
This%work%was%done%in%part%by%Mission%Support%and%Test%
Services,%LLC,%under%Contract%No.%DE>NA0003624,%with%
the%U.S.%Department%of%Energy.%DOE/NV/03624>>0142.

Statistical(Interpolation(
for(Surface(Reconstruction(
of(PDV(and(BLR(data

Marylesa(Howard
Nevada&National&Security&Site

Thomas(Matthews(
Michelle(Rhodes
Nathan(Riley
Lawrence&Livermore&National&Laboratory



! "#$#%&'(()&$*'+%*,%-)&'.*+/%.'0)%#+1%.'0)%1)+,)%*+%12+#.*&%
)34)0*.)+$,%5*$6%#%7#0*)$2%'8%1*#/+',$*&,

9 :#1*'/0#462
9 ;)('&*.)$02
9 :#+/*+/
9 <*-)0%=0#//%
9 >20'.)$02

! ?'5%&#+%5)%@+*82%*+8'0.#$*'+%80'.%!"#$%&#'()%*+,-.$%/.( #+1%
%,/-0&-0*$'(",/'0$*%,$%'.( $'%$)((%#%&'6)0)+$%,$'02%#-'@$%#+%
)34)0*.)+$%*+%#%.)#+*+/8@(%5#2A%

9 ?'('/0#462
9 B*)%,&#$$)0*+/%C%)3$*+&$*'+
9 D,,#2%8'*(,
9 E@08#&)%F.#/*+/
9 ?*/6%,4))1%46'$'/0#462

1-$%2*$%-,



! "#$%&%'$%'(&))*#'+,-./01#'+%0.2-)&%'-+#,-.#34')1'+5#&#$4.,&(0#
.02.0$0+%&%'-+#-,#&#1*+&/'(#0620.'/0+%

!"#$%&&#'()*

74)%'81'&5+-$%'(#1&%&#
2.-14(%$
8 9620.'/0+%
8 :'/4)&%'-+

70%.-)-5*#1&%&

; <4&)'%*#&$$4.&+(0#,-.#
/0%.-)-5*

; 9620.'/0+%#10$'5+
8 :0+$-.#-2%'/'=&%'-+

; <4&+%'%&%'>0#&+&)*$'$

; 9620.'/0+%#>$?#:'/4)&%'-+#
(-/2&.'$-+

; @'&5+-$%'(#(-/2&.'$-+

; @&%&#>'$4&)'=&%'-+

+,(,-.,-)(/$-0,1#&'/(,-'0$
%-#(.0&%0#&#$4.,&(0#
.02.0$0+%&%'-+

8 A+(-.2-.&%0$#
/0&$4.01#
4+(0.%&'+%'0$

8 "))-B$#,-.#1&%&#
1.-2-4%$

A+24%$

7-10)

C&2&3')'%'0$



!"#"$%"$&#'()*"+,-.'#"$.*/(0,$1$*1

! "#$%$&%'$(')&'$&*+#,-.)*$-&'/+*0-1'20+#+'$&*+#,-.)*+1',-$&*(')#+'
/-1+.+1'*0#-3%0')'1)*) 4$&5-#/+1'6-7)#$)&6+'(*#36*3#+')&1'
8)3(($)&',#-6+((

9 :+7+.-,+1'$&';<=>'5-#' %+-(*)*$(*$6(?@'A#+&60'
/)*0+/)*$6$)&'8+-#%+(' B)*0+#-&C')('?)(+1'-&'
2-#D'?@':)&$+'8E'"#$%+

9 :$(*)&6+ 42+$%0*+1')7+#)%+C'20+#+'2+$%0*(')#+'
1+*+#/$&+1'*0#-3%0')'&.2#,$#*&+(%",3&"3,+

9 F+(*'.$&+)#'3&?$)(+1'+(*$/)*-#G'4$*$4$5$*1("6+(2#,$#*&+(
73*&+,"#$*"89($*(-,+:$&"+:(2#'3+%E

9 )*&.,-.,#"+%(3*&+,"#$*"$+%( $&'H1)*)I'()/,.+(

9 J..-2('5-#' 3*+2+*(:#"#(%#4-'$*1( K&-&4%#$11+1C'&-&6-/,.+*+L



1.#Compute#and#model#covariance#spatial#structure
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2.#Compute#weights#by#minimizing#
mean#squared#prediction#error#

min9:5 = ;<= >? + ∑+2BC ∑-2BC D+D-E+- − 2∑+2BC D+E+?
subject#to#∑+2BC D+ = 1

3.#Predict#at#desired#prediction#sites#(krige)
F> G? = ∑+2BC D+3+

Statistical(Interpolation:(Kriging

► Intuitively,#data#values#are#likely#more#strongly#
correlated#when#located#closer#together

► There#are#several#options#for#
functional#forms#of#covariance

► Weights#are#based#on#
fitted#covariance#model#
and#are#independent#of#
measured#values
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Statistical(Interpolation:(Kriging
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and#are#independent#of#
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The#Takeaway:
Kriging is#as#easy#as

1#…#2#…#3#!
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►Surface)reconstruction)map

Original)Simulation Kriging)Map
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