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BbICTABKU

B paGorte obcyxaaeTcs cToxacTMYeCKUil cnoco6 onpeaeneHus reorlorMyeckoro pucka npu nokanusaumm nepcnekTUBHbIX Freorormyeckmux
00BLEKTOB U OLEeHKe BeNM4YMHbI pecypcoB YB ¢ ncnonb3oBaHMeM AaHHbIX CEMCMOpPa3BeaKU.
Mpeonaraemasi TexHONOrus NO3BONIAET paccMaTpuBaTb Habop ¢hakTopoB HeonpeaerieHHOCTU UCXOAHbIX AaHHbIX: MOrPeLHOCTU CTPYK-
TYPHbIX NOCTPOEHWUI, HeonpeaeneHHOCTU NPOrHo3a TOMWMH U NONOXEeHUSI KOHTaKTOB, ANana3oHHbIN XapakTep OLeHOK unsTpaLuoHHO-
€MKOCTHbIX CBOMCTB: MOPUCTOCTU, HACBILLEHHOCTU, NSIOTHOCTU U T.4. BaXHbIM UCXOOQHLIM 3TaNOM TEXHOSIOrMU ABMsSIETCA KonuyecTBeHHas
OLEeHKa HeomnpeaenieHHOCTU BXOAHbIX AaHHbIX. [lanee NpuUMeHseTCA MMUTaALUMOHHOE MoAernupoBaHuWe NMOrpewHOCTeN UCXOAHbIX AaHHbIX
Ans Toro, YToObl U3MEepUTb UX BIUSHUE HA HeonpeaeneHHOCTb NoKanu3aLuumn reoniorm4eckux o6 bLEeKToB (NOBYLUEK, 3anexen 1 np.) U Ha
AManasoH BO3MOXHbIX 3Ha4YeHU Benn4nHbl pecypcoB. Mpu moaenupoBaHMu hakTOPOB pUcKa UCMOSbL3YHTCA CTOXacTUYecKue MeToabl, B
YaCTHOCTU UMUTALMOHHOE MoAeNMpoBaHUe Nnoren NOrpeLHOCTeN U cTaTUCTUYeckoe moaenupoBaHue no metoay MoHTe-Kapro.
MmuTaumoHHoe MopenupoBaHue nornei ownboK NpUMeHsSeTcs AN y4YeTa pe3ynbTaToB MOrpeLlHOCTe CTPYKTYPHbIX NOCTPOEHUI B MeX-
CKBaXXWHHOM npocTpaHcTBe. [py 3TOM ocyLLecTBNAETCA aKKypaTHbIM y4YeT Kak AaHHbIX CeMCMopa3Beaku, Tak U CKBaXXMHHbIX AAHHbIX; pe-
3ynbTaThl NpeacTaBneHbl (PYHKUMAMN AOCTOBEPHOCTU NoKanusauum U PyHKLUUAMU pUcka BeNIMYMHbI PECYPCOB; Ha X OCHOBaHUM OLeHUBa-
HOTCSl MaKpOXapaKTepPUCTUKM, NO3BONSIOLWMNE OCYLLECTBNATH KONMYECTBEHHYH0 OLEHKY Pa3fnvyHbIX (DaKTOPOB reoriorm4yeckoro pucka.

OIIEHKA U YYET BJIMSAHUA IIOT'PEIIIHOCTEH
3D CEUCMHUYECKHX CTPYKTYPHBIX IOCTPOEHHI

A.l. ABEPBYX
H.Jl. ABAHOBA

QUANTIFICATION AND RESULTS ASSESSMENT FOR 3D
SEISMIC-BASED MAPPING ERRORS
A.G. Averbukh, N.L. lvanova

This paper discusses the seismic-based stochastic approach
to geological risk quantification while localization of geological ob-
jects and estimating resources of hydrocarbons. That technique
considers a complex of input uncertainty factors: mapping errors,
uncertainty of thickness and contact mark prediction, ambiguity
of porosity, saturation, density, etc. forecasting. Important part of
this procedure is quantitative assessment of input data reliability.
Next we simulate listed uncertainties in order to evaluate their
influence on the following results: uncertainty of geological object
localization and range of estimated resource value. We use sto-
chastic technique in the risk factors modeling process, particularly
error field simulation and Monte-Carlo modeling.

A simulation modeling technique is proposed to model
crosswell-space structural mapping error fields. This includes
statistical estimation of seismic exploration error field parameters
using well data; modeling of equiprobable structure map imple-
mentations plausible in terms of estimated error parameters;
stochastic assessment for trap localization reliability function and
for risk function in the hydrocarbon resources estimating; deter-
mination of macro-characteristics that quantitatively characterize
various aspects of the geological risk.

INTRODUCTION

The technique highlighted in this paper stochastically as-
sesses geological risk caused by uncertainties in structural map-
ping, by ambiguously defined contacts and at times by a ranged
user-specified porosity, saturation, fluid and density factors char-
acteristics for a hydrocarbon pool. In addition to the traditional
definition of a geological risk as probability of “loss” in estimating
the resources, we also consider the error risk in localizing a pro-
ductive trap, for which purpose we employ the reliability function.

As a result, trap localization reliability function is estimated.
Such function describes the probability for each point on the
initial structure map to fall within the structural closure. Analy-
sis of the reliability function, thus obtained, allows quantitative
characteristics to be applied to assess the error risk in localizing
the structure.

Quantile estimators of the spatial structural characteristics
(amplitudes and area size) are helpful in quantitatively providing
optimistic, pessimistic and basic versions for the respective ge-
ometry parameters.

By additional modeling of effective thickness and contact
position uncertainties we estimate pool localization reliability
function, in particular, we product its internal and external parts
contouring.

We use similar approach for the boring efficiency character-
istics stochastic mapping. By possible variants of pool localization
statistical analysis we construct expected value function of crite-
rion, followed for well position definition.

In the multiplicative scheme of the volumetric method ap-
plied to estimating the resources, the geometry uncertainty is
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BBEOEHUE

Celcmuyecke MOCTPOEHWUS  BbIMOSHS-
I0TCS C OnpeaeneHHbIM YPOBHEM TOYHOCTY,
Mo3TOMYy WX WCMONb3oBaHWe Bcerda SBns-
€TC UCTOMHWKOM HeornpefeneHHocTn. Tak
KaK CTPYKTYpHasi kapTa SIBMSieTcA OOHWUM U3
rMaBHbIX MaTepUarnos, Ha OCHOBaHWUN KOTOPbIX
peLLaeTcs KOMMIEKC AarnbHeNLLINX reonoro-re-
odm3nHecknX 3agad, Takvx Kak nokanvsaums
N OKOHTYPVBaHME MEPCNEKTUBHBIX reonornye-
CKUX OOBEKTOB, OLiEHKa BENWUYMHbBI PECYPCOB,
060CHOBaHVIE NONOXeHUs To4ek nog bypeHre,
HeobXxoAMMO MMETb METOAOONMI0, MO3BONSHO-
LY Y4WTbIBaTb BUSIHWE MOrPeLLHOCTEN UC-
XOAHbIX AaHHbIX M OLIEHNBATb BbI3BaHHbIV VMM
reorniorn4ecknin puck.

Mpennaraemas TEXHOMNOMMS OCYLLECTBS-
€T CTOXaCTU4eCKWii aHanm3 hakTopoB reoro-
MMYECKOro puCKa, BbI3BAHHOTO HeorpeaeneH-
HOCTSIMM KaK CTPYKTYPHbIX MOCTPOEHWUI, TaK U
XapaKTepycTVKamm 3anexmv YB (OTMETOK KOH-
TaKTOB, TOSILLMH, KOMNMEKTOPCKNX CBONCTB).

OpHoBpPEMEHHO € TPaAMLMOHHBIM orpe-
[erneHnem reororm4eckoro prcka kak BeposiT-
HOCTW «MOTEPbY», BbI3BaHHbIX MEPEOLIEHKOM
BEMMYMHBI PECYPCOB, Mbl paccmaTpvBaem
PUCK MPWU NoKanuaauun NOBYLLEK, 3anexe;
A ero onMcaHns NPUMEHsIETCS NoLLaaHas
XapaKkTepucTuka pycka — yHKLMS JoCToBep-
HOCTW NOKanu1aaLym Toro Ui MHOro 06bekTa.

HeonpegeneHHOCTb  CTPYKTYPHbIX — MO-
CTPOEHWA 3afjaeTcs napameTpamu WX Tou-
HOCTU MM NorpeLUHocTer. 3TN MOrpeLlHoCTH
ABMAOTCH MPOCTPAHCTBEHHO  3aBUCUMMbIMU,
Mo3ToMy MNpY UX MOAENMPOBaHWM [OIMKHbI
NMPUMEHSATLCS COOTBETCTBYOLLME MeTodbl. B
NpeanonoXXeHNN CTaLMOHapPHOCTM MONS OLLK-
60K OHW 3a4aloTCs BapyorpaMMOoN, KoTopast
napameTpusyeTcs TakMu XapakTepucTukamu,
KaK cpefHeKksafpaTtvyHas owwmbka u paguyc
Bapuorpammel.

[na n3mepeHVst CTeneHn BIMSHWS OLIN-
060K Ha danbHenwwne BbIBOAbI BbIMOMHAET-
€A UMUTaLMOHHOE MOAENUpoBaHue nonen
ownboK, Ha OCHOBaHWWM KOTOPbLIX MOMy-
YalTca  [OMNyCTUMble  pPaBHOBEPOSATHblE
peanu3aumm CTPYKTYPHOW KapTbl. Takomn
noaxoA, No3BoMseT y4ecTb KOHMUrypaumio
MNCXOQHOTO CTPYKTYPHOrO MnaHa, Monoxe-
HMe 3KPaHUPYIOLLMX 3NEMEHTOB, CKBaXWH-
HYIO MHCbopMaLmIo.

r. Mockea

®PyHKUMA  OOCTOBEPHOCTM  NoKanuaa-
UMM NOBYLLKN OLEHMBAET O KaXOO0N TOYKM
KapTbl BEPOSITHOCTb €ee MPUHaANEeXHOCTU
3aMKHYTOW CTPyKType. AHanu3 dyHKUMK
[OCTOBEPHOCTM MNO3BOMSET nomny4vyatb nno-
LaaHble KOMMYeCTBEHHblE XapaKTepuUCTUKN
reofiormyeckoro pucka npuv nokanvsauuu, B
YaCTHOCTW OLEHUBATb CTPYKTYPHYHO COCTaB-
NAOLLYIO NPU OLEHKE BEPOSTHOCTU reornoru-
yeckoro ycnexa (POS).

OueHKM KBaHTWUMEn MNPOCTPaHCTBEHHbIX
XapaKTepucTuK (aMnnuTyabl 1 nnowaau) no-
BYLLIKW MOME3HbI 4151 BbIMNOMHEHNS ONTUMUCTU-
YeCKOW, MECCUMUCTUYECKOIN 1 6a30BOI OLIEHOK
reoMeTPUYECKUX MapamMeTpOB FOBYLLKU.

[MpoBoaosi OOHOBpPEMEHHOE —MOJenMpo-
BaHWe HeonpedeneHHOCTen TOMWMH U no-
TNOXEHUS1 KOHTaKTOB, OLIEHVBAIOTCH (DYHKLMN
[OOCTOBEPHOCTM NIOKanv3aumm 3anexm, nposo-
ONTCA ee CTOXacTUYEeCKoe OKOHTYPUBAHME.

MopobHbIN  nopaxon wcnonb3yeTcs  Ans
CTOXaCTUYECKOrO KapTMPOBaHUsi MapaMeTPOB,
aHanuavpyeMbIx Npy BbIGope Touku nog Oy-
peHve. [poBoas CTaTUCTUYECKUMA aHanu3
MHOXECTBa [JOMyCTUMbIX BapuaHTOB, OLIEHU-
BaloTCH cpedHee 3HaveHve, Moga U MeguaHa
KaK BapuaHTbl 6a30BbIX OLIEHOK UCCIeayeMbIX
napameTpoB; CpeaHeKBaapaTUYHas owmbka u
nonoxexust ksaHtunen nopsigka 10% un 90%
0atoT MHopMaLmMIo O TOYHOCTM NMPOrHO3a.

MMpn NpUMEHeHUM MymMBTUMNIIMKaTUBHOWN
cXemMbl 0ObEMHOTO MeTofa OLIEHKU BENUYW-
Hbl PECYpPCOB BbIMOSHSETCH OQHOBPEMEHHOE
paccMoTpeHue Kak (pakTopoB CTPYKTYPHOrO
pucka, Tak M HeonpeaeneHHOCTeN Konsek-
TOPCKVX CBOWCTB. B pesynbrate oLeHuBaeT-
€S HEe TOMbKO PYHKLMST prUCKa, MO3BONSIOLLAst
OLEHUTb YPOBEHb reonorMyYeckoro pucka ans
(PUKCMPOBAHHOTO 3HAYEeHUsi CyMMapHOW Be-
TIMYMHBI PECYPCOB, HO W NMOLLAaHOM BapuaHT
3TOro0 napamMeTpa, OLEeHUBaoLWMWIA pacnpene-
NeHne NMHEHOTO pecypca B KaXKOOW TOYKe
paccmartpvBaemoro yyactka. Busyanusauusi
TaKoro pesynbrata MPeAcTaBrsieTcss KapTow
TIMHENHOMO pecypca, COOTBETCTBYIOLLEN 3a-
[aHHOMY YPOBHIO pyCKa.

MATEPUWAIbI, METOObI U PE3YIIbTATbI

Vcnonb3ys BapuorpaMmHbIE OLIEHKM OLLK-
00K, MogenupyeTcsl U aHanMU3NPYEeTCst MHOXe-
CTBO PaBHOBEPOSATHbIX peanu3aumii CTpyKTyp-
HbIX KapT. P
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BbICTABKU

Kaxpas HoBas peanusaums npeactaens-
et cobow pesynbTaT HanoXeHUs JONyCTUMOro
BapuaHTa OLMBOK Ha CXOQHYHO CTPYKTYPHYIO
KapTy. YYeT CKBaXXMHHOW MHdopmaummn npo-
N3BOAUTCA CODMnogeHneM HymneBon OLLMGKM
B TOYKE CKBaXMHbI; BENWUYMHA OLLMOKM B MEX-
CKBaXMHHOM MPOCTPaHCTBE YBENu4MBaeTcs
o Mepe yAarneHus 13 30Hbl KOppPensLmmn CKea-
XWHbI. PUCYHOK 1 nnntocTpupyeT pasnmyHble
BapviaHTbl CTPYKTYpHbIX KapT (1.b, 1.c), nony-
YeHHbIX Ha OCHOBaHWM CXOOHOM KapTbl (1.a).
OueBnaHO, YTO KOHAUIypaLmsi, MONOXeEHNE 1
MPOCTPAHCTBEHHbIE XapaKTEPUCTUKN 3aMKHY-
TbIX OGBEKTOB, BblAENSAEMbIX Ha TaKVX KapTax,
MOTYT CyLLIECTBEHHO pasnu4aTbest.

PaccMoTpum  dpyHKLMIO  [JOCTOBEPHOCTM
d(x,y) nokanusauuy FOBYyLUEK, Onpeaensto-
LLYIO ANS KXKOAOW TOYKM (X,Y) MCXOAHOW CTPYK-
TYPHOW CETKV BEPOATHOCTb NPUHAANEXHOCTU
ee noeyLuke. Takas MYHKUMA ABMSETCS UHTe-
rpanbHOW XapakTepUCTUKOM BNUSIHWSA NOrpeLL-
HOCTE CTPYKTYPHbIX MOCTPOEHUIA Ha fokanu-
3aLMIO ITOBYLLIEK.

PYHKLMSI SOCTOBEPHOCTM OMNUCHIBAET CTO-
XaCTUYEeCKWIA BapuaHT nokanusaumy nosyLu-
Ki; OHa sBMAeTCH 3PMEKTUBHBIM UHCTPYMEH-
TOM KOMUYECTBEHHOW OLIEHKM 1 BU3yanusaumm
pucka nokanusauun. JIMHUM paBHOTO YPOBHS
ee MOBEPXHOCTV OrpaHNYMBaIOT  MOMMUIOHbI
(PUKCMPOBAHHOTO YPOBHA HaAEXHOCTW, CO-
OTBETCTBYHOLLETO OTMETKE M30NMHMK. B yacT-
HOCTW, NOMUIoHbI YpoBHew pucka 10%, 50% u
90% (cM. puc. 2) XapaKTepusyoT ONTUMUCT-
Yeckui, 6a30BbIN 1 NECCUMUCTUHECKUIA Bapu-
aHTbl NoKanM3auyn 3aMKHYTON CTPYKTYpPbI.

[py AONONHUTENBHOM PacCMOTPEHWN He-
onpenerneHHOCTeN TOMLLMH 11 OTMETOK KOHTaK-
TOB BbIMOMHSAETCA TakKe OLeHKa [0CTOoBep-
HOCTM foKanusaumm 3anexu, cMm. puc. 3, 5.
Pwc. 4 vnnioctpupyeT oLeHKY dyHKLMM JOCTO-
BEPHOCTU AJ151 BOAO-HEMTSHON 30HbI 3anexy,
rae otmetka BHK onpegensietcst kak npoueHT
3aMonHeHNs NPOAYKTMBHOM NOBYLLKW CO 3Ha-
YeHusimm 13 guanasoHa [50% — 100%].

Ha ocHOBaHWM WMMWUTAUMOHHOIO MO-
AenupoBaHusi nony4vaetcs BblOopka npo-
CTPaHCTBEHHbIX MNapamMeTpoB (aMnnuTya,
nnowagen, o6bemMoB), N0 KOTOPOI BbIMNO-
HAETCA OLeHKa 3Ha4YeHUn YPOBHS pucKa
10%, 50% wn 90%, cpegHero 3HayeHus n
MeauaHbl, CpeAHeKkBaApaTUYHOW OLIMOKW.
B Tabnuue | npusendeH npumep croxactu-
YeCKOMN OLIEHKM NMPOCTPAHCTBEHHbIX Xapak-
Tepuctvk 3anexu. CpaBHeHue 6a30BbIX
oLeHoKk (ypoBHs pucka 50% u cpepHero
3Ha4YeHUs)) C BapMaHTOM AeTEPMUHUCTUYE-
CKOW OLIeHKM Mo3BonsieT caenaTb BblBOA O
3aBbILLEHHOCTMN NOCMeAHEN OLEeHKN.

PYHKUMM pyCKa AN NPOCTPaHCTBEHHbIX
napameTpoB MOBYLLKY (CM. puc. 6 u Tabn. 1)
UCTONb3YOTCA ANS KONMYECTBEHHON OLIEHKU
pvcka BEMUYMH FeOMETPUYECKNX XapaKTepu-
CTUK JTOBYLLIEK.

[N KONMMYEeCTBEHHOTO OMWCaHWS  reo-
FIOTMYECKOro pycka MpW OLIEHKE BENWYVHbI
PecypcoB MpOW3BOAMTCH  AOMOMHUTENBbHOE
MOZEenMpoBaHe HeornpeaeneHHoCcTen Tom-
LLIMH, MOMNOXEHNS KOHTaKTOB 1 KOMINEKTOPCKMX
CBOWICTB. HeonpegeneHHOCTb NporHo3a ypoB-
HA KOHTaKTOB OMMCbIBAETCA [AuanasoHamu
BO3MOXHbIX 3HAYeHU OTHOCUTENBHOrO Mpo-
LieHTa 3arorHeHnst NPOAYKTUBHOW  NOBYLLIKU
1Ny abCcomtoTHbIX OTMETOK KOHTaKTOB, @ Tak-
Xe BapuorpamMMHbIMK MapaMeTpamu  MNons

oLwmnbOoK B Cryyae, ecnv 3afaHa NoBepxHOCTb
KOHTakTa. MogoOHbI nogxon MCnonb3yeTcs
M ANs OnucaHWst HeomnpeneneHHOCTeNn Bcex
OCTaBLLUMXCH MapaMeTPOB: €CIN OHWN 3a4at0TCA
O[IHNM MOCTOSIHHBIM 3HaYeHUEM, TO TOYHOCTb
onpenenseTcs aAvanasoHoM; ecnv y4YuTbiBa-
eTcs narepanbHast HeOOHOPOAHOCTL NapamMe-
Tpa, onucbiBaeMasi kapToW, To Heobxoayma
MHOpPMaLMs O BaprorpaMMHbIX napaMeTpax
COOTBETCTBYHOLLIMX OLLMOOK.
[anee BennuvHa pecypcoB Ha KaxaoWn 13

nTepaumin onpeaenseTcs cornacHo dopmyne,

0.=V,-p,0,10e P; n O, — NNOTHOCTb U
0OBbEMHBIN  KO3(PUUMEHT COOTBETCTBEHHO,
V. — HacbILLEHHbIN 06beM, BbIMMCTISIEMbIN MO
npasuny: V.:wz‘kf/,(xk.yk.rh(xﬁ,yﬁ)w(.n,m-s,,,cn,n> .
30eckb ¥(x. ¥, Th(x,.y,)) —O0OBEM KONMnekTopa B
AYeiiKe CETKM, BbIMMCIIEHHDBIN MO COOTBETCTBY-
IOLLIEN CTPYKTYPHOW ceTke (X, »;) U 3HaYeHnn
3(PDEKTUBHON TONWNHBI  Th(x,,y,) B 3TON
TOYKE C Y4ETOM CTPYKTYPHbIX MOrpeLLHOCTEl 1
HeorpefeneHHocTel koHTakToB, :(X:,Y:) 1
S,.(x,y,) — 3HayeHus KoadPdPULUNEHTOB
NMOPUCTOCTU W HACBILLEHHOCTY COOTBETCTBEH-
HO, Y4MTbIBaIOLLME OLIMOKV MPOrHo3a 3TuX
CBOWCTB. Pe3ynbratamu sIBMSOTCS KaK KapTbl
NIMHEHOrO pecypca Ans 3afaHHbIX YPOBHEN
pucka (pvc. 7 WNnCTpupyeT npumMep Kapt
NMOTHOCTU PecypcoB [AnA YPOBHEN pucka
10%, 50% v 90%), TaKk 1 cyHKLUMM prcka Ans
CyMMapHbIX pecypcoB (puc. 8); Takke Tpaau-
LIMOHHbBIM BUOOM OTHYETOB SIBMSHOTCA TabnuLbl
MaKpOXapaKTEpPUCTUK pacnpeneneHnss Cym-
MapHbIx pecypcoB (Tabnmua Il).
3AKIMKOYEHUE

Mpennaraemasi TEXHOMNOMUS! KONMYECTBEH-

HOW OLIEHKV reoriorMyeckoro pucka cronb3yet
VUMUTaLWOHHBIA MPOLIECC, YUYMTBLIBAIOLMIA He-
OornpeaeneHHOCTU BCEro KOMIIEKca MCXOAHbIX
[aHHbIX, paccMaTpuBast Kak CeMCMUYECKYo, Tak
N CKB2XKVHHYIO MHJpopMaumio. Takon noaxon
NO3BOMSIET MakCUMarnbHO Y4eCTb crieumduky
MCXOOHBIX AaHHbLIX OOHOBPEMEHHO C MHAop-
Maumelt 06 1X HeoNpeaAeneHHOCTH, YTO CylLle-
CTBEHHO NpW MPUHATAN peLleHui B YB-npo-
ekTax. Ha ocHoBe npeanaraemoi TexHornoruu,
MCMonb3ys OpurvHanbHbI NpoaykT HyperTrap,
no 3akasam BeayLmX HedTSHbIX KOMMaHWN
(PocHedTb, INykoin, 3apybexHedTs, THK-BP
W Op.) BbINOMHEH KOMUYECTBEHHbI aHanm3
PUCKOB Ha psiAe W3y4eHHbIX celicMopasBes-
KON N BypeHnem OGBLEKTOB, PACMOMNOXEHHbIX
B 3anagHo-Cubupckom, TumaHo-Tlevepckom,
CeBepo-AdppurkaHckom,  KOxHo-Kutaiickom,
CaxanuHe n apyrux 6acceiiHax. m
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considered concurrently with the uncertainty in oil-water contact
positions and in the values of porosity, saturation, fluid and den-
sity factor (PSFD) parameters. As a result, the stochastic estima-
tion of resource values (RV) density map and risk function are
determined.

They permit the user-specified resource magnitude to bring
in correspondence with its quantitative estimate of the RV risk
level. This provides the basis for computing macro-characteristic
values for the resources, in particular, optimistic, pessimistic and
basic versions for the estimates as well as rms error value for the
hydrocarbon resource magnitude. The aggregated form of geo-
logical risk quantification is stochastic density maps of resources,
which can also be estimated as a result of our work.

MATERIALS, METHODS AND RESULTS

Provided the structural mapping error field is stationary and
used error parameters estimators we construct the set of possible
mapping error field realizations.

Each of the error map implementations is the result of lay-
ing every next error map over the initial structure map. Figure 1
shows various versions of structure maps (1.b, 1.c) created by
laying error maps over the initial map (1.a). This figure illustrates
that configurations and spatial characteristics of a closure may
differ substantially from one another on different map implemen-
tations and from the original structure map configuration.

Let consider trap localization reliability function d(x,y), which
specifies for each point (x,y) of initial structural greed probability
of its belonging to the trap. It is an integral characteristic of map-
ping errors influence to possible location of the trap.

Reliability function represents stochastic variant of trap loca-
tion; this characteristic is an effective tool of the risk quantification
and visualisation while trap localization. Areas bounded by reli-
ability function level isolines — could be referred to as polygons
of respective reliability or validity within each of such isoline. In
particular, polygons of 10% (), 50% ( ) and 90% ( ) reliability
levels (see Figure 2) represent optimistic, basic and pessimistic
versions of the areal tie for the closed structure.

Under additional information about effective thickness and
water-oil contact (WOC) position, one can assess pool localiza-
tion reliability degree, see Fig. 3, 5. Figure 4 illustrates the es-
timator of water-oil contact zone localization reliability function,
where WOC position was specified as a relative spillpoint varia-
tion range [50% — 100%].

Simulation modeling allows sample values of spatial charac-
teristics (amplitudes, area size, volume) to be produced on which
basis 10%, 50% and 90% quantiles, average value and RMS er-
ror are assessed. Table | shows examples of stochastic estimates
for pool spatial characteristics. A comparison between statistical
basic characteristics (50% risk level and average value) and the
values from the basic map (Table 1) permits conclusion that the
deterministic assessment is overestimated.

Risk functions for spatial characteristics presented in
Fig. 6 (refer also to Table I) can be employed to quantita-
tively assess risk level in determining the values for spatial
characteristics.

In order to quantitatively assess error risk level in estimating
the hydrocarbon resources, the uncertainties in oil-water contact
determination and acceptable ranges of capacity parameter val-
ues have to be further modeled. In our study, the degree of un-
certainty in oil-water contact positions was specified as a relative
spillpoint variation range or as a subsea oil-water contact position
variation. The uncertainty in porosity-saturation characteristics is
shown as porosity maps and oil saturation maps, also as param-
eter variability of such characteristics, as well as ranges of fluid
factor values and hydrocarbon density values. Then, RV sample
elements can be defined at each simulation modeling step using
the following formulas: , where and - independently modeled
densities and fluid factor respectively, — oil saturation volume
computed using: .

Here, — reservoir volume at a map grid point computed
from structure maps and from effective thickness maps with
user-specified allowance for possible seismic exploration er-
rors and accounting for oil-water contact positions, and —re-
spective porosity values from porosity maps and oil saturation
values from oil saturation maps, the values are corrected for
errors in user-specified porosities and saturations. Study re-
sults may be presented as maps showing resource density
for specified risk level (Fig. 7 illustrates example of resources
density map with 10%, 50% and 90% reliability levels poly-
gons), or as a risk function (see Fig. 8) or as resource value
macro-characteristics (Table II).



