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The Spatial Interpolation Comparison (SIC) 2004 exercise was organised during the 
summer 2004 to assess the current know-how in the field of “automatic mapping”. 
The underlying idea was to explore the way algorithms designed for spatial interpola-
tion can automatically generate maps on the basis of information collected regularly 
by monitoring networks. Participants to this exercise were invited to use some prior 
information to design their algorithms and to test them by applying the software code 
to two given datasets. Estimation errors were used to assess the relative perform-
ances of the algorithms proposed. Participants were not only invited to minimize 
estimation errors but also to design the algorithms so as to render them suitable for 
decision-support systems used in emergency situations. The data used in this exer-
cise were daily mean values of gamma dose rates measured in Germany. This paper 
presents the exercise and the data used more in detail. 

1. INTRODUCTION 
1.1 SPATIAL INTERPOLATION COMPARISON EXERCISES 
qÜÉ=pé~íá~ä=fåíÉêéçä~íáçå=`çãé~êáëçå=OMMQ=Epf`OMMQF=ÉñÉêÅáëÉ=Ñçääçïë=íÜ~í=çêÖ~åáòÉÇ=áå=
NVVT=Epf`VTX=éìÄäáëÜÉÇ=áå=b`I=OMMPFI=ïÜáÅÜ=ï~ë=áåëéáêÉÇ=Äó=~=ïçêâ=çÑ=båÖäìåÇ=ENVVMFK=
qÜÉ=Åçããçå=ÇÉåçãáå~íçê=çÑ=íÜÉëÉ=ÉñÉêÅáëÉë=áë=íç=éêçîáÇÉ=é~êíáÅáé~åíë=ïáíÜ=~=ëìÄëÉí=çÑ=å=
ãÉ~ëìêÉãÉåíë=í~âÉå=Ñêçã=k=çÄëÉêî~íáçåë=çÑ=~=î~êá~ÄäÉ=u=~åÇ=íç=~ëâ=íÜÉã=íç=Éëíáã~íÉ=íÜÉ=
î~äìÉë=~ëëìãÉÇ=Äó=íÜÉ=î~êá~ÄäÉ=~í=kJå=äçÅ~íáçåëK=qÜáë=ÅçåÅÉéí=áë=ëìãã~êáòÉÇ=áå=cáÖìêÉ=NK=
qÜÉ=êÉ~ä=î~äìÉë=çÄëÉêîÉÇ=~í=íÜÉëÉ=kJå=ë~ãéäáåÖ=éä~ÅÉë=~êÉ=êÉîÉ~äÉÇ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=ÉñÉêJ
ÅáëÉ=áå=çêÇÉê=íç=~ëëÉëë=íÜÉ=êÉä~íáîÉ=éÉêÑçêã~åÅÉë=çÑ=íÜÉ=éêçéçëÉÇ=~äÖçêáíÜãëK=

_ÉÅ~ìëÉ=båÖäìåÇÛë=ÉñÉêÅáëÉ=áå=NVVM=ï~ë=äáãáíÉÇ=íç=ÖÉçëí~íáëíáÅ~ä=íÉÅÜåáèìÉëI=áí=ï~ë=ÑÉäí=
íÜ~í=~=åÉï=çåÉ=áåîçäîáåÖ=~åó=íóéÉ=çÑ=ëé~íá~ä=áåíÉêéçä~íáçå=ÑìåÅíáçå=ïçìäÇ=Ü~îÉ=ÖÉåÉê~íÉÇ=
ãçêÉ=~ééäáÅ~ÄäÉ=êÉëìäíëK=pf`VT=ï~ë= íÜÉêÉÑçêÉ= ëÉí=ìéX= áíë=çìíÅçãÉ=ÅçåÑáêãÉÇ=EëÉÉ= Ñçê=ÉñJ
~ãéäÉ=_ìÅÜÉê=~åÇ=sčâçîëâáI=NVVRX=b`=OMMPF= íÜÉ= ä~êÖÉ= áãé~Åí=çÑ=Üìã~å= Ñ~Åíçêë= áå= íÜÉ=
ÇÉÅáëáçå=éêçÅÉëë=íÜ~í=äÉ~Çë=íç=íÜÉ=ÅÜçáÅÉ=çÑ=~å=áåíÉêéçä~íáçå=ÑìåÅíáçå=~åÇ=íç=áíë=~ëëçÅá~íÉÇ=
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é~ê~ãÉíÉêëK=^ë=~=êÉëìäíI=ÉîÉå=áÑ=~ää=íÜÉ=é~êíáÅáé~åíë=Ñ~ÅÉÇ=íÜÉ=ë~ãÉ=éêçÄäÉã=íç=ÄÉ=ëçäîÉÇI=
åç=íïç=ã~éë=ïÉêÉ= áÇÉåíáÅ~ä=~ãçåÖ=íÜÉ=PS=êÉëìäíë=ëìÄãáííÉÇ=EaìÄçáë=~åÇ=pÜáÄäáI=OMMPFK=
qÜÉ= ÇáÑÑáÅìäíó= áå= áåíÉêéçä~íáåÖ= ëé~íá~ä= Ç~í~= áë= ÑìêíÜÉê= ~ÖÖê~î~íÉÇ=ïÜÉå= äáííäÉ= ÑêÉÉÇçã= áë=
ÖáîÉå=áå=ÉñéäçêáåÖ=íÜÉ=Ç~í~=éêáçê=íç=ÇÉÅáÇáåÖ=ïÜ~í=~äÖçêáíÜã=íç=ÅÜççëÉ=~åÇ=ïÜ~í=î~äìÉë=
íç=~ííêáÄìíÉ=íç=íÜÉ=é~ê~ãÉíÉêë=áåîçäîÉÇK=qÜáë=áë=ÅäÉ~êäó=íÜÉ=Å~ëÉ=ïáíÜ=ëóëíÉãë=íÜ~í=ÖÉåÉê~íÉ=
ã~éë=~ìíçã~íáÅ~ääó=~åÇ=ïáää=ÄÉ=íÜÉ=íçéáÅ=ÅçîÉêÉÇ=Äó=íÜáë=ëé~íá~ä=áåíÉêéçä~íáçå=ÉñÉêÅáëÉK=

 
Figure 1 

Description of the Spatial Interpolation Comparison (SIC) concept: partici-
pants are invited to minimize errors when using n observations (left, circles) 
to estimate values located at N locations (right, crosses). The left map shows 
the sampling locations of 200 training data and the right map shows 1008 
point locations for which estimated values were requested 

1.2 AUTOMATION OF THE SPATIAL INTERPOLATION STEP 
dÉçÖê~éÜáÅ= fåÑçêã~íáçå= póëíÉãë= EdfpF= ~êÉ= ÑêÉèìÉåíäó= äáåâÉÇ= íç= ~ìíçã~íÉÇ= ãçåáíçêáåÖ=
åÉíïçêâë=íÜ~í=ÅçääÉÅí=ãÉ~ëìêÉãÉåíë=çÑ=î~êáçìë=ÉåîáêçåãÉåí~ä=î~êá~ÄäÉë=áå=êÉ~ä=íáãÉK=cçê=
Éñ~ãéäÉI= çòçåÉI= ê~Çáç~ÅíáîáíóI= ëÉáëãáÅ= ~ÅíáîáíóI= ãÉíÉçêçäçÖáÅ~ä= Ç~í~= ~êÉ= ~= ÑÉï= çÑ= íÜÉëÉ=
î~êá~ÄäÉë=íÜ~í=åÉÉÇ=íç=ÄÉ=áåíÉêéêÉíÉÇ=~ìíçã~íáÅ~ääó=~åÇ=ëìãã~êáòÉÇ=íÜêçìÖÜ=ã~éëK=lÄîáJ
çìëäóI= áí= áë= áåÑÉ~ëáÄäÉ= íç= Ü~îÉ= ÉñéÉêíë= éêÉé~êÉ= åÉï=ã~éë= ÉîÉêó= NM=ãáåìíÉëI= ë~óI= ëç= çåÉ=
åÉÉÇë=íç=~ìíçã~íÉ=íÜÉ=áåíÉêéçä~íáçå=éêçÅÉëëK=fí=áë=íÜÉ=éìêéçëÉ=çÑ=pf`OMMQ=íç=ÉñéäçêÉ=íÜÉ=
~ééêç~ÅÜ=í~âÉå=Äó=ÉñéÉêíë=áå=ÇÉëáÖåáåÖ=ëìÅÜ=~ìíçã~íáÅ=ã~ééáåÖ=ëóëíÉãëK=

qÜáë=åÉÉÇ=Ñçê= ÑìêíÜÉê=êÉëÉ~êÅÜ= áå=íÜÉ=ÑáÉäÇ=çÑ=dfp=~ìíçã~íáçå= áë=é~êíáÅìä~êäó= àìëíáÑáÉÇ=
ëáåÅÉ=ã~åó=~ìíçã~íáÅ=åÉíïçêâë=Çç= êÉÖìä~êäó= êÉéçêí=çÄëÉêî~íáçåë= íÜ~í=~êÉ=ÅêáíáÅ~ä= íç= íÜÉ=
Üìã~å=ÉåîáêçåãÉåíK= få=éê~ÅíáÅ~ä=íÉêãëI= áå=íÜÉ=Å~ëÉ=çÑ=ÉãÉêÖÉåÅáÉë=çåÉ=ïçìäÇ=ÉñéÉÅí=íç=
Ü~îÉ=ã~ééáåÖ=ëóëíÉãë=íÜ~í=ÖÉåÉê~íÉ=êÉ~ëçå~ÄäÉ=êÉëìäíëI=íÜ~í=~êÉ=Åçãéìí~íáçå~ääó=ÉÑÑáÅáÉåí=
~åÇ=íÜ~í=ÇÉ~ä=éêçéÉêäó=ïáíÜ=ëçJÅ~ääÉÇ=“çìíäáÉêëÒ=çÑ=ÉñíêÉãÉ=ÉîÉåíë=EÉKÖK=ÜáÖÜ=çòçåÉ=äÉîÉäëI=
åìÅäÉ~ê=áåÅáÇÉåíë=çê=~ÅÅáÇÉåíëI=É~êíÜèì~âÉëI=ëíçêãëFK=qç=íÜáë=ÉåÇI=pf`OMMQ=Éãìä~íÉÇ=íÜÉ=
ÇÉëáÖå=Ñêçã=íÜÉ=éêÉîáçìë=ÉñÉêÅáëÉë=Äìí=~äëç=áåîçäîÉÇ=~=ëÉÅçåÇ=Ç~í~ëÉí=íç=ÄÉííÉê=ìåÇÉêäáåÉ=
éêçÄäÉãë=ÉåÅçìåíÉêÉÇ=áå=íÜÉ=Å~ëÉ=çÑ=ÉñíêÉãÉ=ÉîÉåíëK=
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1.3 COMPUTATIONAL OBJECTIVES OF SIC2004 
qÜÉ=Ñê~ãÉïçêâ=áå=ïÜáÅÜ=é~êíáÅáé~åíë=Ü~Ç=íç=ÇÉëáÖå=íÜÉáê=~äÖçêáíÜãë=Ü~ë=ÄÉÉå=ÇÉÑáåÉÇ=Äó=
íÜÉ= ÑçääçïáåÖ= Åçãéìí~íáçå~ä= çÄàÉÅíáîÉëK= qÜÉ= áåíÉêéçä~íáçå= ÑìåÅíáçå= ëÜçìäÇ= ÖÉåÉê~íÉ= êÉJ
ëìäíë=íÜ~í=~êÉW=

• çÄí~áåÉÇ=áå=~=ãáåáãìã=~ãçìåí=çÑ=íáãÉX=
• “êÉ~ëçå~ÄäÉÒI=íÜ~í=áë=íÜÉ=Éëíáã~íÉÇ=Éêêçêë=ëÜçìäÇ=ÄÉ=âÉéí=íç=~=ãáåáãìãX=
• ~åÇ=ÅçãéìíÉÇ=ïáíÜçìí=~åó=Üìã~å=áåíÉêîÉåíáçåI=áå=íÜÉ=ëÉåëÉ=íÜ~í=çåäó=ã~åì~ä=

Ççïåäç~ÇáåÖ=~åÇ=ìéäç~ÇáåÖ=çÑ=Ç~í~=ÑáäÉë=ïÉêÉ=~ääçïÉÇK=
qÜÉ=ÖÉåÉê~íáçå=çÑ=áåÑçêã~íáçå=~Äçìí=íÜÉ=~ëëçÅá~íÉÇ=Éëíáã~íáçå=ìåÅÉêí~áåíáÉë=ï~ë=ëíêçåÖäó=
ÉåÅçìê~ÖÉÇ=Äìí=åÉîÉêíÜÉäÉëë=åçí=ã~åÇ~íçêóK=

qç=~ëëÉëë=íÜÉ=êÉäá~Äáäáíó=çÑ=íÜÉ=áåíÉêéçä~íáçå=ÑìåÅíáçåI=áí=ï~ë=êÉèìÉëíÉÇ=íç=ãáåáãáòÉ=íÜÉ=
êççíJ=ãÉ~åJëèì~êÉÇ=Éêêçê= EojpbF=çÑ= íÜÉ= Éëíáã~íÉÇ=î~äìÉë= ÅçãéìíÉÇ=~í= íÜÉ=å= äçÅ~íáçåëK=
qÜÉ=ãÉ~å= ~ÄëçäìíÉ= Éêêçê= Ej^bF= ~åÇ= íÜÉ= Äá~ë= Eçê= ãÉ~å= ÉêêçêI=jbF= ~äëç= åÉÉÇÉÇ= íç= ÄÉ==
êÉéçêíÉÇK=qÜÉëÉ=Éêêçêë=~êÉ=ÇÉÑáåÉÇ=~ëW=
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ïÜÉêÉ=~Gi=áë=íÜÉ=Éëíáã~íÉÇ=î~äìÉ=~í=äçÅ~íáçå=á=~åÇ=ïÜÉêÉ=~i=áë=íÜÉ=íêìÉ=î~äìÉK=mÉ~êëçåÛë=ÅçêJ
êÉä~íáçå=ÅçÉÑÑáÅáÉåíI=êI=ÄÉíïÉÉå=íÜÉ=Éëíáã~íÉÇ=~åÇ=íÜÉ=íêìÉ=î~äìÉë=ï~ë=~äëç=êÉèìÉëíÉÇ=Ñêçã=
íÜÉ=é~êíáÅáé~åíëK=

^åçíÜÉê= ÉëëÉåíá~ä=é~ê~ãÉíÉê= íÜ~í=é~êíáÅáé~åíë=Ü~Ç= íç= í~âÉ= áåíç=~ÅÅçìåí=ï~ë= íÜ~í= íÜÉ=
~äÖçêáíÜãë= Ü~Ç= íç= ÄÉ= ~ÄäÉ= íç= ÇÉ~ä=ïáíÜ= ÉñíêÉãÉ= ÉîÉåíë= íÜ~í=ïçìäÇ= ~ÑÑÉÅí= íÜÉ= ëí~íáëíáÅ~ä=
éçêíê~áí= çÑ= íÜÉ=ãçåáíçêÉÇ= éÜÉåçãÉåçåK= qÜáë=ã~ó= Ü~ééÉå= áÑ= ëí~íáçåë=ã~äÑìåÅíáçå= çê= áÑ=
~ÅÅáÇÉåíë=Ü~ééÉåI=íÜ~í=áëI=ïÜÉå=ãÉ~ëìêÉÇ=î~äìÉë=ÉñÅÉÉÇ=Ä~ÅâÖêçìåÇ=î~äìÉë=Äó=Ñ~êK=

2. PRIOR INFORMATION 
2.1 DATA SOURCE 
få=çêÇÉê=íç=~ääçï=é~êíáÅáé~åíë=íç=ÇÉëáÖå=íÜÉáê=~äÖçêáíÜãë=éêçéÉêäóI=áåÑçêã~íáçå=~Äçìí=íÜÉ=
áåîÉëíáÖ~íÉÇ=î~êá~ÄäÉ=~åÇ=~Äçìí=íÜÉ=íçéçäçÖó=çÑ= íÜÉ=ãçåáíçêáåÖ=åÉíïçêâ=Ü~Ç=íç=ÄÉ=éêçJ
îáÇÉÇ=áå=~Çî~åÅÉK=qïç=íóéÉë=çÑ=Ç~í~=ïÉêÉ=éêçîáÇÉÇW=

NK ÅççêÇáå~íÉë=~åÇ=çÄëÉêî~íáçåë=ã~ÇÉ=çÑ=íÜÉ=î~êá~ÄäÉ=u=~í=å=ÑáñÉÇ=äçÅ~íáçåëI=~åÇ=
OK ÖÉçÖê~éÜáÅ~ä=ÅççêÇáå~íÉë=çåäó=çÑ=íÜÉ=kJå= äçÅ~íáçåë=~í=ïÜáÅÜ=Éëíáã~íáçåë=Å~äÅìä~íÉÇ=Äó=

íÜÉ=ã~ééáåÖ=~äÖçêáíÜã=~êÉ=êÉèìáêÉÇK=

qÜÉ=Ç~í~=ìëÉÇ=Ñçê=pf`OMMQ=~êÉ=ãÉ~ëìêÉãÉåíë=çÑ=Ö~ãã~=ÇçëÉ=ê~íÉë=íÜ~í=Ü~îÉ=ÄÉÉå=ÉñJ
íê~ÅíÉÇ= Ñêçã= íÜÉ= brêçéÉ~å= o~ÇáçäçÖáÅ~ä= a~í~= bñÅÜ~åÖÉ= mä~íÑçêã= EbroabmF= Ç~í~Ä~ëÉ=
EaÉ=`çêí=~åÇ=ÇÉ=sêáÉëI=NVVTFK=broabm=áë=~=ëóëíÉã=ÇÉîÉäçéÉÇ=Äó=íÜÉ=o~Çáç~Åíáîáíó=båîáJ
êçåãÉåí~ä=jçåáíçêáåÖ=EobjF=Öêçìé=EfåëíáíìíÉ=Ñçê=båîáêçåãÉåí=~åÇ=pìëí~áå~ÄáäáíóI=gçáåí=
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oÉëÉ~êÅÜ=`ÉåíêÉ=çÑ= íÜÉ=bìêçéÉ~å=`çããáëëáçåI= ÜííéWLLêÉãKàêÅKÅÉÅKÉìKáåíLF= íç=ã~âÉ=bìêçJ
éÉ~å=ê~ÇáçäçÖáÅ~ä=ãçåáíçêáåÖ=Ç~í~=~î~áä~ÄäÉ=íç=ÇÉÅáëáçåJã~âÉêë=ïáíÜ=~=ÑêÉèìÉåÅó=íÜ~í= áë=
ÅäçëÉ= íç= ~= êÉ~äJíáãÉK= cêçã= íÜáë= Ç~í~Ä~ëÉI= NM= ëÉíë= çÑ=ãÉ~å= Ç~áäó= î~äìÉë= ÅçääÉÅíÉÇ= ÇìêáåÖ=
OMMPI=êçìÖÜäó=çåÉ=Ç~ó=ê~åÇçãäó=Çê~ïå=Ñêçã=É~ÅÜ=ãçåíÜI=ïÉêÉ=ëÉäÉÅíÉÇK=^=ÑìêíÜÉê=ÑáäíÉêJ
áåÖ= çÑ= íÜÉëÉ= Ç~í~= ï~ë= ~ééäáÉÇ= íç= ëÉäÉÅí= çåäó= ãÉ~ëìêÉãÉåíë= êÉéçêíÉÇ= Äó= íÜÉ= dÉêã~å=
å~íáçå~ä=~ìíçã~íáÅ=ãçåáíçêáåÖ=åÉíïçêâ=EfjfpF=çÑ= íÜÉ=cÉÇÉê~ä=lÑÑáÅÉ=Ñçê=o~Çá~íáçå=mêçJ
íÉÅíáçå=E_ÑpI=ÜííéWLLïïïKÄÑëKÇÉLFK=qÜáë=ëÉäÉÅíáçå=ÉåëìêÉÇ=íÜ~í=íÜÉ=Ç~í~=ïÉêÉ=ÜçãçÖÉåÉçìë=
áå=íÉêãë=çÑ=ãÉ~ëìêÉãÉåí=íÉÅÜåáèìÉ=~åÇ=íÜ~í=íÜÉ=ÇÉåëÉëí=ãçåáíçêáåÖ=åÉíïçêâ=áå=bìêçéÉI=
áKÉK=íÜÉ=dÉêã~å=çåÉI=ï~ë=áåÅäìÇÉÇK=cêçã=~êçìåÇ=OMMM=ãçåáíçêáåÖ=ëí~íáçåë=áå=íÜ~í=ÅçìåJ
íêóI= NMMU=ïÉêÉ= ëÉäÉÅíÉÇ= Äó= Çê~ïáåÖ= ~= êÉÅí~åÖìä~ê= ïáåÇçï= EíÜÉáê= êÉä~íáîÉ= äçÅ~íáçåë= ~êÉ=
ëÜçïå=áå=íÜÉ=êáÖÜí=é~êí=çÑ=cáÖìêÉ=NFK=qÜÉëÉ=ëí~íáçåë=ïÉêÉ=Åçããçå=íç=É~ÅÜ=çÑ=íÜÉ=NM=Ç~í~J
ëÉíë=~åÇ=~ää=êÉéçêíÉÇ=î~äìÉë=Ñçê=É~ÅÜ=Ç~ó=ëÉäÉÅíÉÇK=qÜÉ=Ç~í~=ïÉêÉ=ÇáëíêáÄìíÉÇ=áå=íÉñí=ÑáäÉëI=
ãçêÉ=éêÉÅáëÉäó=áå=Åçãã~JëÉé~ê~íÉÇ=î~äìÉ=EKÅëîF=Ñçêã~í=áå=ïÜáÅÜ=íÜÉ=Ñáêëí=Åçäìãå=ÜÉäÇ=~å=
áåíÉÖÉê= î~äìÉ=ìëÉÇ= ~ë= ~=ìåáèìÉ= áÇÉåíáÑáÉê= Ñçê= É~ÅÜ= ëí~íáçåI= íÜÉ= ëÉÅçåÇ= ~åÇ= íÜáêÇ= Åçäìãå=
áåÇáÅ~íÉÇ=íÜÉ=êÉä~íáîÉ=ñ=~åÇ=ó=ÅççêÇáå~íÉë=Eáå=ãÉíêÉëF=~åÇ=íÜÉ=ä~ëí=Åçäìãå=Ö~îÉ=íÜÉ=Ö~ãã~=
ÇçëÉ=ê~íÉ=ãÉ~ëìêÉÇ=áå=å~åçpáÉîÉêíLÜçìê=EåpîLÜFK=^å=Éñ~ãéäÉ=çÑ=íÜÉ=Ñáêëí=ëáñ=äáåÉë=EÅçêêÉJ
ëéçåÇáåÖ=íç=ëáñ=ãÉ~ëìêÉãÉåíëF=çÑ=ëìÅÜ=~=ÑáäÉ=áëW=

NPIVVRRQIRVUNVVITSKV=

ONISMQVTISONQSQITQKT=

PMIVVNMOIRNRSORITOKO=

PNINNVRUTIQVVURMITQKM=

PRINNSTUQIRORPTUITQKR=

QPINNMRTSIQNPQTNINNPKM=

2.2 DATA STATISTICS 

TRAINING SETS: 200 INPUT DATA 

cêçã=íÜÉëÉ=NMMU=ãçåáíçêáåÖ=äçÅ~íáçåëI=~=ëáåÖäÉ=ë~ãéäáåÖ=ëÅÜÉãÉ=çÑ=OMM=ãçåáíçêáåÖ=ëí~J
íáçåë=ï~ë=ëÉäÉÅíÉÇ=ê~åÇçãäó=~åÇ=Éñíê~ÅíÉÇ=Ñçê=É~ÅÜ=çÑ=íÜÉ=NM=Ç~í~ëÉíëK=qÜÉëÉ=Ç~í~=ïÉêÉ=
ÇáëíêáÄìíÉÇ= íç= íÜÉ= pf`OMMQ= é~êíáÅáé~åíë= íç= ~ääçï= íÜÉã= íç= íê~áå= ~åÇ= ÇÉëáÖå= íÜÉáê= ~äÖçJ
êáíÜãëK= qÜÉ= OMM= ë~ãéäáåÖ= äçÅ~íáçåë= Ü~îÉ= ~= ëé~íá~ä= ÇáëíêáÄìíáçå= íÜ~í= áë= åÉ~êäó= ê~åÇçã=
E`ä~êâ= ~åÇ=bî~åëI= NVRQFK=q~ÄäÉ=N= ÖáîÉë= ëçãÉ= ëí~íáëíáÅë= Ñçê=åÉ~êÉëíJåÉáÖÜÄçìê=Çáëí~åÅÉëK=
q~ÄäÉ=O=~åÇ=cáÖìêÉ=O=ÑìêíÜÉê=ëìãã~êáëÉ=íÜÉ=ëí~íáëíáÅë=çÑ=íÜÉ=çÄëÉêî~íáçåë=êÉéçêíÉÇ=áå=NM=
Ç~í~ëÉíëI=~åÇ=íÜÉ=äÉÑí=é~êí=çÑ=cáÖìêÉ=N=ëÜçïë=íÜÉ=êÉä~íáîÉ=äçÅ~íáçåë=çÑ=íÜÉ=OMM=ëí~íáçåëK=

NETWORK FOR ESTIMATED VALUES: 808 OUTPUT DATA 

qÜÉ= êÉã~áåáåÖ= UMU= EíÜ~í= áëI= NMMUJOMMZ= UMUF= ëí~íáçåë=ïÉêÉ= ìëÉÇ= íç= ÇÉÑáåÉ= íÜÉ= åÉíïçêâ=
íçéçäçÖó=ïÜÉêÉ= Éëíáã~íÉÇ= î~äìÉë=ïçìäÇ= ÄÉ= êÉèìÉëíÉÇK= q~ÄäÉ= N= ÖáîÉë= ëçãÉ= ëí~íáëíáÅë= Ñçê=
åÉ~êÉëíJåÉáÖÜÄçìê=Çáëí~åÅÉë=Ñçê=íÜÉëÉ=êÉã~áåáåÖ=ëí~íáçåëK=qÜìë=çåäó=íÜÉ=ÅççêÇáå~íÉë=çÑ=íÜÉ=
êÉã~áåáåÖ=UMU=ãçåáíçêáåÖ=ëí~íáçåë=ïÉêÉ=ÇáëÅäçëÉÇ=íç=íÜÉ=é~êíáÅáé~åíëK=

cáÖìêÉ=O=~åÇ=q~ÄäÉ=P=ëÜçï=ÉñÜ~ìëíáîÉ=ëí~íáëíáÅë=Ñçê=íÜÉ=NM=Ç~í~ëÉíëK=
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Figure 2 

Frequency histograms for the first 10 training sets (from top to bottom, left to 
right, sets 1 to 10) described in Table 1. The smooth curve depicts the  
normal distribution. 

=
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Datasets: N = 1008 n = 200 N-n = 808 
Minimum distance (km) 1.6 5.0 1.6 
Maximum distance (km) 21.0 53.0 23.5 
Median distance (km) 10.7 16.0 11.3 
Mean distance (km) 10.7 18.0 11.3 
Standard deviation (km) 3.0 9.0 3.2 
Coefficient of variation 0.3 0.5 0.3 
Skewness 0.0 1.2 0.2 
Clark & Evans’ test for complete spatial randomness 1.4 1.1 1.3 

Table 1 
Nearest-neighbour distances statistics for the SIC2004 datasets. 
Measurement units are km. 

Training sets 
(n = 200) Min. Max. Mean Median Std. dev. Skewness Kurtosis 

Set 1 55.8 150.0 97.6 98.0 19.1 0.0 -0.5 

Set 2 55.9 155.0 97.4 97.9 19.3 0.1 -0.5 

Set 3 59.9 157.0 98.8 100.0 18.5 0.1 -0.3 

Set 4 56.1 152.0 93.8 94.8 16.8 0.2 0.0 

Set 5 56.4 143.0 92.4 92.0 16.6 0.2 -0.2 

Set 6  54.4 133.0 89.8 90.4 15.9 0.1 -0.5 

Set 7 56.1 140.0 91.7 91.7 16.2 0.1 -0.4 

Set 8 54.9 148.0 92.4 92.5 16.6 0.1 -0.1 

Set 9 56.5 149.0 96.6 97.0 18.2 0.0 -0.4 

Set 10 54.9 152.0 95.4 95.7 17.2 0.1 -0.2 

Table 2 
Statistics for the 10 datasets used to train the algorithm used in SIC2004. 
Measurement units are nSv/h. 

Complete 
sets 
(N = 1008) 

Min. Max. Mean Median Std. dev. Skewness Kurtosis 

Set 1 55.0 193.0 98.9 99.5 21.1 0.4 0.7 

Set 2 54.9 188.0 98.8 99.5 21.2 0.4 0.6 

Set 3 59.9 192.0 100.3 101.0 20.4 0.5 0.7 

Set 4 56.1 180.0 95.1 95.4 18.8 0.6 1.1 

Set 5 56.1 168.0 93.7 94.0 18.1 0.5 0.6 

Set 6  54.4 168.0 90.9 91.6 17.2 0.4 0.6 

Set 7 56.1 166.0 92.5 92.9 16.9 0.4 0.4 

Set 8 54.9 176.0 93.5 94.1 18.1 0.5 1.0 

Set 9 56.5 183.0 97.8 98.7 19.9 0.4 0.6 

Set 10 54.9 183.0 96.6 97.1 19.0 0.5 0.8 

Table 3 
Descriptive statistics for the full datasets from which the training data were 
extracted. Measurement units are nSv/h. 

2.3 NATURAL BACKGROUND RADIATION LEVELS 
fÑ=íÜÉ=íóéÉ=çÑ=î~êá~ÄäÉ=ìëÉÇ=~åÇ=íÜÉ=ëçìêÅÉ=çÑ=ãÉ~ëìêÉãÉåíë=ïÉêÉ=ÇáëÅäçëÉÇ=íç=íÜÉ=é~êíáÅáJ
é~åíëI= åç= ~ÇÇáíáçå~ä= ÇÉí~áäë=ïÉêÉ=éêçîáÇÉÇK=m~êíáÅáé~åíë=ïÉêÉI= ÜçïÉîÉêI= ÑêÉÉ= íç=ìëÉ= ~åó=
áåÑçêã~íáçå= íÜÉó= ãáÖÜí= Ü~îÉ= ÅçåëáÇÉêÉÇ= ~ë= êÉäÉî~åíK= cçê= ïÜ~í= ÅçåÅÉêåë= íÜÉ= éÜóëáÅ~ä=
éêçéÉêíáÉë=çÑ=íÜÉ=î~êá~ÄäÉI=çåÉ=ïáää=ÜÉêÉ=ÄêáÉÑäó=êÉãáåÇ=íÜÉ=êÉ~ÇÉê=íÜ~í=éÉçéäÉ=Ü~îÉ=~äï~óë=
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ÄÉÉå= ÉñéçëÉÇ= íç= áçåáòáåÖ= ê~Çá~íáçåë= çêáÖáå~íáåÖ= Ñêçã= íÜÉáê= å~íìê~ä= ÉåîáêçåãÉåíW= ëã~ää=
~ãçìåíë=çÑ=ìê~åáìãI= íÜçêáìãI= ê~Çáìã=~åÇ=éçí~ëëáìã= áå= íÜÉ= íÉêêÉëíêá~ä= Åêìëí= ~ë=ïÉää= ~ë=
ÅçëãáÅ= ê~Çá~íáçåë=~êÉ= íÜÉ=ã~áå= ÅçåíêáÄìíçêë= íç= íÜÉ= íçí~ä= ~ååì~ä=ÇçëÉ=ïÉ= êÉÅÉáîÉK=qÜÉëÉ=
ê~Çá~íáçåë=ÇáÑÑÉê=áå=íáãÉ=~åÇ=ëé~ÅÉ=~åÇ=~êÉ=ìëì~ääó=áå=íÜÉ=äÉîÉä=çÑ=ã~ÖåáíìÇÉ=çÑ=~=ÜìåÇêÉÇ=
çÑ=å~åçpáÉîÉêí=éÉê=Üçìê=EåpîLÜFK=_ÉÅ~ìëÉ=íÜÉ=çêáÖáå=çÑ=íÜÉëÉ=ê~Çá~íáçåë=áë=ã~áåäó=ÖÉçäçÖáJ
Å~äI= ëé~íá~ä= ÑäìÅíì~íáçåë= çÑ= ÇçëÉ= ê~íÉë= ~êÉ= îÉêó= ëáãáä~ê= íç= ÑäìÅíì~íáçåë= çÄëÉêîÉÇ= áå= íÜÉ=
ÅçåÅÉåíê~íáçå=äÉîÉäë=ÑçìåÇ=Ñçê=íÜÉ=êÉä~íÉÇ=ãáåÉê~äëK=pã~ää=~ãçìåíë=çÑ=ê~ÇçåI=~=ê~Çáç~ÅíáîÉ=
Ö~ë=ïÜáÅÜ=ÅçãÉë=Ñêçã=íÜÉ=ê~Çáç~ÅíáîÉ=ÇÉÅ~ó=çÑ=ìê~åáìãI=~äëç=ëÉÉéë=áåíç=íÜÉ=~íãçëéÜÉêÉ=
Ñêçã=íÜÉ=ëçáä=~åÇ=ÅçåíêáÄìíÉë=íç=íÜÉ=íçí~ä=ÇçëÉK=içÅ~ä=ÇáÑÑÉêÉåÅÉë=Å~å=íÜìë=çÅÅìê=ÄÉÅ~ìëÉ=
çÑ=ÅÜ~åÖÉë=çÑ=~íãçëéÜÉêáÅ=éêÉëëìêÉ=Eê~áåÑ~ääF=çê=ëåçï=ÅçîÉê=~ííÉåì~íáåÖ=íÉêêÉëíêá~ä=ê~Çá~J
íáçåëK= låÉ= ïáää= ÑáåÇ= çå= íÜÉ= ïÉÄ= é~ÖÉë= çÑ= _cp= íÜ~í= íÜÉ= å~íìê~ä= ÉñéçëìêÉ= íç= å~íìê~ä=
ê~Çá~íáçåë=áå=dÉêã~åó=î~êáÉë=ÄÉíïÉÉå=O=~åÇ=R=ãpîLó=EãáääáëáÉîÉêí=éÉê=óÉ~êF=ÇÉéÉåÇáåÖ=çå=
íÜÉ=äçÅ~äáíó=~åÇ=íÜ~í=áí=Å~å=éêÉëÉåí=ìé=íç=NM=ãpîLó=áå=~=ÑÉï=äçÅ~íáçåëK=få=~îÉê~ÖÉI=íÜÉ=ÉñJ
éçëìêÉ= çÑ=ã~å= áë= ~êçìåÇ= OKN=ãpîLó= áå=dÉêã~åóI= Ñêçã=ïÜáÅÜ= NKN=ãpî= ÅçãÉ= Ñêçã= íÜÉ=
ê~Ççå=Ö~ëI=MKP=ãpî=ÅçãÉ=Ñêçã=íÜÉ=å~íìê~ä=ê~Çáç~Åíáîáíó=ÑçìåÇ=áå=ÑççÇ=~åÇ=íÜÉ=êÉã~áåáåÖ=
MKT=ãpî=~êÉ=Ñêçã=íÜÉ=ÅçëãáÅ=~åÇ=íÉêêÉëíêá~ä=ê~Çá~íáçåëK=

3. SIC2004 DATASETS 
cçê= ~= ÑÉï= ãçåíÜë= íÜÉ= ~ÄçîÉ= Ç~í~= ïÉêÉ= ã~ÇÉ= ~î~áä~ÄäÉ= çå= íÜÉ= áåíÉêåÉíI= ~ÑíÉê= ïÜáÅÜ=
pf`OMMQ=é~êíáÅáé~åíë=Ü~Ç=íç=ëìÄãáíI=íç=íÜÉ=bÇáíçêá~ä=_ç~êÇ=~åÇ=ÄÉÑçêÉ=~=ÖáîÉå=ÇÉ~ÇäáåÉI=~=
ÅäÉ~ê=ÇÉëÅêáéíáçå=çÑ=íÜÉ=~äÖçêáíÜã=ÇÉîÉäçéÉÇ=Ñçê=íÜÉ=ÉñÉêÅáëÉK=få=ÉñÅÜ~åÖÉ=Ñçê=íÜáë=ÇÉëÅêáéJ
íáçåI=é~êíáÅáé~åíë=êÉÅÉáîÉÇ=~=ÅçÇÉ=íç=áÇÉåíáÑó=íÜÉãëÉäîÉë=~åÇ=~=é~ëëïçêÇ=íç=~ÅÅÉëë=~=ïÉÄ=
ëáíÉ=ïÜÉêÉ=íÜÉ=Ç~í~=Ñçê=íÜÉ=ÉñÉêÅáëÉ=ÅçìäÇ=ÄÉ=äç~ÇÉÇK=_ÉÅ~ìëÉ=íÜÉ=ÅçãéìíáåÖ=íáãÉ=ï~ë=êÉJ
ÅçêÇÉÇI=é~êíáÅáé~åíë=ïÉêÉ=~ìíÜçêáòÉÇ=íç=Ççïåäç~Ç=íÜÉ=Ç~í~=çåäó=çåÅÉ=~åÇ=Ü~Ç=íç=ëÉåÇ=íÜÉ=
êÉëìäíë=Ä~Åâ=áå=íÜÉ=ëÜçêíÉëí=~ãçìåí=çÑ=íáãÉK=qÜáë=Öì~ê~åíÉÉÇ=íÜ~í=åç=ìåÉñéÉÅíÉÇ=áåíÉê~ÅJ
íáçå=ïáíÜ=íÜÉ=Ç~í~=ïçìäÇ=Ü~îÉ=çÅÅìêêÉÇ=ÇìêáåÖ=íÜÉ=ÉñÉêÅáëÉK=

qÜÉ=íïç=Ç~í~ëÉíë=íÜ~í=ïÉêÉ=Ççïåäç~ÇÉÇ=Äó=íÜÉ=é~êíáÅáé~åíë=~êÉ=ÇÉëÅêáÄÉÇ=ÄÉäçïK=

3.1 FIRST DATASET 

 
Figure 3 

Frequency histogram of the first data used for estimations and theoretical 
normal distribution (line). 
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qÜÉ=Ñáêëí=Ç~í~ëÉí=ÅçåëáëíÉÇ=ëáãéäó=çÑ=~å=NNíÜ=Ç~í~ëÉí=çÑ=OMM=ãÉ~ëìêÉãÉåíë=ïÜáÅÜ=Ü~Ç=ÅçJ
çêÇáå~íÉë= íÜ~í= ïÉêÉ= áÇÉåíáÅ~ä= íç= íÜÉ= éêÉîáçìë= NM= Ç~í~ëÉíë= ìëÉÇ= íç= íê~áå= íÜÉ= ~äÖçêáíÜãëK=
pìãã~êó=ëí~íáëíáÅë=Ñçê=íÜáë=Ç~í~ëÉí=~ë=ïÉää=~ë=Ñçê=íÜÉ=ÉñÜ~ìëíáîÉ=Ç~í~ëÉí=~êÉ=ÖáîÉå=áå=q~ÄäÉ=
QK=^=ÑêÉèìÉåÅó=ÜáëíçÖê~ã=Ñçê=íÜÉ=OMM=ãÉ~ëìêÉãÉåíë=áë=ÖáîÉå=áå=cáÖìêÉ=PI=~ÄçîÉK=

 Min. Max. Mean Median Std. dev. Skew. Kurtosis 
1st input data 
(n= 200) 58.2 153.0 96.2 97.6 17.6 0.1 -0.3 

Exhaustive set 1 
(N = 1008) 57.0 180.0 97.7 98.6 19.6 0.4 0.6 

Table 4 
Summary statistics of the first dataset used for the SIC2004 exercise. 

3.3 SECOND DATASET 
qçÖÉíÜÉê=ïáíÜ= íÜÉ= Ñáêëí=Ç~í~ëÉíI=é~êíáÅáé~åíë= íç=pf`OMMQ= êÉÅÉáîÉÇ=~å=ìåÉñéÉÅíÉÇ= ëÉÅçåÇ=
çåÉK=qÜÉ=éìêéçëÉ=çÑ= íÜÉ= ëçJÅ~ääÉÇ=“àçâÉêÒ=Ç~í~ëÉí=ï~ë= íç=~ëëÉëë= íÜÉ=éÉêÑçêã~åÅÉ=çÑ= íÜÉ=
~äÖçêáíÜãë=áå=Å~ëÉ=çÑ=ÉãÉêÖÉåÅáÉë=~åÇ=çìíäáÉêëK=fÑ=é~êíáÅáé~åíë=ïÉêÉ=ï~êåÉÇ=~Äçìí=íÜÉ=éçëJ
ëáÄáäáíó= çÑ= ~åçã~äáÉë= áå= Ç~í~ëÉíëI= íÜÉ= ìëÉ= çÑ= ~= ëÉÅçåÇ= Ç~í~ëÉí= ÇáëíêáÄìíÉÇ= ~ë= ~= ëìêéêáëÉ=
~ääçïÉÇ= ìë= íç= ÉåëìêÉ= íÜ~í= íÜÉ= ë~ãÉ= ~ìíçã~íáÅ=ã~ééáåÖ= ~äÖçêáíÜã=ï~ë= ~ééäáÉÇ= íç= ÄçíÜ=
ëÉíëK=qÜáë=ëÉÅçåÇ=Ç~í~ëÉí=ï~ë=ÇÉêáîÉÇ=Ñêçã=íÜÉ=Ñáêëí=Ç~í~ëÉí=ÇÉëÅêáÄÉÇ=~ÄçîÉI=ÉñÅÉéí=íÜ~í=
~å=Éãáëëáçå=çÑ=~å=ìåÇÉÑáåÉÇ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉ=ï~ë=ëáãìä~íÉÇ=áå=íÜÉ=pçìíÜJtÉëí=é~êí=
çÑ=íÜÉ=ãçåáíçêÉÇ=~êÉ~K=qÜÉ=ëáãìä~íÉÇ=êÉäÉ~ëÉ=çÅÅìêêÉÇ=~í=~=äçÅ~íáçå=íÜ~í=ï~ë=ÇáëíêáÄìíÉÇ=
ïáíÜ=íÜÉ=“çìíéìíÒ=Ç~í~ëÉíë=~åÇ=Ü~Ç=íÜÉ=fa=Z=VNN=~åÇ=íÜÉ=ÑçääçïáåÖ=ÅççêÇáå~íÉëW=ñM=Z=OMO=
~åÇ=óM=Z=NUOSSRK=

fí=ï~ë=~ëëìãÉÇ=íÜ~í=íÜÉ=Éãáëëáçå=Ü~Ç=ìåÇÉêÖçåÉ=~å=ìåÇÉÑáåÉÇ=ÇáëéÉêëáçå=éêçÅÉëë=EÉKÖK=
g~ÅçÄëçå= NVVUFK= qÜÉ= ã~ëë= éÉê= ìåáí= ëìêÑ~ÅÉ= ~í= ÉîÉêó= éçáåí= áå= ëé~ÅÉ= ~åÇ= íáãÉ= áåëí~åíI=
ÅEñIóIíFI=ÅçìäÇ=íÜìë=ÄÉ=ÖáîÉå=Äó=íÜÉ=ÑçääçïáåÖ=ÉñéêÉëëáçåW=
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Ñçê=àZ=MIÁI=í=ïáíÜ=~å=áåÅêÉãÉåí=çÑ=NK=

qÜìëI=íÜáë=ÉñéêÉëëáçå=ëáãìä~íÉë=~=íáãÉ=áåíÉÖê~íÉÇ=ÅçåÅÉåíê~íáçå=çîÉê=Çìê~íáçå=qK=qÜÉ=
î~äìÉë=ÇÉêáîÉÇ=Ñêçã=íÜÉ=ëáãìä~íÉÇ=Éãáëëáçåë=Ü~îÉ=íÜÉå=ÄÉÉå=ëìããÉÇ=íç=íÜÉ=Ä~ÅâÖêçìåÇ=
î~äìÉë=çÑ=íÜÉ=Ñáêëí=Ç~í~ëÉíK=^ë=~=êÉëìäí=çÑ=íÜáë=ëáãìä~íáçåI=R=çìí=çÑ=OMM=ëí~íáçåë=ëÜçïÉÇ=~=
ëáÖåáÑáÅ~åí= áåÅêÉ~ëÉ= áå= íÜÉ=ÇçëÉ= ê~íÉëI= Ñêçã=ïÜáÅÜ=O=Ü~Ç=~å= áåÅêÉ~ëÉ=çå= íÜÉ=çêÇÉê=çÑ=NM=
íáãÉë=íÜÉ=çêáÖáå~ä=Ä~ÅâÖêçìåÇ=äÉîÉä=êÉéçêíÉÇ=áåáíá~ääóK=qÜÉ=ëìãã~êó=ëí~íáëíáÅë=Ñçê=íÜáë=ëÉÅJ
çåÇ=ëÉí=~êÉ=ÖáîÉå=áå=q~ÄäÉ=RK=qÜÉ=êÉä~íÉÇ=ÑêÉèìÉåÅó=ÜáëíçÖê~ã=áë=ëÜçïå=áå=cáÖìêÉ=Q=~åÇ=
ëÜçïëI=~ë=ÉñéÉÅíÉÇI=íÜÉ=ëíêçåÖ=áãé~Åí=çÑ=íÜÉ=ëáãìä~íÉÇ=êÉäÉ~ëÉ=çå=íÜÉ=ëí~íáëíáÅ~ä=ÇáëíêáÄìJ
íáçå=çÑ=íÜÉ=Ç~í~K=

 Min. Max. Mean Median Std. dev. Skew. Kurtosis 
2nd input data 
(n = 200) 58.2 1499.0 109.0 97.9 122.0 10.0 104.4 

Exhaustive set 2 
(N = 1008) 57.0 1528.2 106.1 98.9 92.5 11.3 144.1 

Table 5 
Summary statistics of the second (“joker”) dataset used for the SIC2004  
exercise. 

 
Figure 4 

Frequency histogram of the subset used as the “joker” data set used for  
estimations and theoretical normal distribution (line). 

cáÖìêÉ=R=ëÜçïë=~=Pa=ãçÇÉä=çÑ=íÜÉ=ÇáëéÉêëáçå=éêçÅÉëë=çå=íÜÉ=íçé=çÑ=íÜÉ=çîÉê~ää=Ä~ÅâJ
ÖêçìåÇ=ëíêìÅíìêÉ=çÑ=íÜÉ=ÇçëÉ=ê~íÉë=ïÜáÅÜ=êÉã~áåÉÇ=ä~êÖÉäó=ìå~ÑÑÉÅíÉÇK=
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Figure 5 
3D model of the dispersion process displayed on the top of the background 
radiation map (vertical scale in nSv/h). 

3.4 ACCESSING THE DATASETS 
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