=~åÇ=
íÜÉêÉÑçêÉ=íÜÉ=ëé~íá~ä=ÅÜ~åÖÉë=áå=Éëíáã~íÉÇ=ê~Çáç~Åíáîáíó=~êÉ=ãçêÉ=Öê~Çì~íÉ=íÜ~å=áå=ëìêÑ~ÅÉë=
éêçÇìÅÉÇ= Äó= opq=ïáíÜ= îÉêáÑáÉÇ= é~ê~ãÉíÉêëK= bîÉå=ãçêÉ= ëíêáâáåÖ= ~êÉ= Pa=ã~éë= ëÜçïáåÖ=
áåíÉêéçä~íÉÇ=ëìêÑ~ÅÉë=ìëáåÖ=íÜÉëÉ=P=ÇáÑÑÉêÉåí=ëÉíë=çÑ=é~ê~ãÉíÉêë=áå=cáÖìêÉ=R~JÅK=^ë=ïÉ=ãÉåJ
íáçåÉÇ= ~ÄçîÉI= íÜÉ= opq= áåíÉêéçä~íáçå= ïáíÜ= ÉãéáêáÅ~ä= é~ê~ãÉíÉêë= Ñçê= íÜÉ= ëÉÅçåÇ= Ç~í~ëÉí=
éêçÇìÅÉÇ= åÉÖ~íáîÉ= ê~Çáç~Åíáîáíó= Éëíáã~íÉë= íÜ~í= ~êÉ= îáëáÄäÉ= áå= cáÖìêÉ= RÄ= ~ë= ìåÇÉêëÜççíë=
~êçìåÇ=íÜÉ=äçÅ~ä=ëéáâÉ=áå=Ç~í~=î~äìÉëK=qÜÉ=ÉãéáêáÅ~ä=é~ê~ãÉíÉêë=ïÉêÉ=ÅÜçëÉå=ìëáåÖ=íê~áåJ
áåÖ=Ç~í~ëÉíë=íÜ~í=~êÉ=ëáãáä~ê=íç=íÜÉ=êçìíáåÉ=íÉëí=Ç~í~=ëÉíK=qÜÉ=ìåÇÉêëÜççíë=áå=íÜÉ=ÉãÉêÖÉåÅó=
íÉëí= Ç~í~ëÉí= Å~å= ÄÉ= ãáåáãáòÉÇ= Äó= ~= ÜáÖÜÉê= íÉåëáçå= íÜ~í= êÉÇìÅÉë= íÜÉ= áåÑäìÉåÅÉ= çÑ= áåéìí=
éçáåíë=~åÇ=íÜÉ=êÉëìäíáåÖ=ëìêÑ~ÅÉ=ÄÉÜ~îÉë=äáâÉ=~=ãÉÄê~åÉ=EcáÖìêÉ=RÅFK=
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Figure 1 

Interpolation of radioactivity with empirical parameters (left) and verified  
parameters (right) for the routine data set (nSv/h) 

 
Figure 2 

Interpolation of radioactivity with parameters found by cross-validation (left) 
and verified parameters (right) for the routine data set (nSv/h) 
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Figure 3 

Interpolation of radioactivity with empirical parameters (left) and verified  
parameters (right) for the emergency data set (nSv/h) 

 
Figure 4 

Interpolation of radioactivity with parameters found by cross-validation (left) 
and verified parameters (right) for the emergency data set (nSv/h) 
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Figure 5 

3D map showing interpolated surfaces using parameters found by a) a CV 
procedure, b) empirical estimation, c) verification for the routine (left) and 
emergency (right) data set 

qÜÉ=~ééäáÅ~íáçå=çÑ=`s=íç=íÜÉ=çéíáãáò~íáçå=çÑ=opq=é~ê~ãÉíÉêë=Ñçê=ê~Çáç~Åíáîáíó=ãçÇÉäJ
áåÖ= ëÜçïÉÇ= íÜÉ= äáãáíë= çÑ= íÜáë= çéíáãáò~íáçå= íÉÅÜåáèìÉ= áå= ~êÉ~ë=ïÜÉêÉ= áåéìí=Ç~í~= ~êÉ= åçí=
ëìÑÑáÅáÉåíäó= ë~ãéäÉÇK=^åçã~äáÉë= ~åÇ= äçÅ~ä= ÑäìÅíì~íáçå= êÉèìáêÉ= ~= êÉéêÉëÉåí~íáîÉ= ë~ãéäáåÖ=
ÉëéÉÅá~ääó=áå=~ìíçã~íáÅ=ã~ééáåÖ=~ééäáÅ~íáçåëK=^äëçI=áí=Ü~ë=ÄÉÉå=ëÜçïå=íÜ~í=íÜÉ=opq=é~J
ê~ãÉíÉêë=~êÉ=ÑäÉñáÄäÉ=ÉåçìÖÜ=íç=éêçÇìÅÉ=áåíÉêéçä~íáçå=êÉëìäíë=íÜ~í=êÉÑäÉÅíë=íÜÉ=ÄÉÜ~îáçê=çÑ=
íÜÉ=ãçÇÉäÉÇ=éÜÉåçãÉåçå=ÉîÉå=Ñçê= äÉëë=ÇÉåëÉ=Ç~í~=ëÉíëK=eçïÉîÉêI= íÜÉ=èìÉëíáçå=çÑ=~ìíçJ
ã~íáÅ=é~ê~ãÉíêáò~íáçå=áë=ëíáää=çéÉå=~åÇ=ÇÉéÉåÇë=ÜÉ~îáäó=çå=~î~áä~ÄäÉ=Ç~í~=~åÇ=íÜÉ=éìêéçëÉ=
çÑ= ëé~íá~ä= áåíÉêéçä~íáçåK= qÜáë= ëíìÇó= ~äëç= ëÜçïÉÇ= íÜ~í= íÜÉ= ãáåáãáò~íáçå= çÑ= íÜÉ= çîÉê~ää==
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áåíÉêéçä~íáçå=Éêêçê=Å~å=ÄÉ= áå=Åçåíê~ÇáÅíáçå=íç=íÜÉ=ÇÉíÉÅíáçå=çÑ=~åçã~äáÉë=~åÇ= äçÅ~ä= ÑäìÅJ
íì~íáçåëK=

qÜÉ=ìëÉ=çÑ=opq=áå=~ìíçã~íáÅ=ã~ééáåÖ=~åÇ=ÇÉÅáëáçå=ëìééçêí=ëóëíÉãë=~êÉ=èìáíÉ=ëíêáÖÜJ
Ñçêï~êÇI=~ë=íÜÉ=ãÉíÜçÇ=áë=ÇÉíÉêãáåáëíáÅI=ÅçåíêçäÉÇ=Äó=~=ëÉí=çÑ=é~ê~ãÉíÉêë=íÜ~í=Å~å=ÄÉ=ëÉí=
ã~åì~ääó=çê=Äó=çéíáãáò~íáçå= íÉÅÜåáèìÉK=qÜìë= íÜÉ=ìëÉê=Å~å=ìëÉ=çéíáãáòÉÇ=çê=ÇÉÑ~ìäí=é~J
ê~ãÉíÉêë= ïáíÜçìí= áåJÇÉéíÜ= âåçïäÉÇÖÉ= çÑ= íÜÉ= ãÉíÜçÇK= lå= íÜÉ= çíÜÉê= Ü~åÇI= íÜÉ= opq=
é~ê~ãÉíÉêë= ~êÉ= ÑäÉñáÄäÉ= ÉåçìÖÜ= íç= Åçåíêçä= íÜÉ= áåíÉêéçä~íáçå= ÄÉÜ~îáçê= ~ÅÅçêÇáåÖ= íç= íÜÉ=
ÅÜ~ê~ÅíÉê=çÑ=íÜÉ=ãçÇÉäÉÇ=éÜÉåçãÉåçåK=qÜáë=ëíìÇó=ëÜçïÉÇ=~=ÖêÉ~í=ÑäÉñáÄáäáíó=~åÇ=êçÄìëíJ
åÉëë=çÑ=íÜáë=ãÉíÜçÇK=

qÜÉ= ~îÉê~ÖÉ= Åçãéìí~íáçå~ä= íáãÉ= Ñçê=ÄçíÜ= íÉëí= Ç~í~= ëÉíë=ï~ë= ~Äçìí=QM= ëÉÅçåÇë=çå=~=
ëí~åÇ~êÇ=éÉêëçå~ä=ÅçãéìíÉê=ïáíÜ=OKST=deò=`mr=~åÇ=iáåìñ=çéÉê~íáåÖ=ëóëíÉãK=^å=çéÉå=
ëçìêÅÉ=ÉåîáêçåãÉåí=çÑ=iáåìñ=~åÇ=do^pp=dfp=Éå~ÄäÉ=ãçÇáÑáÅ~íáçå=~åÇ=áåÅçêéçê~íáçå=çÑ=
íÜÉ=ëçìêÅÉ=ÅçÇÉ=áåíç=ïáÇÉê=ëóëíÉãë=ÑçÅìëÉÇI=Ñçê=Éñ~ãéäÉI=çå=ãçåáíçêáåÖI=~ìíçã~íáÅ=ã~éJ
éáåÖ=~åÇ=ÇÉÅáëáçå=ëìééçêíK=

CONCLUSIONS 
få=íÜáë=é~éÉê=ïÉ=éêÉëÉåíÉÇ=oÉÖìä~êáòÉÇ=péäáåÉ=ïáíÜ=qÉåëáçå=~åÇ=áíë=~ééäáÅ~íáçå=íç=ê~ÇáçJ
~Åíáîáíó= ãçÇÉäáåÖ= ïáíÜáå= pf`OMMQ= EëÉÉ= aìÄçáë= ~åÇ= d~äã~êáåá= OMMRFK= qÜÉ= êÉëìäíë=
èìÉëíáçåÉÇ=íÜÉ=êÉäá~Äáäáíó=çÑ=`s=~ë=~å=çéíáãáò~íáçå=íÉÅÜåáèìÉ=áå=Å~ëÉ=çÑ=éççêäó=ë~ãéäÉÇ=
éÜÉåçãÉå~K=qÜÉ=opq=ãÉíÜçÇ=~ééäáÉÇ=íç=íÜÉ=éêçîáÇÉÇ=Ç~í~=ëÉíë=~åÇ=é~ê~ãÉíêáòÉÇ=Äó=`s=
éêçÇìÅÉÇ= îÉêó= ëãççíÜÉÇ= áåíÉêéçä~íáçå= êÉëìäíë= íÜ~í= ïÉêÉ= åçí= ~ééêçéêá~íÉ= Ñçê= ÇÉíÉÅíáåÖ=
ê~Çáç~Åíáîáíó=~åçã~äáÉë=~åÇ=ÉãÉêÖÉåÅó=éìêéçëÉëK=lå=íÜÉ=çíÜÉê=Ü~åÇI= íÜÉ= ÑäÉñáÄáäáíó=~åÇ=
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