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GIS INTEGRO is the geo-information software system forming the basis for the integrated interpretation
of geophysical data in researching a deep structure of Earth. GIS INTEGRO combines a variety of computational
and analytical applications for the solution of geological and geophysical problems. It includes various interfaces
that allow you to change the form of representation of data (raster, vector, regular and irregular network of
observations), the conversion unit of map projections, application blocks, including block integrated data
analysis and decision prognostic and diagnostic tasks.

The methodological approach is based on integration and integrated analysis of geophysical data on
regional profiles, geophysical potential fields and additional geological information on the study area. Analytical
support includes packages transformations, filtering, statistical processing, calculation, finding of lineaments,
solving direct and inverse tasks, integration of geographic information.

Technology and software and analytical support was tested in solving problems tectonic zoning in scale
1:200000, 1:1000000 in Yakutia, Kazakhstan, Rostov region, studying the deep structure of regional profiles 1:S,
1-SC, 2-SAT, 3-SAT and 2-DV, oil and gas forecast in the regions of Eastern Siberia, Brazil.

The article describes two possible approaches of parallel calculations for data processing 2D or 3D nets in
the field of geophysical research. As an example presented realization in the environment of GRID of the
application software ZondGeoStat (statistical sensing), which create 3D net model on the basis of data 2d net.
The experience has demonstrated the high efficiency of the use of environment of GRID during realization of
calculations in field of geophysical researches.
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IIpumenenue 'MC MHTEI'PO B 3a1a4yax nmoucka MeCTOpPO:KIeHHH HepTH
U rasa

E. H. Yepemucuna, A. E. Cennep

Bcepoccuiickutl nayuno-uccie0oeamenbCkuti UHCMUMYm 2e0102UeCKUX, 2e0QPU3UYECKUX U 2COXUMULECKUX CUC-
mem, Poccus, 117105, . Mocksea, Bapwasckoe ., 0. 8

B ocHOBY cHCTEMBI MHTETPUPOBAHHOW MHTEPIPETALMH F€OPHU3NIECKUX AaHHBIX IPU U3Y4YE€HUU TITyOUHHO-
ro crpoenus 3emiu nosoxkena cucrema ['IC MHTEI'PO, sinstomasicst reonHGOpMaMOHHON CUCTEMOI (yHK-
[IMOHUPOBAHUSI Pa3HOOOPa3HBIX BBHIYMCIHUTENBHBIX M AHATMTUYECKUX NPHIOKEHUH NPH PEIICHUH Pa3INYHBIX
reonormdecknx 3amaad. [ MIC MHTETPO Bximrouaer B cebs MHOrooOpa3Hble HHTEP(HEHCHI, MO3BOJISIONINE U3Me-
HATH (OpMY INpECTaBIEHUS JIAaHHBIX (pacTp, BEKTOp, peryJsipHas M HEperyJisipHas ceTh HaOJIIoJeHuit), 0JIoK
npeoOpa3oBaHus KapTorpadUiIecKuX MPOEKIUH, a TaKKe MPUKIaTHbIe OJOKH, BKIIOYAIOIINE OJIOK HHTETPHPO-
BAaHHOTO aHAJIN3a JJAaHHBIX 1 PEIICHNUS MPOTHO3HO-ANArHOCTHIECKUX 3a/1a4.

Meroanueckuii moaxo ] 6a3upyercst Ha HHTErpalyuy ¥ KOMIUIEKCHOM aHaJIN3e Teo(pH3nIecKuX JaHHBIX T10
PErHOHATBHBIM TIPOQUIAM, IeoGU3NYECKUX NOTEHIUATIBHBIX MOJICH M JOIOJHUTENBHOM I'eOJOrHYecKOd HH-
(hopmary Ha U3y9IaeMyI0 TEPPUTOPHIO.

AHanuTnueckoe obOecrieyeHue BKIOYaeT MakeTbl TpaHcdopmanuii, GpuiibTpanuun, craTucTuyeckod obpa-
OOTKH I0JIeH, pacueTa XapaKTepPHUCTHK, BbIJIEJICHUS JIMHEAMEHTOB, PELICHHs MPSIMBIX U O0paTHBIX 3a/iay, HHTEr-
pHpOBaHMs TeOMH(POPMALINH.

TexHonOrus ¥ NPOrpaMMHO-aHAINTHYECKOE 00ecTieueHre anpoOHPOBATIICH NPU PEIICHUH 3a/1a4 TeKTOHHU-
yeckoro paoHuposanust B Macmradax 1:200000, 1:1000000 B SAxyrtun, Kasaxcrane, PocToBckoit obnacth, u3y-
YeHUs TIIyOMHHOro cTpoeHus 1o pernoHansHbM npodmism 1:EB, 1-Cb, 2-CB, 3-Cb u 2-/IB, npornosa Hedte-
ra30HOCHOCTH B paiioHax Bocrounoit Cubupu, bpazumum.

KiroueBrbie cnoBa: mapamiensHble Beraucienus, [ PU/I, reodpusndyeckue mccnenoBanus, oopaboTKa naH-
HEIX, 3D cereBast monens, GIS INTEGRO, ZondGeoStat
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The building of the models of bowels of the earth is an actual problem, both with standpoint of
the scientific studies, and with standpoint of practical activity mankind.

The scientific aspect of the decision this is attempts of understanding the processes of the for-
mation and evolutions of our planet. Practical — in forecasting and searching of extractable natural
resources for our vital activity. The rash technical progress during last two centuries has generated the
huge amount absolutely new devices, technologies, materials. The amounts industrial production
grows in groups of ten and a hundreds once. This has brought about need cutting the increase the min-
ing as traditional resource (coal, oil, ore etc.) so and extractable natural resources practically not
claimed earlier (the uranium, nickel, aluminum etc.). On expert estimations in surface layer of the
earth (the depth not more 1 kilometer), available to mining useful resources by traditional technology,
is extracted more than 70 percents useful extractable natural resources already.

Enumerated above and some other factors illustrate urgency of the building of the models of bed-
ding of recourses for the reason forecasting, detailed elaboration and estimations of the volumes and
extractable natural resources useful fossilized. GIS INTEGRO provides:

The building of the models is based on data processing the geophysical measurements, got by dif-
ferent methods of the geological exploring. Date in most cases present itself regular two-dimensional
or three-dimensional network. A network node contains values of measured geophysical parameters
(for instance, gravitation gradient, magnetic field value, etc.).

In our institute designed and developed software complex GIS INTEGRO, designed for processing of
geophysical data. It is Russian innovation technology for solution of nature-use problems.

GIS INTEGRO provides:

Techniques and tools for integrated data analysis.

Regional forecast of oil and gas perspectives.

Environmental monitoring of oil-and- gas bearing regions.

Information and analytical support of nature-use management.

With standpoint of the processing for building of the models of earth bowels need mention the
following typical features the data:

Large and very large volume. So, for instance, network of the size 100x100x20 contains
2-10° nodes. Every node contains several values of the physical values. Image such small network
contains the order of a million of values. In practice meets need of the processing the networks,
containing too much values. The volume given herewith exceeds 2 Gbytes — greatly possible volume
for keeping in operative memory the most wide-spread IBM PC computer architectures.

Possibility to ambiguous interpretation to observed anomaly. Revealed as a result of processing
spottiness can be caused either as significant on its size anomaly, located from surface deeply, so and
small anomaly, lying to surfaces close.

Enumerated above factors (either as variety of other) determine at building of the models of earth
bowels use complex algorithms data processing, multipass processing the same material at variation of
importance’s parameter processing, use statistical and iterative methods of the processing. One pass
calculation time maybe forms several hours, and in some case can reach the tens of hours.

The appearance of the environment GRID create the possibility of the considerable reduction ex-
ecution time for some classes of geophysical tasks, were multisequencing of the process data pro-
cessing possible.

This article discuss two the most perspective approaches of the multisequencing, not requiring
significant modification existing software and giving significant advantage on time performing the
calculation.

The first approach

The typical particularity of the three-dimensional nets in the field of geophysics is vastly greater
amount of the nodes on axes X and ¥ (the plane X0Y is parallel earth surface) in contrast with amount of
the nodes on Z axis (Z is directed vertically downwards) (Fig. 1.). The reason — is quick growth of rela-
tive error of the measurements with depth and brings about small validity of the deep measurements.
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Fig. 1. Typical geophysics data network

Exists the extensive class of the tasks, which algorithms are based on calculation in each network
node of the certain values as a surrounded nodes function, removed from base node not far then any
value R. In this case possible following scheme of the multisequencing.

The source net divides on separate fragments by vertical planes paralleled ZOX or ZOY. The pro-
cessing algorithm placed in nodes GRID parametric tunes in on processing single specified fragment.
Processing of each fragment is produced by separate node GRID, which is sent whole net. After ter-
mination of the processing all fragment in nodes GRID got results are integrated in resulting net and
are delivered researcher (Fig. 2).
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Fig. 2. Scheme of processing using GRID

The algorithms of integrations result usually it is enough simple and require not big running time.
Therefore it possible considers that reduction of calculation time proportional to account of the amount
fragment partition.
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If source network great, that possible optimization of volume transferring data. To GRID node
transfer only extended fragment, consisting directly of fragment plus nodes removed no more than on
R from border nodes of the fragment of the net (Fig. 3). The amount real transferred data decrease in
this case proportional to amount of source net fragments.
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Fig. 3. Transfer optimization

The volume of the issues possible to optimize, sending to GRID node only extended fragment,
consisting directly of fragment plus nodes removed no more than on R from border nodes of the frag-
ment of the net.

The second approach

Realization of software package ZondGeoStat (statistical sounding) for finding linear anomaly
by vector flap in 2D task of the geophysical studies demonstrates second approach of the possibility of
the use the multisequencing. Statistical sounding allows provide tracing the statistical parameters in
the moving changing size window. It allows to go to 3D object, carrying information on deep con-
struction of the earth of the under investigation territory.

The algorithm of package is based on calculation of the necessary features inwardly certain
square area of the fixed size, named by window. The centre of window complies with one of the nodes
of the net. The results of the calculation single window fit are situated in central node window. The
single pass of the calculation consists in processing all possible fixed size windows (Fig. 4), where Nx,
Ny — are number of nodes X and Y axis, R — size of current window:
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Fig. 4. Single pass. R=1
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The Following single pass differs the size used window (Fig. 5).
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Fig. 5. Single pass. R=2

Accordingly on following stage of the calculation changes the size a window and procedure of
the calculation is repeated.

The finally calculation is collection of the calculation of the set of the different size windows.
The typical amount of the different sizes window under given study forms from 10 up 30.

Created in GRID environment realization of ZondGeoStat use individual GRID node for calcu-
lating of single pass, in other words for processing all source data grid by fixed size window. So —
logical scheme of using GRID environment in this case very similar to scheme of Figure 1.

Conclusion

The derived experience has demonstrated high efficiency of the of use GRID environment in the
field of geophysical and geological investigations.

It seems perspective further adaptation other software package data processing in GRID envi-
ronment.
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