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Abstract — Pointwise geological datac;, are used as initial
information for creating hydrogeological models (HM.
Interpolation methods are applied to creates-maps on (xy}-grids
of HM. The maps represent geometrical and physicaleftures of
geological layers. If solutions of boundary field pblems are used

distributions, some groups of Li are united intorengeneral
G-regions with a common figure i. For the example+/2, the

L5, L6, L7 regions conditionally constitute the kégion (see
Fig. 2, r=+/2). Objectives of the research are to examine
images and sizes of generattégions, if 2>r >0.

as interpolation results then oy, represent boundary conditions.
They must be joined to nodes of the interpolation dd. In this
paper the case is considered when the local dataaseh region Il.

presents a circle. Features of this approach are westigated if the It is much simpler to consider images of the gehnera

ircl di h f to two pl tepsf if . L . .
(C)'(;C)fg:% IS changes irom zero fo lwo plane stepst a Untiorm G-regions within the 41 area, where the sizes Li of the general
' regions meet the formula:

IMAGES OF GENERALG—REGIONS WITHIN THE1x1 AREA

Keywords- data interpolation, hydrogeological models @)
where i=0 presents the L—Oégion size unreachable for data
search 1(<0.707);i=9 corresponds to the general L9 area size
which appears whan> V2.

9 .
>Li=10
i=0
l. INTRODUCTION

To simplify explanations, the normalized uniform
(x, y)— grid is considered where the plane approximatieps
hx=hx=1.0. For the node pO0, the local normalizeatrce area is
the X2 square enclosed by the eight neighbouring nodes
pl, p2, ... p8 (see Fig. 1). The node pO represéetotigin of
the local X =x, - X, Y=Y, -V local coordinate system where
x0 , y0 and x, y are coordinates of the node pOtaeddatum
pointcin , accordingly.

In the publication [1], three forms of data searetions were
considered (a square, a circle, an area enclosedrds/ of
hyperbola). In this publication, the region of ttiecle form is 8 1 1
considered for the case when the total searchisueslarged to
the 44 square. The local search area is defined by the
expression:
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wherer is the circle radius.

In Fig. 1, two quadrants corresponding to the cas€sO and
r=+2 are shown. Ifr =1.0, four types of data “give out”
G-regions L1, L2, L3, L4 exist and features of thesgions =
have been investigated ifOr <1.0 [1]. The numbers enclosed
into brackets that follow the symbol Li of Fig. loipt out
indicesp of nodes where data are sent. For example, L3y, 3 6 !
shows that data from this kdegion are sent to node$ ps, Pos
ps. If r> 1.0 then much more complex distributions of the
G-regions appear (see Fig. 1, the crase/i). Any G-region is
enclosed by arcs of circles (four circles #1.0). Ifr >1.0, the
number of interfering circles enlarges and the nembf
possible different Li regions also increases. Rerdaser = V2
example, the regions L4, L5, L6, L7 exist (inteefiece of 14
circles). In order to simplify graphical images dfi

L5 (0,1,5,2,6) L6 (0,1,5,2,15,6)
L3 (7.4,3)

0,3)

Fig. 1. Distributions of Li regions if=1.0 (3 rd quadrant) and
r= ﬁ (1 st quadrant)
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Fig.2. Images of general Li regions for some caiticalues of the radius
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TABLE 1

GENERAL FORMULAS USED FOR COMPUTING AREAS OEO, L1,...,L9 VERSUSR

Zone LO L2 L3

L4 L41 L5 L6 L9

L8

zone 1 1-L1 | nr?

0<r<0.5

zone 2 ar’-2L2 | nr*+Als

05<r<0.7071

1-Ls

zone 3
0.707kr<1.0

Ba1 4-2L1-Aos | 1- Ly

1+Algs

zone 4
1.00<r<1.118

2A4 -4-Aos | 1-Ls

Ao-0.%05 | 2(Axa-4-Aos) | B2—5

zone 5
1.11&r<1.1786

L5-Ce

Clo- Aos ALg—L3-L5 Ba2—5 1- Ly

zone 6
1.178&r<1.25

Baz - Aos Aio-Ce 1- Ly

zone 7
1.25r<1.4142

Baz - Aos A 1- Ls

zone 8
1.414Xr<1.5811

Ba2 - Aos 1- Ly Ay

zone 9
1.581kr<1.8028

1- Lz Alxl

BaS - AO.S

zone 10
1.8028&r<1.8385

1- Lz Ax3

Baz - Aos

zone 11
1.838%r<1.9003

Cx4 Ax3

1- Ly

zone 12
1.9003%r<2.0000

Ags

1-L9

Ls - sum of computed areas Li within a zone; for egenL0=1- Ly =1-L1-L2 (zone 2). Symbols of typés B, C correspond to formulas of Table 2.

TABLE 2

FORMULAS CORRESPONDING TO SYMBOLS OF TYPHS B, C USED INTABLE 1

A(t) = 2(tVr® —t? +r?arcsin(t/r) - general expression

Symbols of table 1 Parameter zones

Ay = 2A(05) t=05 r>05
1.2

2';2 =§(XO)2_A;Z51 L t=x, = 05/4r? —1 r>05

A, =4+ - 2A(10) t=10 r>10

A, = A(x) - 4x, +4 t:xlzm r=10
L= A(X,) - 4%, +4— A0

?12 =j(+173rz _?ze i 2(2(1)_ %)= AL t=x,=05-082-1 |r>125

CL, =1+ ar? —16x, — 2(AL- X,) — A(X,))

Az = A(LS) +6x; ~ 8~ A(X;) t=x=vr?—225 r>15

C. = 2A(05) - 2A(15)+12-24x, + 2A(L+ X,) — 2A(1-X,) fox, m > 18072

B,, = 4(a, - r?arcsin@, /1)) a, = 05(1—/2r2 - 1) 1>r12>1/42

B,, = 4(r*arcsin@, /1) -a,)+5 a, - 051—2r’ —1-1) r>10

B, =4(r?arcsin(l—a,)/r)+a,)+1 a, = 05@-+/2r7 -1) r>.25

Auxiliary terms : A(05) = 05(/4r? =1+ 2r? arcsinQ5/r), A(X,) = 05V4r2 —1+2r?arcsing/4r2 - 1/2r),

A(LO) = 2(r2 —1+r2arcsing/r)), A(x) = 2(Jr2 —1+r2arcsing/r2—1/r), A(L5)=3Jr? - 225+ 2r2arcsin(L5/r),

C(x,) = 4((1- xz)\/r2 -@1-x,)* - xz\/r2 —x2 +r2arcsin(l- x,)/r)—r®arcsing® /1)),

A(Xy) = 3Wr? — 225+ 2r2arcsing/r? — 225/r), A+ X,) = 2((L+ X,)\/r? — @+ x,)> +r2arcsin(L+x,) /1)) ,

A= x,) = 2((L- X,){/r* — (1= x,)? + r2arcsin(L- X,) /1))
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In Fig. 2, images of general -liegions are shown for some becomes very complex and this case cannot be reeoded
critical values ofr. Critical values are borders of zones wheréor the local data search. This regime may be wréast if it is

different set of general formulas must be usedcfmmputing
area size of the kregions (Table 1).

used for other specific purposes (image processthga
smoothing et.c.)

Table 2 exposes the formulas corresponding to @éner

symbols A, B, C used in Table 1.
As mentioned above, the generalggions may include a
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of data distribution from the L6 region is not kmawl he other
generalized regions L8, L9 also includes untraceffisfring”

regions. The data release pattern is exactly kniévite r > 0.

The recommended value for local data searah<i®.99 [1]. If

r>1, then the data spread out pattern becomes venples.

CONCLUSIONS

Investigation of local data search for local intdgtion
purposes has been carried out if the data seagibnrdnas a
circle form. The graphical images and their are@ssiof data
“give out” G-regions have been obtained if the circle radius
has values 2 r > 0. If r>1 then patterns of data spread out

A. Spalvip§, I. Lace. Punktveidageolagisko datu piesaiste interpaicijas reZgim, ja datu mekleSanas apgabals ir aplis.

Punktveidageolasiskos datuss, izmanto hidrgeologisko modéu (HM) veidoSanai. Lai iegu o - kartes HM (xy) — refiem, tiek izmantotas interpadijas metodes.
Sis kartes aprakstgeolagisko shnu fizikalas ungeometrislas padbas. Ja k interpohicijas rezulitu izmanto lauku teorijas robeZpreiiu atrisirjumu, tades, tiek
izmantoti k& pirma veida robeznoteikumi. Tos iagiesaista interpatijas reza mezgliem. Publiicija analiZts gadjums, ja lokilais datu mekiSanas apgabals ir
aplis. § gadjumaipadbas iztitas, ja apa rdiuss maiés no nullesidz homogna (xy) — rega diviem plaknes $em. Noskaidrots, ka ja meidanas aja radiuss
parsniedz rega plaknes da garumu, tad datu izmantoSanas apgabalu forries lbti komplicstas. Rakgt doti So formu grafiskie ati kritiskajam radiusu
vertibam, ja ladiuss maias robe#s no nullesidz diviem rega plaknes d@&em. Tabulu veid dotas formulas, kuras izmanto @io formu laukuma agkiniem.
Konstatts, ka nav ieteicams lakds interpoicijas veik§anai izmantot me&ganasadiusu, kurs ir lieiks par rega soli.

A. Cnansunb, U. Jlane. IlpuBsizka TOYeYHBIX Fe0J0rHYeCKHX AAHHBIX K HHTEPHOISIIIHOHHBIM CETKAM, ecJI 00J1aCTh MOMCKA AaHHBIX HMeeT opMy Kpyra.
ToueuHbIe re0IOrH4ecKie JaHHBIE Oi, MPUMEHSIOTCS U IOCTPOeHUs ruzaporeosornueckux mozpeneit ('M). Ilyrem 06paboTky MHTEPOJSALMOHHBIMU METOAMH,
HOJIYHaloT o - KapThl 1151 (Xy) — cetok I'M. DTn kapThl XapakTepusyloT GpU3HUECKHEe U Fe0JIOTHYECKUE CBOWCTBA FOPU30HTOB. ECIM Kak pe3ynbTaT MHTepHosLIN
HCHOJIB3YETCs PEIICHHE KPAeBbIX 3a1au TEOPHH MOJIs, TO Ojn HPUHUMAIOTCS B Ka4eCTBE MPAHUYHBIX YCJIOBHI IEPBOro poja, KOTOpble HEOOXOIMMO HPHBS3ATh K
y3J1aM MHTEPHOJIALMOHHOM ceTkU. B 9Toil myGimkaimy aHamu3upyerTcs cirydaid, Korjaa 00J1acTh JIOKaIbHOTO MOMCKA JaHHEIX nMeeT (opmy kpyra. CBoiicTBa 3TOro
BapUaHTa MCCIEAYIOTCS Il 00/acTH M3MEHEHHs pajuyca Kpyra oT HyJsl 10 JBYX IIAaroB OJHOPOJHOM (Xy) CeTKH. YCTaHOBJICHO, YTO €CJIM PaauyC Kpyra nomcka
JIAHHBIX TPEBBIIIAET JUIMHY OJHOTO Iara CeTKH, To (opMbl 00NacTel MCMOIb30BAHHS UCXOAHBIX JAHHBIX OYEHb YCIOXKHAIOTCA. [IpuBeseHbI pHUCYHKH 3TUX (hopM
JUISL KPUTUYECKUX 3HAYCHUI pajuyca MOoKCKa, €CJIM TOT MEHSETCS OT HyJIs IO BEJIMYMHBI JIBYX IIAroB ceTkH. B Bue Tabnmiy JaHel ()OpMYIIbl, C MOMOIIBIO KOTOPBIX
MOYKHO OMpEAeTNTh Miomans 3Tux (opm. CaenmaH BBIBOA, YTO HE PEKOMEHAYETCS IS BBIMONHEHHS JOKAIbHOW HHTEPNONSALNN MPUMEHSTh PAafdyC MOUCKA
MPEBBILIAIOMINI OJIMH LIAT CETKHU.
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