FOOVLIHWK HA MHHO-TEONOXKNA YHUBEPCUTET “CB. UBAH PUINCKIA", Tom 48, Cs. |, l'eonorus 1 reodusika, 2005
ANNUAL OF THE UNIVERSITY OF MINING AND GEOLOGY “ST. IVAN RILSKI", Vol. 48, Part |, Geology and Geophysics, 2005

CTOXACTUYHA CUMYNALIMA NPU HAKOW FTEOCTATUCTUYECKW MOLENN HA
PYOHU HAXOOMULLIA
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PE3IOME. CroxacTuyeckata CUMyralsi € HOBO M aTpaKTMUBHO HanpaBrieHue B reocTaTuctvkata. MpunoxeHa e YCMewHo Mpu Cb3AaBaHeTo Ha peanicTYHi
MOLENW Ha MPUPOAHW PesepBoapu Ha HedT u ra3. MpunaraHeTo Ha CUMyraumMOHHa TeXHWKa MPW AaHHM Ha PYAHW Haxoaula e 3aTpyaHeHo OT uaGopa Ha
BEPOATHOCTEH MOEN Ha OnuUcaH1e Ha AaHHWUTE, HampuMep raycos, NOrHopMareH, ycToinume 1 ap. MpaBunHUAT U3Gop Ha BEPOSITHOCTHUA MOAEN e rapaHuus 3a
a[eKBaTHOTO CUMYNUPaHE Ha CTOXACTYHATA KOMMOHEHTA Ha re0CTaTUCTUYECKUA MOen.

PesynTatite OT KOMMIOTbPHUTE EKCMEPUMEHTU COYAT, Ye anTepHaTMBa Ha rayCoBOTO M NOTHOPMAIHOTO pasnpeseneHve € YCTOMYMBOTO pasnpedeneHue Ha
AaHnuTe. Mpyu 13nonasaHe Ha YeTUPY UK ABYNapaMeTPUYHOTO YCTOMYMBO pasnpeseneHie ce NocTira MHoro 4oGpa CToxacTYHa napaMeTpu3aLna Ha CrydaiHaTa
KOMMOHeHTa Ha Mogena. B Taau pafoTa ca npeacTaBeHn BapuaHTW Ha TPUMEPHM reocTaTMCTUYECKU MOLENN CbC CUMymauusl Ha JIeBu, KOSTO e peanusauus Ha
Cry4aiHo reHepupaHe Ha faHHW Mo napameTpu Ha YCTOMYMBO pasnpegeneHme.

STOCHASTICS SIMULATION AT SOME GEOSTATISTICAL MODELS IN ORE DEPOSITS
Svetlozar Bakardjiev, Kalin Rouskov
University of Mining and Geology “St. Ivan Rilski”, Sofia 1700; zarcobak@mgu.bg; rouskov@mgu.bg

ABSTRACT. Stochastic simulation is new and attractive tendency in geostatistics. It has been successfully applied in the creating of realistic models for naturally oil
and gas reservoirs. Execution of the simulation techniques in ore deposits data is difficult at choice of probability model of data description, for example Gaussian,
Lognormal, Stable etc. The correctly choice of probability model is guaranty for accordingly simulation to stochastic component in geostatisical model.

The results of computers experiments indicate that alternative of Gaussian and Lognormal distribution is Stable distribution of data. Using four or two parametric
stable distribution is accordance very good stochastic parameterization of the random component of model. In these work present variants of three dimensional
geostatistical models whit Levi simulation, this is realization of random data up to parameters of Stable distribution.
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BbBegeHue B nocnegHuTe geceT roguHu reoctaTucTudeckata Teopus u
MpakTuka ce pasBuBa B NOCOKA Ha CTOXacTUYHaTa CUMYyMnaLWst
CroxactnyeckaTa CUMyraLUMs € HOBO U  aTpaKTMBHO (Chlles and al., 1999, Goovaerts, 1997, Lantuejoul, 2002)
HanpaBneHue B reoctatucTukata. MpunoxeHa e ycnewHo npu MpuivHata 3a TOBA Ca HapacTBallMTe W3UCKBaHMS 3a
Cb3[ABaHETO Ha peanucTUYHU MOAENM Ha MPUPOLHN reonioxka M MKOHOMKYecKa peanncTtuYHOCT Ha Cb3aaBaHUTE C
pesepBeoapi Ha He(bT N ras. npmnaraHeTo Ha CUMynaLyOHHa NOMOLLITa Ha reoctaTucTukata U'qu:)pOBl/l CTOXaCTU4YHK mogenn
TeXHMKa MPU [AHHN Ha PYOHU HAaXOOWLA € 3aTpyAHEHO OT (Goovaerts, 1997; Lantuejoul, 2002).
n3bopa Ha BEPOSITHOCTEH MOAEN Ha OMMCaHWE Ha [aHHuTE,
Hanpumep raycoB, NOrHOPMareH, yCTonumB 1 ap. MpaBunHuaT [TbpBUTE ~ CTOXACTUYHN ~CUMyMaLMM Cca  CBbP3aHW C
1300p Ha BEpOSITHOCTHWUS MOZEN € rapaHU/s 3a ageKBaTHOTO MOIENMPaHETO Ha rasoBo-HedTEHN Pe3epBoapy, MpoyyeHu Ha
CUMyNMpaHe  Ha  CTOXacTMYHaTa  KOMMOHeHTa  Ha TepuTopusita Ha Wara Tekcac (CALL). B bwnrapus vact ot
re0CTaTUCTIYECKIS MOLEN. pesynTatute 6sixa MokasaHW Ha CemuHap, OpraHu3MpaH no
nuHnaTa Ha American Association of Petroleum Geologist —
Pe3ynTaTTe OT KOMMIOTbPHUTE ekcriepuMenTn couat, ye  AAPG. TuniyeH pesynTat, [eMOHCTpUpaH Ha cemiHapa e
anTepHaTMBa Ha raycoBOTO M NOTHOPMANHOTO pasnpeaeneHxme nokasaH Ha BapuorpamMeH MOLEn B XOpU3OHTanHa nocoka
€ YCTOMYMBOTO pasnpeseneHne Ha ganHuTe. Npu n3nonasaqe (MbpBaTa oT rope Ha oMy Bapuorpama) v BepTukasnHa nocoka
Ha  YeTpM MMM [BynapameTpuuHoTo  ycToiumso  (TPacbukaTa Haii-oTaony) ca nokasaHi Ha (cur. 1).
pasnpefeneHne ce MnocTura MHoro pgobpa cToxacTuyHa
napameTpu3auunst Ha CryqaiHaTa KOMMOHeHTa Ha mogena. B B ropHata uacT Ha rpagmkata € nokasaH CXemaTudHo
Tasn paboTa ca NpeacTaBeHM BapuaHTM Ha TPUMEPHM u3cneasaHuUAT oBekT, xapakTepuaupaly ce C “NuHeHoCT” B
reocTaTUCTUYECKN MOAENU CbC CUMynauus Ha Jlesu, KosTo e HanpaBneHue  u3Tok-3anaf. OueBMgHO e, 4Ye  Ha
peanu3aLMs Ha Cly4ailHoO reHepupaHe Ha MAaHHM Mo PeanuCTU4HOCTTa Ha Mojena BbB BepTUkania nocoka L
napameTpy Ha YCTOMYMBO pasripedeneHye. npeyat” uarnaxgalmTe CBOACTBA Ha BapyorpamMHust MoZer.
3a f[a ce HamamuM M3rnaxgalloto AeiicTue, ce npeAnara
CNeaHoTo:
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®ur. 1. TUnM4HO NoBeAeHNe Ha BapMorpamMH1 Mofenu B 3aBUCUMOCT OT
mopchonoruaTa Ny npeanonaraeMoTo pasBuTie Ha pyAHuTe Tena

®ur. 2. Cxema Ha Tbpcelums anropuTbM

A — npunara Cce HOB anropuTbM 3a OTCABAaHE Ha
HabnogeHusTa, kaTo TbpcewwmaT enuncoug (cur. 2) cneasa
anroputbMbT — Snesim (single normal equation simulation),
KOWTO € OnuCaH AeTalrHo B creuuranusupaHata nuteparypa
(Chiles and al., 1999; Goovaerts, 1997; Journel, 2002); B —
n3bupa ce NOAXOAsALY CTPYKTYPEH, FeOXMMUYEH, (hOpMaLMOHEH
WM KOMOVHWPAH TEONOXKM MOZEN, 3a KOWTO C onpejeneHa
BEPOSITHOCT CE CMAATA, Y€ KOHTPONMpa HanMYMeTo Ha MomnesHo
uskonaemo. [eomeTpusaTa Ha Mogena u npefcraBswata ce
uMcpoBa AuckpeTM3aums ce Hapuyat “meku” (soft) gaHHu; C —
u3bupa Ce afexkBaTeH Ha KONMUYECTBEHUTE, HapuyaHn ole
‘rebpan”  (hard)  gaHHM,  BapuorpameH  Mogen W
CbMbTCTBALLATA [0 KOpEnauuMoHHa CTPYKTYpa, Kato B
npuBedeHaTa no-rope Mo NIATEpaTypHU AaHHW Tabnuua ca
[a[leHn C HapacTBalla W3non3BaeMocT TPUTE Hali-NonaBaHu
BapyorpamH1 MOZEnM.
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Moaudmkaums Ha meToamMKaTta

basupallata ce Ha pasnukata Mexay ABe TOYKM CTaTUCTUKa
Ha BapuorpamaTa e MHoro crnaba, 3a fa OT4eTe reonoXkuTe
0CODEHOCTW, Hanmpumep, Ha MPOXUIKOBO-BMPBLCHAT TN
Haxogulla, BMECTEHW Haxodulia B NUHENHN LLIOKBEPKN,
CUCTeMn OT Xunn, nnactose u Opyru, B KOUTO B onpeaeneHn
NOCOKM pyaHWUTE OT 6e3pyaHuTe yvacTbly HAMa Heu3OexHO
fja ce ‘crmBat’ B MOAEna W fAa NopaxaaT HEXenaHoto
narnaxgaHe. 3a ga ce usberHe ToBa, Npu CUMynauyusTa ce
npunara creuudMyHa maTemaTuyecka npouedypa 3a
WHTEerpupaHe  Mexay  reonoxkute  (soft  data) m
reoctatnyecknte (hard data) paHHu. B cnyvas meTogbT
Snesim ce pasLumpsiBa ¢ BEPOSTHOCTHATA CXeMa, NpeanoxeHa
ot Journel (2002), kbaeto 3a BCska UTepauust ce npecmsiTa
CTOWHOCTTa HAa W B U3BEAEHATA OT HETO 3aBMCHUMOCT:
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Pe3ynTaTti oT KOMNIOTbLPHN eKCNepUMEHTH

Mpu HawwWTe YnuCneHN ekcnepumeHTy npu w < 1 3a Bcska
TOMKa OT MPOCTPaHCTBEHaTa Mpexa 3a cumynauns ce
HamarnsBa BAMSHWETO Ha reoCTaTUCTUYECKUTE AaHHW BbPXY
KpaiiHaTa peanusauus, peCcrekTUBHO Ce HamarsiBa ponsaTa Ha
YNCTO reonoxkata MHdopmauws. EctectBeHo npu w > 1
MPOMOPLMOHANHO Ce YBenuyaBa ponsTa Ha KonuyecTBeHaTa
reocTaTucTuiecka WHopmaums. Ha dur. 3 ca npeacraBeHu
OBYMEPHW BapuaHTM Ha pearmsaumv (B NfaH) Ha eguH
XOPU3OHT OT PyOHO HaxoguLle, B KOETO MMa YCTaHOBEHA Kro-
3anag, CeBepoM3TOYHA BEPreHTHOCT Ha  PYAOBMECTBALLY

CTPYKTYpW.

®ur. 3. KoMnioTbpHM eKcnepuMeHTH ¢ Bapuauuu Ha napamMeTbpa w



B ngBata 4acT Ha puUCYHKMTE € npefcTaBeHo
npeobrnagaealloTo BMWSHWE Ha reocTaTUCTUYECKUTE AaHHM, a
B AsiCHaTa 4acT e npeAcTaBeHo NpeobnaaasalloTo AeicTBue
Ha reonoXkute AaHHW. CumynauumMTe ca NpaBeHW Npu egHu
CbLUM KOMMYECTBEHW [AaHHU W BEPOATHOCTHA MaTpuua Ha
“MeKuUTe” fiaHHU, HO NPU PasfyHL CTOMHOCTM Ha W < 1 1 npu
w > 1, KOETO KakTo Ce BWXKAQ OT PUCYHKWUTE, BnMse
CbLUECTBEHO BbPXY “PeanuCTUYHOCTTA” Ha M30BPaKEHMETO.
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