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Proftssm t kMWily is [O k LIMlgril[lllilk’ll 011 llc*r lu~.i(l :1111!inlwcsling ilpp~iCilli(Ml of Sllilliill

slilliSliCill Wchniqws 10 IIN illll~(~rlillll ]Ml)l)k!lll (d” gllMlldWillLT lrilllSpOllilli(Ml dwugh IIIC Ms:l!

lsolil~i(~ll l’ilol l’lw[ (W 11’1’) in S(mdmslcrn NL~w hl~.xic(]. 111Ilw ilSSCSSIllClll d’ undcrgrourd

swqx (d” IIIK kgilr WilSllh. (mc of [111” !!lVilll’Sl c(mcwns is cncr(mhmcnl Of IIIC rqmsimry illl(l

lrillN]MJllilli{)ll of rildi(Nlllcli(ll’S fltml [k rrposil(wy 10 Ilw surr(mmting cnvimnmcnl by Illc

g[xmn(lwntcr. ‘Ibis pilpl’r (lrlll(MISll%llrS 111(’ c(mlrilwli(ms Illill Cilll Ill! Illil(k in 1111”smdics (d’ his

illllN)l’tillll I) I”OI)IL’111 illlll Silllilill’ pr(hlms (tl tl;lli(md illllNWilllCC by Ih’ :Ipl)liciilioll 01 m(dcrn

Slilli SliL’ill m’hniqucs. 111 1111”(Ot}lllmrnls Illill follow, ” ollr inlrnl is I(} llighli~hl IIl(mm iilTilS Am’

solllr il(l(liliollill Sltl(ly W(NII(I S1l’1’lll!lllt’11 Illis ;Ipplitwi(mn
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which drive lhc simul:lli(m

iddi~i(~n [() IIlc Sillllllilli(Nl



ill~-ludcs 1)0111lllL’ ;Ili.joil]l-scl lsilivily ;Ippro:lch of” l.il VCll(lr :Ind I]ickcns (19(J2) ;in(i [lx cwnfimd

;Iquilk’r flow lll(dL’1 01 l.ii VCllllC Cl ill. (1000), is ~xtrullwly illlricillC :In(l [k conlrihulions of

lhC input vmidblcs ol~his I])(dcl [() Ilw Ullu!rlili[lly in IIW CSlillliltlXl (;lll; of IIW GW’l-l’ ilr12 11{}1

L’lL’ilr, l] OWCVC1”, ii iS l“]L’ilr[Ilil[ Il;ll’illlll’[t’r ill])(l[S 10 L’l]il:ltioll (5.]), SllCh il!i r(~k porosity,” fllli(i

visu)sily, ;111(1lluid dl’nsi[y illl’ Ilol kll(MVll will] U1’l”lililll~. II W(l[ll(l I1[IVL! I)CCII illl L“:ISYlilSk to

in~.lu(lc. this v:lri:ll)i lily if) Ihti Sill) lllilli(m sl(l(ly.

A SI(I(ly 01” IIIC III(~Il)()(ls l’or [III. g(’ll~[il[ioll 01” l]ol~l]()[il]iil, [loili[l(ic.1~1’1111(’1]1llllllli Viiri;llC

(Iil[il SL’[S CiIII I)c (..OIIIl)lL.X (s~t J(~lIIIsOII, 10X9), (;ivcn IIK n(mlinror Ch:lrilc[crislius of” III(NI

ll(Jllgilll SSiil Il dislrilmli(ms, [IN lr;lllslorlllilli oil” 01” SIICI1 Hlultiv:lriillr (Iillil SUIS inlo surf”w.cs

cxhihiling il given Sllilliill roVilI’iilll(’C Sll”llc’1111”1’lllil~ h’ diflic’i]ll it’ 1101inlpossit)lr 10 ilL”Colllpli S1l.

‘I”llissl]()(l](l II()[ IIOW(SV1.I IML”VUIII IIS I“I(NII(lllrsliollit]~ [111’il)flllt’tltt. ol”lllc( i;lllssi; ,ll ;Issllllll)lioll,

AILS IIICI~ W:IyS I() l)(NIIItl i[s il)[lllltnt’1’ 011 II)(’ rusulling Iyo{llltlw;l[cr [1’;l[lsl)oli;l[iol)” IiIII~S’/

l’lolkssor~iolw;tyrccoj:lli7rs 111;11ilk’ llll”llillj\ l)ill)(lS lll~lllo(l illll’(xlllcrs l’ll”ol”i llltl~’c ovill”i;lll(’l’”

I’lim.li(m (lIIr [() lhv finilc tIIItIllwrol” r:ltl(loltlly (nil Wll 1111(’s:111(1Illcir pl:ll-rnlclll. II is m)l ~.1(’:lr

I“r(ml Iu’r(lis(sllssi(ll) Ilowlmvt’r it’lln’ Illl(”rrl:lil]ly ill 111(.}1(’11(.l’;llioll01”1111’sin)lll;llioll (1:11:1l’illlS(’(1

I)y II)(* l)lW-rIIl(SIItS (d’ 1111”Iill(’s Is rt’tlrt’hwl it) lN*r (.slilll:lltxl (’l)l;. It’ ;I IKW srl (}1” riII)(h)IIIly

:;(.l(”ll(’tll itlt’:;~vl~lt. }~(”ll(’l’ill(m(l 1[)1 (“;1(’1101 1111’11 \lllllll;lli(~ll 11111~,, 111(.t} 11]1s iitl(’(’ll;litlt}~ III ll)t’ II:I!;I

}!.ls IlrI;Ilhm is ilh$lll(hxl III 11)1.LXIIIII)III(.{1(’1)1’, II III(I WIIII(SI; III(IIMIIIVst.lrt.lc(l Iill(is wrtt. IISL.{1I(N

r;lt’11 sillllil;llioll 11111,[11(-1111!1’ Illlt”(.ll,lilllv ill (1;11;1 j’,(”ll(”l”illioll is 0111)” l):llliilll~ l.,sllil)lll”tl ill 1111’

‘Iulv(’l}w”ll(”(”
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‘I-hc Ill(xlcl of lhc scmiviwiogrilm inilucnccs lhc CStillliltL’d gr(mndwnlcr Ir:lnspomti(m limrs,

I lowcvu, tlw Cxlulll to which Ihc results ilIT sensitive [t) [hc csliill;~lc of IIw sculiv:lri(~gr;llll is

Ilot CICilr. Since Prol”cssor G()[Wily IlilLl ulultiplc cslinlotcs of tIIC sclllivilriogr:llll, StlC Should

hil\~~shown IIIC scnsitivi[y of Il(*r rcsIIIIs [() {’h;lngus in the” s~llliviiriogrilll~ {m IIK orkr 01 [IM)SC

~ivcn ill I:igurcs I illl(l 2, 111pilr[ic(llilr, !“ilL”C(l will] tllr (Iifl”(.rctus ill IIIC dircctiollill illlll tll~

illliso[r(qlic sclllivilri(~gr; lllls, il Wolll(l Il:lJ/r i)cl’11 bcttrr to IISL”tllc IllL’[ho(lS 01- 7,011;11illliSolrop~”

wl)ich l)rof~.ssor” ( ;ol\Vily n]~’nlions il) s(.c”liol] IV.

I’r(d”css[w ( ;olWily is tllilIlkC(l for lwitl~!it]g S[1(’11 ill] interesting I)ill)Cl” 10 the SlilliStic”:ll

c(mlmunity. ‘1’IK Coll(lilioll:ll” Sillllllil[ ioil Illc”[llo(ls show!l ill IIlc IXII)L.I sllo(ll(l Ilr 01” j:l~;lt Ilcll)

[() [Il(mc f;l~c(l will) Sillli]ilr I)rol)lcl)ls, S01)1(” I)l”ilc’ti<’ill i“ollSi(l~l”il[ iollS” wlliult Wolll(l IICIXI 10 I)C

wl(lrcssul I)rfoll” illlplyill~! IIlvsr i(!v;ls [[} (J[lll.’l’1~1”1~111~’lllyiul..luil(.. il:ll:l l.1.(lllill’1111’l~ls,(Iil”li(”llllv

[}!”11)11 )l(’1ll(’ll lillioll
,,

, S(’lcl’tiot) 01 111(’ Illlllltwr 01 111)(. S 1’()[’ tllr IIlltlilljt 1):111(1S Ill(”tllo(l, (’llo(hill}: ;I

(ov;lli;ltl(xk 1110(1( ’1, 1111’ Illlllllkl’ 01” Silllllliltiolls IllmL’(lL’(i. :111(1 tllr i(l(.lll iiil”,l[ioll ;Itltl 1)(.I’I”OIIII;III1”(. 01”

~lll(’I’llilll Vl” 1111’11)011S, f )111” Ill;llor (li~l,l~[l”(’rlllrtll \\ ’l Ill this slllll~ is 111;11 il (Iors 1101 }J,(~ I ill’ (’11011}:11

ill (1(.l,lilillf! 111(s Illltx’rl;lilllirs III tll~. fill;ll luhl Illh. W’ rr;llill. [11;11lw[~ ll;lys {~1’~xulll]ll[itlfl, 011 IIN.
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SilIllC problem S(XINS cxcussivc. l{owcvcr, [hc incrcmcnl;d L’ost [)( iddiliollill CPU CyCleS is

eswntidly (other [hm IIW [imc irl’~olvcd) wro. I?wn it a full month ot computing is nwied to

do a scnsilivi[y :Iml Ilncert:linl:! ;lllilly~is, [his uxlr;l ~m(~lllpulcrlinw wt~uld Iw (Jflilllc conscqlwncc

given lhl! impm:mcu (Jt’ IIIL’SilfL’ hlorilgC Of IlllCli.’ilr WilSIC.
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Figure Captions

Figure 2. I“tw IWO selnivuriogrilnl cs[inl:llcs ilrt: shoWll ilS il function Of disumcc. ‘I”hc

;iircc[ion:~] scllliviiri(~gr:tllls ilr~ given l“or ho[h tlw }? AS’l”-WI {S’1’ ilnd NORT14-SOUTI I

dinxtions. ‘rh~ ilniSotropic” Sl?lllivilriogr:llll is given t“~)r@ .- [). T/X, z /1. il!l(l n/2. The

dircc[iond d the ilniso[ropic scnlivtiriogritnl ~s[in]ilt~s :lrc very di(fcrcnt. TIN order

of lhCSC CStinli~tCS for the two dinwtions I:A$T-W1;ST ( (;, [)) id NOR; ’1+-SOUTI I

(d =. 7r/2) is rcvcrsd in Ihc Iwo ty]Jcs of CStillliitCS.
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