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BBenenue

B nmoxymenTe paccMaTpuBaroTCS HAcTpPOWKH, 3amaBacMmbie B mporpamme SES Convert, mms
npeoOpa3oBanus daitnos hopmara *.raw u *.ses3 (hopmar SBP Innomar) B hopmarseg-y. bonee Touno, —
paccMaTpHBAIOTCS HACTPOWKH, CBSA3aHHBIE C TOJIOKeHHEM H3aydatens SBP mo BeptukanbHO# ocu Z. B
JIOKYMEHTE 3aTPOHYTHI CIIETYFOIIHE BOMPOCHL:

-- METOIbl BRIYUCIICHUS TOJ0XKeHHs n3iydatens SBP mo ocu Z;
-- uHpOpMaIHs, CBA3aHHAs C BRICOTAMU 110 ocu Z, colepKamiascs B ainax Seg-y;

-- HacTpoiiku B porpamme SES Convert, kacatommuecs BbICOT 1o ocu Z.

Taxxe B JOKyMEHTE pacCMOTPeHbI ocobeHHOCTH padoThl SES Convert npu xoHBepTaiuu (Haiios:

-- BIUsSHUE dek-00kca “Apply scale factor of 100 to SEG-Y trace header value DELRT” na pe3ynsTaTst
KoHBepTaruu (dek-6okc moseuiics B SES Convert version 2.3.3.7);

-- pa3HUIIa B pe3yibTaTax KOHBEpPTAIlMU *.raw u *.Ses3 ¢aiioB mpu ONHUX U TeX XK€ HACTPOHKax
koHBepTaruu B SES Convert;

-- BOBMOKHOCTH SKCTIOPTa HABUTAIIMOHHBIX COOOIMeHMH SIS B TEKCTOBBIN (DAl TPy IIOMOIIH ITPOTPAMMBI
SES Convert;

-- MpUMEHEHHE MOTIPABKH 3a BBICOTY ceiicMuieckoro manydarens Z x daiinam seg-y sae SES Convert ¢
momoIneto ckpunta MatLab / Octave;

-- IOSIBJICHHE apTe(aKTOB W CMEIIEHUIH YPOBHS CEHCMHYECKOTO pa3pe3a B CKOHBEPTHPOBAHHOM SEQ-Y
¢aiine B 3aBUCHMOCTH OT COCTOSIHUS Yek-00kcoB “Apply range correction” u “Apply scale factor of 100
to SEG-Y trace header value DELRT”.



1. Metoabl OleHKH KOOPAMHAT u3ay4dartesisi SBP no BeprukanabHoii ocu

MeTozp! OIIEHKH TTOJIOKEHHSI TOTO MM HHOTO MPHOOpa, pa3MEIIeHHOT0 Ha CyIHE, OTHOCHTEIHHO
BEPTHKAIBHON OCH, Pa3BUBAJIIMCH BMECTE C PA3BUTHEM YPOBHS TEXHHUKH. Y CIOBHO, MOKHO BBIICIUTH TPU
JTamna:

-- OTHOCHUTEIBHBIE OLICHKH (pabdoTa ¢ MpUIINBaMH), KOTa Ha IEPBOM IIare ONpeelisuIcs «ypOBEHb MOPS»,
a Ha BTOPOM LIare ONPEAENsIOCh MOJIOKEHHE MPHOOpa OTHOCHUTENBHO YPOBHS MOps (CBS3aHHOE C
rTyOMHOM TOYKH YCTaHOBKH MPUOOPa, KAUYKOM U BEPTUKAJIBHON KauKOW CyaHa);

-- mepexoHble oueHkH (pexxum DGPS), korna cryTHUKOBBIE CUCTEMBI HABUT'ALIMH MTO3BOJIMIN ONPEACTISAT
Z-koopauHaty GPS-aHTEHHBI «OTHOCHTEJNBHO MOBEPXHOCTH 3JUIMICOMIA», OJHAKO TOYHOCTb
onpezeeHust Obljla OTHOCUTEILHO MaJIOH;

-- abcomrotHeie oneHkU (pexkum RTK), korga CiyTHHKOBBIE CHCTEMBl HABHTAlMM U TEXHOJIOTHS BBOAA
MOMIPAaBOK 32 COCTOSIHUE HMOHOCQEPHI, TMO3BOJWIN ONpeaenats Z-koopauHaty GPS-anTeHHBI c

TOYHOCTBIO, IOCTATOYHOH JJIsl IPSIMBIX TIEPECUETOB MPH ONpeesieHH Z-KOOPAWHATE prUdopa.

1.1 OrtHocuTebHBbIE OLleHKH (PadoTa ¢ MPUJIUBAMH)

Knaccudeckne pacuerbl He TMO3BOJSUIM ONpEAEATh aOCOJIOTHOE IOJOKEHHEe mnpubdopa,
pa3MEIIEeHHOro0 Ha CyAHE, N0 BEPTHKAJIbHOM ocu. B KauecTBe NpPOMEKYTOUYHOTO YpPOBHS OTCHETa
UCIOJIB30BAJICS «TEKYILUH YPOBEHb MOPSD» WU, TOUHEE — «BBICOTA YPOBHS MOPSI OTHOCHTENBHO MPUHATON
HYJIEBOH OTMETKH».

YpoBeHb MOpSI MEIUIEHHO M3MEHSETCS B COOTBETCTBUM C MPUIMBAMM, TOITOMY 3Ty BEIMUYUHY
MIPUHATO Ha3bIBATh HE «M3MEHEHHE BBICOTHI YPOBHS MOPS OTHOCHUTEIBHO IPUHATON HYJIEBOM OTMETKI», a
«mpunuBby. Takas MmoJMeHa TEpPMUHOJIOTHH B LIE€JIOM BEpHA JUIsl OTKPBITOTO OKeaHa, 0JIHaKo y Oepera Ha
YPOBEHBb MOPSI BIIHSIET MHOKECTBO JONOJIHUTENBHBIX (PAKTOPOB, TAKUX KaK BETPOBBIC CTOHHBIE 1 HATOHHEIE
BOJIHBI, 3(Q(EeKThI, CBI3aHHBIC C PEYHBIM CTOKOM (Harpumep, GOpMHUPOBaHKUE CTOSYEH BOJHBI B MECTax
BIaJICHUSI peK) W WHble «Oeperosbie dPQekTb». To ecTb, UCHONB3YEMBIH HIDKE TEPMHH «IPUIABBD»
HEOOXOAMMO TIOHUMAaTh UMEHHO B IIMPOKOM CMBICTIE, KaK «M3MEHEHHE BBHICOTHI YPOBHS MOpS B palioHE
paboT, BBIMOIHIEMBIX CYyTHOM, OTHOCHTEIBHO MPUHSITON HYJIEBOH OTMETKI.

W3mepenne BenWYMHBI TPHJIMBOB MOXKET BBIIONHATHCS ABYMS METOJAaMH, MpPH KOTOPBIX
U3MEpUTEIIbHBIE YCTPOICTBA Pa3MELIAIOTCS BHE Cy/JHA HA «HENOBI)KHOM OCHOBAaHHM»:

1) Ipu momoIIy H3MEpEeHHii Ha BOAOMEPHBIX 0CTaX, YCTAHOBJICHHBIX Ha mobepeskbe. [Ipu 3ToM, yCIoBHO,
Ha [UpCE YCTaHaBJIMBAETCs peiika, 0 KOTOPOW CHHMAaeTcsl 3HaYeHHe ypoBHs Boxbl. Ecnm npusszaTh
HOJIb PEHKH K YCIIOBHOMY HYJIIO YPOBHS MODS, U MPEAIOI0XUTD, YTO MUPC SIBIASETCS HEMOIBI)KHBIM,
TO 3HA4YCHHUE, CHATOE IO peiiKe, OyAeT COOTBETCTBOBATH «TEKYLIEMY YPOBHIO MOPS OTHOCHUTEIHHO
HyJeBoil orMeTku». [Ipu ynanenun paiioHa paboT, KOTOpPBIE BBIIOJIHAIOTCS CyIHOM, OT BOJOMEPHBIX
MOCTOB, OyZAET yBEIMUYMBATHCS Pa3HUIA MEXKIY «YPOBHEM MODS U Cy[THa» U «YpPOBHEM MOpS AJs
BOJIOMEPHOT'O IIOCTa», IMMOCKOJBKY YPOBEHb MOps BONHM3M Oepera MOABEP)KEH BIUSHHIO JOKATBHBIX
npuOpexxHBIX (QakTopoB. Vcrmonb3oBaHWe AaHHBIX BOAOMEPHBIX MOCTOB JAaeT XOPOIUWH pe3ysbTar,

TOJIBKO KOI'la BBIIIOJIHACTCA r[pH6pe>1<Ha${ CbCMKa Ha MaJIOM YJAJICHUU OT TaKUX IMOCTOB.



2) [Ipu momMoym u3MepeHuit JOHHBIX MapeorpadoB, yCTAHOBICHHBIX B pailoHe paboT. Y CTaHOBICHHBII Ha
THO Mapeorpad OCyLIECTBISET 3aliCh MOKAa3aHWI JaTYMKOB JABJICHUS, HA OCHOBE KOTOPBIX MOYKHO
BBIYUCIIMTG MOLIHOCTh BOJHOH Tommu. i Ooiee TOYHBIX pacyeToB, NpU IEPEBOAE MOKa3aHUN
JATYNKOB JaBIICHHUS B TIYOMHY, MCTIONB3YIOTCS pe3yibTaThl M3Mepenus norpyxkHeix SVP u CTD,
BBITIOJTHEHHBIE ¢ 0OpTa Cy/AHa (3TH M3MEPEHHs JAr0T MpeCTaBlIeHne 00 N3MEHEHHH CBOMCTB BOJHOM
TONIIM TIO TIyOWHE) M W3MEepeHus arMoc(epHOro naBieHHA. [IpuBsS3Ka MOBEPXHOCTH MOPA K
YCIIOBHOMY HYJIIO TP U3MEPEHHSX C TOMOIIBIO MapeorpadoB, SBIsSeTCS OTAETHHON 3a1auel, umerouset
HeCKOIbKO nymetl peuleHus.

daxTrudecky, U1 000UX METOA0B PETUCTPUPYETCSI yPOBEHb MOPS OTHOCUTEIBHO HEIOABHKHOM TOUKU Ha

MOBEPXHOCTH 3€MJIM, TEM WJIM HHBIM CIIOCOOOM IPUBSA3aHHOM K «HYJIEBOM OTMETKE YPOBHS MOPS».

[Tomy4uB 3Ha4eHUS «KIPUIHBOBY (YPOBEHb MOPsI), KOTOPbIE U3MEHSIOTCS Ha «UIMHHBIX IEPHOIAaX

BpEMEHW», HaM HEOOXOIUMO YYECTh KOPOTKONEPHOAHBIC KoyeOaHUus (TepeMemeHusI) TOYKU

pacronoxenus nmpuOopa Ha OOPTY CyAHA, IS 3TOTO:

1) no ocpennenHsiM nokazanusm draft-sensor (Draft) Mbr MoxkeM y3HaTh BBICOTY METallEHTpa CyJHA HaJ
MOBEPXHOCTHIO BOJIBI;

2) uctionb3ys nokazanuss MRU (Heave) mMbl Mo)keM y3HaTh BBICOTY KOPOTKOIIEPHUOIHBIX BEPTHKAIBHBIX
MepeMeIIeHUH MeTalleHTpa Cy/IHa 3a CUET BOJHEHUS;

3) ucnone3ys nokazanuss MRU (Pitch-Roll-Heading) u mie4o npubopa 0THOCUTENBEHO METAllEHTpa CyIHA
(Lever) Mbl MOXKEM y3HAaTh BEPTUKAIBHOE CMEIICHHE NMPHOOpa OTHOCHUTEIBHO METAlCHTpa 3a CYET
KayKy CyJHa.

B pesynprare Takux pacyeToB Z-KOOpAHWHATa NpuOOpa OyIeT pacCUUTHIBAThCA KaK CymMMa

JUTHHHOTIEPHOJHON M KOPOTKOIIEPHUOTHOW COCTABIISIONINX BEPTUKAIBHBIX MTEPEMEIICHUH:

Z =Z long(Tide) + Z_short(Pitch, Roll, Heading, Heave, Lever, Draft).

1.2 Tlepexoanbie ouenku (pe:xxkum DGPS)

C nosiBIeHHUEM CIYTHUKOBOW HABUTAIlUU TMOSBWIIACH BO3MOXHOCTh ONPE/CISATh BEPTUKAIBHYIO
koopanHaTy GPS-aHTEeHHBI OTHOCUTENHLHO CIIyTHHKOB, HAaXOJSIIUXCS Ha TeocTanmoHapHou opoute. To
€CTh, UCIIOJBb30BaTh B KAYECTBE «HEMOBIKHOTO OCHOBaHUSY» CIHYTHUKH, BMECTO MOBEPXHOCTH 3EMIIH
(xoTopasi UCHONIb30BaJIaCh MPU OTHOCHUTENBHBIX OlLeHKax). OMHaKo, BepTHKaibHOE TonoxeHne GPS-
antennbl (GPS_H) ompenensuioch ¢ 0OJbINON MOTPEIIHOCTRIO U 1 pa3 B CEKYHAY, YTO HE MO3BOJISLIO
«HampsIMYI0» UCIOJIb30BaTh €€ KOOpIWHATBL. B KadecTBe MPOMEKYTOYHOTO YPOBHS OTCUETa
UCIIOJIL30BAJICS JUIMHHOIIEPUOAHBIA TpPeH] BbICOTHI GPS-aHTEHHBI, KOTOPBHIH WHTEPIPETUPOBAIICS KaK
«BBICOTA MIPUJIMBaY. [IpH 3TOM JIeaIrCh CIEAYIONINE MPEITOI0KEHIS:

1) morperHOCTs Onpemeenus BEICOTH GPS-aHTEHHBI COOTBETCTBYET HOPMAJIBHOMY pPacIpeieeHuIo,
MMO3TOMY OCPEIHEHHE YMEHBIIIAeT MOTPENTHOCTh ONpPEAeTeHHS BBICOTHI (CTAaHAAPTHOE OTKIOHEHUE)
00paTHO-TIPOTIOPIINOHATIFHO KOPHIO M3 KOJIMYECTBAa U3MEPEHNN B CKOJB3AIIEM OKHE TTPH OCPETHEHNUH;

2) MIUpUHA CKOJB3SAIIETO OKHA JOCTaTOYHA, YTOOBI OCPEIHUTD C IPUOIMKEHHEM K HYII0 Koiebanus GPS-

AHTCHHBI, BBI3BAHHBIC KayKoM CyJHa.



[HorpemHocts onpeaenenus BoicoTel GPS-anTeHHBI, 3a1aBaeMast IEPBBIM yCIOBUEM, B OCHOBHOM
3aBHUCHUT OT COCTOSIHHSI HOHOC(EPHI U KOPPEKTHPYETCS MPH IMTOMOILU «HOHOC(HEPHBIX IOMPABOK», KOTOPHIE
Ha KOpPOTKOM HHTEpBajle BPEMEHHU HENb3s OMNHCATh KaK HOPMaJbHO-PACHpPENCIEHHYIO CIIy4ailHYyIo
BCIIMYUHY. HOBTOM}/, IIPU BBIYUCICHUAX HAXOAUTCA «KOMIIPOMHCC) JIA HMIUPHUHBI OCPEAHAIONICTO OKHA —
3a BpEMA B OKHE «IPUJIUBBI JOJKHBI USMEHUTHECA HE CUIIBHO», OAHAKO, OKHO JIOJI’KHO OBITH JOCTAaTOYHO
HIMPOKUM, 4YTOOBI «KonebaHus BBICOTBI GPS-aHTEHHBI, BBI3BIBAEMOW IOTPEUNIHOCTHI0 HOHOCQEPHD)
OCpECIHUIINCH, 1 3HAYCHNE BBICOTEI HpI/I6JII/I3I/IHOCB K UICTUHHOMY 3HA4YCHHUIO.

B pesynprare Z-koopauHarta mpubopa OyAeT pacCUUTHIBATHCS KaK CyMMa JIMHHOTIEPHUOIHOW H
KOPOTKOTIEPHOTHON COCTABIISIONINX BEPTHKAIBHBIX TIepeMEIIeHIUH:

Z =Z long(GPS_H) + Z_short(Pitch, Roll, Heading, Heave, Lever, Draft).

Hcnonb3oBanue BbIcOTHI GPS-aHTeHHBI MO3BOJIMIIO, HANpPUMEP, OCYIIECTBISATH IPHUBSI3KY
M3MEpEeHHUH K OCH Z TP ABIKEHUH CYAHA B OTKPBITOM MOPE IT0 TPOQIUTIO [UTMHOW B COTHH KHJIOMETPOB,

KOrjga HEBO3MOXXHa YCTaHOBKA JOHHBIX Mapeorpa(bOB WU MPUMCEHCHUEC JaHHBIX C BOOOMCPHBIX IIOCTOB.

1.3 Aécomornbie ouenku (pesxkum RTK u PPP)

C pa3BUTHEM CITyTHUKOBOM HABUTAIlMH IOSBHUJIACH BO3MOXKHOCTH OIPEICIsTh HOHOC(EpHbIE
MOTIPaBKU M TepenaBaTh WX Ha cynHo. CHauama, Takue M3MEpeHHs BBHIMONHSINCH Bo3dne Oepera (RTK,
JoKanbHBIe 0a30BbI€ CTAHIMH), a MOIKEe M B OTKpeITOM Mope (PPP, cnennanbHas ceTb «TrII00aIbHBIX)»
0azoBeix craHimii). [Ipm npueme uoHOchHEpHBIX NONMPaBOK Z-koopawHata GPS-aHTeHHBI MOXET
OTIPEIETISATHCS C OTHOCUTENEHO BBICOKOH TOYHOCTHIO (5—20 cM amst PPP u 1.5 cm + 0.1 cm * gucranmuio ot
0azoBoii crannmu anst RTK), a gactora peructparnuu qanaeix GPS cocrasnsts 10 ', DToro goctarouno
JUTSL MICTIONTh30BaHUS BBICOTHI GPS-aHTeHHBI «HAMPSMYO» JUIS OIIEHKH Z-KOOPIUHATHI MPpHOOopa, TO €CTh,
0e3 pasmeneHuss BEPTHKAIBHBIX TIEpeMEIleHUH Ha UIMHHONEPHUOJHYID H  KOPOTKOIEPHUOMHYIO
cocrapJsomnume (0e3 onpeeneHus «IPOMEKYTOYHOTO YPOBHS OTCUETa» WIIH IPHIIUBOB).

Bo3moxnbl aBa Merona pacuera Z-KOOpAMHATHI NpuOOpa, B 3aBUCHMOCTH OT COCTaBa U
KOH(HUTypaun 000pyJ0BaHHSL:

1) «Knaccuueckrie RTK Boruncienus» ¢ ucnosib3oBanueM 3Hauenuii Pitch-Roll-Heading, usmepsembix
MRU (3nauenune Heave u ocagka cy/iHa HE yUYUTHIBAIOTCSA). B 3TOM ciiyyae mOTrpemHoCTb OnpeaesieHUs
Z-koopauHathl npubopa OyneT 0M3Ka K TOrpeltHOCTH onpeeneHus Z-KoopauHatel anTeHHbl GPS n
OyJIeT pacCYMTHIBATHCS KaK:

Z = Z(GPS_H, Pitch, Roll, Heading, Lever).

2) BelunciieHus, KOTOpbIE BBINOJHSIOTCS 10 «BHYTpeHHHM anroputMamMm MRU», npu  KoTOpbIX
JIOTIOJTHUTENIEHO HWCIONB3YIOTCS 3HadeHWs Heave m yckopeHuws. B 3ToM ciydae NHOTpenIHOCTH
onpeencHus Z-KOOPAUHATHI MpruOopa OyIeT MEHbBIIIE; OJHAKO, PH CETOMHSIIIHEM YPOBHE Pa3BUTH
TEXHUKH BCE €Ile BO3MOXHBI «HEOXHIaHHBbIE 3((EKTb», MPUBOAAINE K OONBIIUM «yXomam» Z-
KOOPIMHATH OT WUCTUHHOTO 3HAYEHWS W CBs3aHHBIC ¢ pabotoi amroputmMoB MRU. Z-koopmuHara
mpubdopa OyaeT pacCUUTHIBATHCS KaK:

Z = Z(GPS_H, Pitch, Roll, Heading, Heave, Lever, Draft, Accelerations).



2. IMoao:keHme ceHCMHYIECKHX NPUEMHHUKOB U HCTOYHUKOB 110 OCH ZB Seg-y

B (aiine seg-y mosokeHHE MO BEPTUKAIBHON OCH IS M3TydaTe s/ IPUEMHNKA CEHCMUYECKOTO
curHaJIa (B HaIeM cirydae — n3irydareins SBP) 3anmuceiBaeTcss HECKOIBKUMH criocobamu. COOTBETCTBEHHO,
«CMelIeHne» Z-KoopAuHATH u3nydatens SBP mo BepTukanbHONW OCH, IJIS MPHUBEACHHUS €€ K «IIPUHATOM
HYJIEBOW OTMETKE», MOYKET OBITh BBHITIOTHEHO HECKOJIBKAMH CIIOCOOAMHU:

1) CmeriieHre mpu MOMOINU TOOABICHUS «MyCmbIX uUMepeHuti» K Havalny cedcMmoTpacc (korpa, mpu
00ABJICHUN MYCTHIX U3MEPEHUH CEHCMHUYECKUE TPACCHI «CMEMIAOTCS» BIOJIb BEPTUKAIHLHONW OCH BO
BpeMenu; Figure 2.1). BemnunHa cMEIIEHHUS PACCUUTHIBACTCS KAK KOJMYECTBO JTOOABICHHBIX MyCTHIX
M3MEpEeHH, YMHOXKEHHOE Ha BpeMs OJHOTO M3MepeHHs. [10CKOIbKY BpeMsi OTHOTO M3MEPEHHS Mallo,
TO 100aBJICHHUE MYCThIX U3MEPEHUHN CMEIaeT CEHCMOTPACChI HA «MAJIbIC 3HAUCHUS;

2) N3meHeHne «3aIepKKH Havaa 3auciy», KOTOpas 3alicana B MIUTHCEKYH/IaX B 3aTOJIOBKE TS KaX IO
ceticmoTpaccsl (3aroioBok “Delay Recording Time”, 6aiiter 109—110; cornmacho crenubukanmu Seg-y,
9TO CMEIICHUE OJOJIDKHO 6I)ITI) 3aJaHO B MUWIUIMCCKYHAaXx, OAHAKO MHOrJa YCIIOBJIUBAIOTCA UCII0JIB30BATh
COTBIC OJIU MUJUTUCEKYH). [Ipu 3TOM, A CMEIIEHUST CEHCMUYECKUX TPACC MO BEPTUKATHHOU OCH BO
BpPEMEHH YacTh CMEUICHHSI KPaTHYI0 MIJUINCEKYHAaM MOXHO 3anmuceiBath B “Delay Recording Time”,
a 4aCTb MCHbIIC MUJIJIMCEKYH/IbI — B CABUT CEMCMHUYECKHNX Tpacc;

3) N3meHeHre OHOTO M3 3HAYCHHI «ITOJOKEHHUS 110 BEPTUKAIBHOM OCH B METPax», KOTOPbIE 3aMCaHbI B
3aroJIOBKe JUIS KaxIoi ceficMorpaccsl. B Table 2.1 npuBeneHsr HoMepa 0aiiTOB U Ha3BaHMS 3ar0JI0BKOB

S€J-Y, KOTOPbIC OTBCYAIOT 34 «IMOJIOKCHHUE 11O BepTI/IKaHLHOﬁ OCH B METpax».

Table 2.1 3aronoBku celicMoTpacc B Qaiiie Seg-Yy, coaepKaliue «IoJI0KESHUE M0 BEPTUKATBHOH 0CH»

Bytes Description
41-44 Receiver group elevation (all elevations above the Vertical datum are positive and below are
negative)
45-48 Surface elevation at source.
49-52 Source depth below surface (a positive number).
53-56 Datum elevation at receiver group.
57-60 Datum elevation at source.
61-64 Water depth at source.
65-68 Water depth at group.
69-70 Scalar to be applied to all elevations and depths specified in Trace Header bytes 41-68 to
give the real value. Scalar = 1, +10, +100, +1000, or +10,000. If positive, scalar is used as a
multiplier; if negative, scalar is used as a divisor. The scalar in Trace Header bytes 69-70
applies to values from bytes 41-68. The units are feet or meters as specified in Binary File
Header bytes 3255-3256. The Vertical Datum should be defined through a Location Data
stanza (see section D-1, SEG-Y rev.1 specification).
109-110 | Delay Recording Time, ms — Time in milliseconds between initiation time of energy source
and the time when recording of data samples begins. In SEG Y rev 0 this entry was intended
for deep-water work if data recording does not start at zero time. The entry can be negative
to accommodate negative start times (i.e. data recorded before time zero, presumably as a
result of static application to the data trace). If a non-zero value (negative or positive) is
recorded in this entry, a comment to that effect should appear in the Textual File Header.




C y4eToM HMMEIOIIUXCS CIIOCOOOB, PA3YMHbIM A6JIAEMCA 3ANKUCHIBATh «CMEIICHUS B €IMHUIIAX
paccTosiHUSI» B TOJISL 3arOJIOBKOB CeiicMOTpacc, KOTOpblie mpuBelneHel B lable 2.1, a «cmemieHus B
enuHMIAaX BpeMeHn» — B nosie “Delay Recording Time” u npu nomoIu 100aBieH s Ty CThIX H3MEPEHHI K
Havany cericMorpacc. QOHaKo, He BCe MPOrpaMMbl 00pa0OTKU U UHTEPIIPETAIMU CEHCMHUUYSCKUX TaHHBIX
MO3BOJISIFOT «PabOTaThy CO 3HAYCHHSIMH 3aroJIOBKOB, ykasaHHbIX B [able 2.1. IToaTomy, KOHBEpTEpHI
[peyCMaTpPUBAIOT BO3MOXKHOCTh BBOJIA «CMEIICHUA-PACCTOSIHUSY B «CMEIICHUE-BpeMs» (TO ecTh, B
sagepkky “Delay Recording Time” m B «caBur celicMOTpacc MpH TOMOIIM J00aBIEHHS ITYCTHIX
U3MepeHui»). [y mepeBoia BEIUYKH, 33 JaHHBIX B SIUHUIAX [UTMHBI B €JMHUIIBI BDEMEHHU, TOTPEeOyeTCs
CKOpPOCTb 3BYKa B BOJIe (TIpHIeM, HE0OXOMMO HCITOIBE30BaTh CKOPOCTh 3ByKa IMEHHO IS TOTO HHTEpBaja

TIIyOWH, 7151 KOTOPOTO OCYIIECTBIISIETCS TIEPEBO]] PACCTOSHUS B €IMHUIBI BDEMEHN ).

OTpucoBKka ceiicMruueckoro paspesa B nporpamme SeiSee

B nmokymeHTe npuBeeHBl PUCYHKH C CEHCMUYECKUMH pa3pe3aMu, KOTOpbIe OBUIM MOTYy4EHBI MIPH
HIOMOIIU [TPOrpaMMBbI SeiSee.

ITpu oTpucoBke celicMuyuecKoro paspesa (ceficMoTpacc) B mporpaMMHOM obecniedeHun SeiSee,
celicMOTpacchl OTPUCOBBIBAIOTCA 0€3 yueTa CMElIeHHH, KOTOphIe 3a/1aHbl B 3arojioBKax cericMorpacc. To
€CTb, HE BBINMOJHACTCS «CABHI» CEMCMHYECKHX Tpacc Ha M300paKEHHH CEMCMHUYECKOrO pa3pe3a — He
oTtobpaxkaercst cMmerienne Bo BpeMenn u3 moist “Delay Recording Time” u He 0ToOOpakaroTCss CMEIIEHHsI
10 paccrosiHuio u3 6aiiToB 41-68 (Table 2.1). dparmeHT celicMu4ecKoro paspesa, OTpPHCOBaHHBIN B SeiSee,
nokasan Ha Figure 2.1 Hmwke. B BepxHeil yacTu paspe3a BHIHBI 100aBJICHHBIC K Ha4aly CEHCMOTPAcC
«ITyCTBIC U3MEPEHHD».

CeiicMuueckue pas3pesbl, IPH PErHCTpali KOTOPhIX M3MeHunoch 3Hauenue “Delay Recording
Time” nokaszansl Ha Figure 4.1 u Figure 4.2, Ha yka3aHHBIX pUCYHKaxX, MOMEHTaM u3MeHeHus “Delay
Recording Time” B 3aroioBkax S€g-y COOTBETCTBYIOT «CTYIICHI» Ha CEHCMHYIECKOM pa3pese B OKHe SeiSee,
CBSI3aHHBIC C U3MEHEHHEM BPEMEHH Hadvana perucTpaluu ceiicMoTpacchl (B okHe SeiSee 3To Bpems He

OTO6pa)KaCTC$I a, Ha4daJio CCﬁCMO’I’paCCBI BCCrAa MpUXOAUTCA HA 0 CCKyH}_I).

Seismic | Trace Headers | Hadcopy |
i

Figure 2.1 TIpumep ceiicMudeckoro paspesa, 0TodOpaxaeMoro B SeiSee



3. RAW format, paéora ¢ SES Convert

Buumanue! B Tekymem pasnene ynoMmuHarotcs dainsl hopmaroB *.raw, *.ses3 u *.Ses, ojHako,
OIMCHIBAEMBIEC PE3YJIbTaThl KOHBEPTUPOBAHUS OTHOCSTCS TONBKO K opmaty *.raw. J{ns ¢popmara *.ses3
OHU OYJyT OTIHMYAThCs (OMMCAHUE PE3ylbTaTOB MpHBEIACHO B pasaene «SES3 format, padoma ¢ SES
Converty).

®dopmaramu (paiiiioB, B KOTOphIE CECMUYECKHE TaHHBIE 3anuchiBatoTes SBP Innomar, ssusrorcs
*.raw u *.ses3 (maHHbIE, coIepXallhe «IONHYI0 (QOpMy» CeHCMHUYECKHX KonebaHuil), a Takke *.Ses
(maHHBIE, conepXKalle «OrHOaloLIyl0» — pe3yJbTaT CBEPTKH CelcMHYecKHX KoneOaHmii). [lns
KOHBepTHpoBaHUs (aiio popmara *.raw, *.ses3 u *.ses B Seg-y ucnomns3yercs nporpamma SES Convert.
OHa MOXET U3MEHSATH B 3ar0JIOBKaxX ceiicMOTpace MoJsl, COOTBETCTBYIOLINE BEPTUKAIEHOMY TTOJIOKEHHIO
uznydatens SBP, koTopeie comeprkatcs B 6atitax 53-56, 57-60 u 109-110 (Table 2.1).

Oxkna SES Convert nokasansl Ha Figure 3.1 — Figure 3.4.

B ¢aiinax *.raw u *.5es3 coziepKUTCst BOCEMb HABUTAI[MOHHBIX COOOIIEHH, KOTOPhIE 0003HAYCHBI
Ha Figure 3.1 xak SIS; 3TH COOOLICHUSI YKCIIOPTUPYIOTCSI B 3ar0JIOBKU SeQ-Y WM UCIOJIb3YIOTCS ISt
«MoAu(UKAIIMK» CEHCMUYECKOro paspesa. Takxke BHyTpu (GaiyioB *.raw u *.5es3 (BHE HaBHTaIlHOHHBIX
coo0Omenuit) conepxarcs nanabie MRU (00br4Ho nosy4yaembie SBP Innomar u3 crpoxku TSS1). 3navenus
SIS 1 MRU M03KHO 3KCIIOPTHPOBAThH B TEKCTOBBIE (hailiIbl, MCITOIB3YS OIIIKH, TTOKa3aHHbIe Ha Figure 3.4,
Kpome TOro, 4acTh M3 HACTpOEK ammapaTypbl, KOTOpbIE cojepkaTcs B Qaitmax *.raw u *.5es3,

9KCIIOPTUPYETCSI B TEKCTOBBIH 3aronoBok seg-y (Figure 3.5).

SES Convert (Build: Version: 2.3.3.1)

System

" » Data(D:) » 0_PIOO333 » 09SBP » SGY » RS
Source Folder
~ v Data(D:) » 0_PIO0333 » 09SEP » e
Explore Folders and Select Source Files
> -2 02InOut lll Name Item type Date modified
> 20 03GI5 :
» 23 04Oasis_project |5 1440_Q1-02_006_20240430_115743.raw 50,5MB  RAW Fie 30/04/2024 14..,
» 2 05 Sonariz_project [B] 1441_Q1-02_014_20240430_123425.raw 44,5MB  RAW File 30/04/2024 14...
07 Reporting : @ 1442_Q1-Q2_005_20240430_130610.raw 50,7MB  RAW File 30/04/2024 15...
08_QINSY | [H] 1443_Q1-Q2_D13_20240430_134158.ram 48,6MB  RAW File 30/04/2024 15...
09 SBP 5] 1444_Q1-02_D04_20240430_141500.raw 48,5MB  RAW File 30/04/2024 16...
)4 < | | [8 1945_q1-q2_012_20240430_145722.ram 49,5MB  RAW File 30/04/2024 17... El
4 il S %] 1946_Q1-Q2_003_20240430_152952.raw 51,4ME  RAW File 30/04/2024 17... -
File Information
File Hame: - 1454_R2-R3_011_20240430_201807 raw M avigation:

Arga Mame: 1454_R2-R3_011 Fange [m]: 3-8 SIS 1. 5414703371 SIS & 30042024
Travel Hame: MyTravel Data Type; Raw Data Type [SBF] SIS 2 5554990154 SISE 373

Ship MName: MyShip Special Modes: 5153 0000 SIS 7 BM5IE3IE
Profile Mumber: 487 Frequency 80kHz/1380ps SIS 4 201807 SIS & 299850.73

Figure 3.1 SES Convert, sxpan 1

PaccmoTpuM HIKE HACTPOHKH, Kacaroluecs MOJI0XKEeHHs U3Tydaresst Innomar mo BepTHKaIbHOM
ocu. [lyis paboThl ¢ Z-koopauHartoi uznydatens SBP npenycmoTpens! Tpu HacTpOHKH:
--Tlone “SIS-ID with Z value in source file(s)”, mpx mOMOIIM KOTOPOrO YKa3bIBAeTCS, B KAKOM

HaBUT'allHUOHHOM COO6I]_ICHI/II/I COHCPKUTCA 3HAUYCHUEC Z. HpI/I 9TOM HaBHUTallMA MOXET OTIPABIATH B
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cooOleHnn co 3HaueHHeM Z WM «BBICOTY TMPHWIMBOBY», WKW Z-KOOpAMHATY wu3iydatens SBP B
«abCONIOTHOW CHCTEME KOOpIAMHAT». 3HaueHue Z BCerAa 3amuchiBaeTcst B OalTel 53-56 m 57-60
3aroJIOBKOB celicMoTpacc B (aiiie Seg-y;

-- HUek-00okc “Apply heave correction”, mpu ycTaHOBKE KOTOPOro K ceficMoTpaccaM HpPUMEHSOTCS
3HadeHus Heave, mepenannsie B coodmennn MRU (o6srano TSS1);

-- lIea uek-60xkca “Apply tide correction with Z value [m] from SIS data” u “Apply flying depth correction
with Z value [m] from SIS data”. Tantsie uek-O0KCH HE MOTYT OBITH BKIIFOYEHBI OJHOBpeMeHHO. OHI
peaNn3yioT JiBa pa3HbIX CrOco0a, MpU MOMOIIK KOTopbix 3HadeHue Z u3 “SIS-1D with Z value in source

file(s)” (3amaHo B eMHUIIAX PACCTOSHHUS) KBHOCUTCS» BO BpeMsi B (aiiie Seg-y.

3.1 IToxae “SIS-ID with Z value in source file(s)”

Ha Figure 3.2 mokasano mone “SIS-ID with Z value in source file(s)”. B 310 mone moryt ObiTh
3alKMcaHbl KaK HaBUTAlIMOHHBIC COOOIIEHMS, COepIKAIUe 3HAUCHHS «IIPUIIMBOBY», TaK U Z-KOOpIHHATA
uznyyarenss SBP OTHOCHTENBHO YCIOBHOTO Hysi (pacCuMTaHHAs «HANPSIMYH C HCIOJb30BaHUEM Z-
koopauHatel GPS-anTenHb»). 3HaueHus sxkcroptupytorcst SES Convert B 3aronoBku ceticMoTpacc ¢aiina
seg-y: “Datum elevation at receiver group” (bytes 53-56) u “Datum elevation at source” (bytes 57-60).
3naueHust Z SKCHOPTHPYIOTCS B CaHTUMeETpax (HECMOTps Ha TO, uTo B Oaiitax 69—70 OymeT yka3aHo

3HadeHHe 1, a B OWHAPHOM 3aroyioBKe Seg-y OyIeT ykazaHa pa3MepHOCTh «METPBD»).

SES Convert (Build: Version: 2.3.3.1)

SEGY Conversion Settings
Navigation Source Coordinate Scale Factor
Select the SIS ID's of the SES files where the navigation data was stored during acquisition. SEG-Y files do not support floating point values. This requires a scaling of coordinates to
The source coordinates may consist of LAT/LON values or metric values, such as UTM become integer values. Choose an appropriate scale factor which is supported by the SEG-Y
coordinates. Select the choosen format of the coordinates accordingly. Furthermore, select processing software after data conversion. An example of the scaled coordinates from the
the SIS ID of a stored Z value which might be used for a depth correction. source file(s) is given below.
String format of coordinates in source file(s): Apply scale factor:
[FLOAT (e.g. UTM 332445.067 - 6024859.449) ‘
Example of scaled coordinates: SIS 8: 302809.77 --> 30280977
S5IS-ID's of coordinates in source file(s): ED SIS 7: 8017034.22 —= 601703422
7
;-:' Conversion Parameter
I SIS-ID with Z value in source file(s): m.:.

p " . Select the byte order of the target machine on which the SEG-Y files will be processed. Mormal
[ SIS-1D with KP value [float] in source file(s): e PC's usually require the Intel format, whereas UNIX workstations reguire the Motorola format.

1Y with Fi X . Please note, the CODA package always requires the Motorola format. Furthermore, select the
[ SI5-1D with Fix marker [nt32] in seurce file(s): EI:' channels to be converted. In many cases just the low frequency channel (LF) is necessary for

Byte arder of target machine:
Time Source
|Big Endian - Motorola Format “
Select the SIS ID of the SES files where the time information was stored during acquisition,
Alternatively, the automatically stored time of the acquisition PC can be used during data Convert and write LF channel(s)
conversion. Please check that the Date/Time format of the target machine matches the
Date/Time format of the source file(s). [ Convert and write HF channel(s)
SIS-ID of time string in source file(s): =

[ use PC time stored in source file(s)

[ Interpolate time and write miliseconds to SEG-Y trace header [Bytes 233-234]

Figure 3.2 SES Convert, sxpan 2
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SEGY Processing Settings
General Processing

Select whether heave correction should be applied during conversion or not. If yes, the online
acquired and internally stored heave data will be used. Furthermore, it is possible to reduce
the number of samples per trace. If required, apply a software fiter in order to decrease the
sample rate by factor 2.

| Apply heave correction I

Decrease sample rate by factor 2

Range Processing

SES files may contain Z values within the navigation data fields, such as RTK Z values, ROV
flying depths or tide values. There is an option to apply a depth correction. Please check
whether heave correction is still applicable in this case, depending on the accuracy, resolution
and frequency of the recorded 7 values. SES data files may be recorded with variable depth
ranges (i.e. due to changing water depth). Apply a range correction in order to produce a
SEG-Y file with a constant depth range between the minimum and maximum depth value within
the original SES file. Furthermare the depth data range can be extended with selectable
wvalues. This is useful to produce a common data set of SEG-Y files covering multiple depth
ranges within the source files).

Apply tide correction with Z value [m] from SIS data

[¥] Apply flying depth correction with Z value [m] from SIS data

Apply range correction
Extend depth data range from [m]:

ta [m]:

Coordinate Processing

Some seismic processing packages require unigue coordinate values for each trace, There is
the option to remove coordinate duplicates below, Please note, if coordinates were
interpolated then some traces will typically be lost at the start and end of the data file. If
coordinates were not interpolated then all traces in between coordinate updates are lost.,

Interpolate coordinates

Remove coordinate duplicates

Trace Numbers

Some seismic processing packages require unigue trace numbers over the entire project.
There is the option to calculate unique trace numbers based on date and time. Alternatively,
traces can be counted for the selected fles starting with #1. Trace numbers will be written to
the "FFID" field of the SEG-Y header (Bytes 9 to 12).

Field record number written to FRID header value:

(O Generate unique field record numbers based on date and time

(O Count traces for all selected files starting with #1

Count traces [FFID] for each file separately starting with #1

o Count traces [TRACL (Bytes 1-4)] for each file separately starting with #1
and write FFID from SIS-ID

Write trace number to 'trad' field of SEG-Y header (Bytes 1 to 4) for CODA compatibility

SIS-ID

Data Conversion

Options

Select whether additional ASCII files should be written, containing plain coordinates and ping
numbers. Some processing packages require these data for data import.
[#] Wirite separate ASCII file(s) with all motion sensor data

Column 110 7 Separator
FFID, Heading, Rol, Pitch, Yaw, Heave, Steering Roll, Steering Pitch

[¥] Write separate ASCII file(s) with coordinates

Column 1 Column 2 Column 3 Colurmn 4

|FFID ! ‘LON;’Easﬁng H |LAT,|’Nnrﬂ1ir1g= |— none - E ‘

Separator

Progress

Conversion of file: —

File progress: | |

Total progress: | |

Status

Successfully converted files: 1 of 1 with 0 error(s)

Conversion successful

1454_R2-R3_011_20240430_201807.raw

Figure 3.4 SES Convert, skpan 4
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3.2 Yex-060kc “Apply heave correction”

Ha Figure 3.3 mnokazan uek-O00okc “Apply heave correction”. Tlpu ero «ycTaHoBKe» B
celiCMMYeCKHi pa3pe3 BHOcATCS 3HaueHus Heave, mepemanubie B ammapatypy SBP npu momormm
coobmennit MRU (dame Bcero wmcmonb3yercsi ctpoka TSS1). OTMeTuMm, 4TO HepenaBaThes TOIDKHO
3HaueHue Heave WMeHHO IUIA TOYKM YCTaHOBKHM m3iyuareiss SBP Ha Oopty cyana. 3nauenus Heave
BHocsTcst SES Convert kak «caBur ceiicMoTpaccy MyTeM A00aBJICHUS K HAM MYCTBIX M3MEpeHuil. DTo
3HaYEeHHE CKOPOCTH 3ByKa akcropTupyercs SES Convert B TekcToBbIif 3aroioBok seg-y (Figure 3.5, Sound
Velocity). 3a cyeT OTHOCHTEIHHO MaJTBIX TIEpEMEIeHNI copepkammuxces B Heave, morpenHocTs 3a1anus
CKOPOCTH 3ByKa OYyJeT JIaBaTh OTHOCHUTEIHHO MAYIO OIMMOKY «I0 OCH Z» TOCIE Mepecyera B eJINHUIIBI
BPEMEHH.

Eciu B 3nayenne Z (mome “SIS-ID with Z value in source file(s)”) 3amucanbl 3HaueHHs
«IIPUJIMBOBY, TO yCTaHOBKA Yek-0okca “Apply heave correction” neooxoauma st yuera Heave.

Ecmu B 3nauenne Z (mone “SIS-ID with Z value in source file(s)”) sanucannr «abcomaroTsie Z-
KoopauHatel u3ny4arens SBP», To mpu ycranoBke uek-Ookca “Apply heave correction”, ¢ 6ombmioit
BEPOSTHOCTBIO Npuiugsl 6y0ym npumeHeHvl 08axObl WIN TPU KOHBEPTUPOBAHHH, WM IIPU 3arpy3ke B
IporpaMMy MHTEPIIPETANU CEHCMUYECKNX JaHHBIX. [[BOWHOE MPUMEHEHNE TPUIINBOB 00YCIIOBIEHO TEM,

YTO UX 3HAYCHUA YIKE COACPKATHCA B 3HAYCHUAX Z.

Cl Innomar Technologie GmkH

C2 Original File: 1454 R2-R3 011 20240430 _201207.raw
C3 5Ship Name: MyShip

C4 Brea: 1454 R2-R3_011

C5 Trawvel: MyTravel

Cé Profilnumber: 487

transmitted Frequency: 5000 Hz
C8% transmitted Pulses: 1

C% Start Gain: 1% dB

Cl0 Traces: 5560

Cl1 Navigaticn-Example:

Cl2 5I5-Stringl: 54;15.790503

Cl3 5I5-String2: 5;55.32973%6%

Cl4 5I5-String3: 0.000

Cl5 5IS-Stringd: 204219

Clgé 5I5-StringS: 30042024

Cl7 5I5-5tringé: -3.61

Clg 5I5-String7: €017034.22

Cl9 5I5-StringS: 3028098.77

C21 Range Start{ocrg.): 31 m
C22 Bange Stopiorg.): S5l m
C23 Transducer Depth: 0 cm
C24 Sound Velocity: 1482 m/sec

C26 Innomar SEG-Y-Format (2.20 - 0312)

c3n
C3l
Cc32
C33
C34
C35
C36
C37
C3s
C39
C40

Figure 3.5 IIpumMep TekCTOBOTO 3aroyioBka seg-y, cpopmuposannoro SES Convert
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3.3 UYek-6okc “Apply flying depth correction with Z value [m] from SIS data”

IIpu ycranoske uek-Ookca “Apply flying depth correction with Z value [m] from SIS data”,
3HAYCHUS] Z MEPECUUTHIBAIOTCS B CMHUIBI BPEMEHH C HCIOJNb30BAaHHEM CKOPOCTH 3BYKa, BBEJCHHON B
YCTaHOBKAaxX MpOrpaMMBbl, peructpupyromein *.ses3 m *.raw daiiner (Figure 3.5, Sound Velocity).
[TonyuyeHHbIE 3HAUCHUS] BHOCATCS B CEHCMOTPACCHI KaK «CABUT-BO-BPEMEHM», TPH MIOMOILH JT00aBICHUS
«IYCTBIX U3MepeHuit». [Ipr 3TOM «100aBICHUIO U3MEPEHHID» COOTBETCTBYIOT OTPHILIATEIbHBIC 3HAUCHUS
Z.

Ha Figure 3.6 noka3aHbl TpH pe3yJibTaTa KOHBEPTUPOBAHHS ISl OJTHOTO M TOTO K€ CEHCMUYECKOTO
paspesa, s kotoporo B moie “SIS-1D with Z value in source file(s)” 3anmcansr «abcoOTHBIE 3HAYEHUS
Z-KOOPIUHATEI».

(@) co copomennsiM uek-60kcom “Apply heave correction” u copomennsiM dek-60okcom “Apply flying
depth correction with Z value [m] from SIS data”, To ects 6e3 Kakoro-MUOO CABHTra ceiicMOTpace;

(6) ¢ ycranoBiaenusIM yek-60kcoMm “Apply heave correction” u copomrenasM gek-6oxcom “Apply flying
depth correction with Z value [m] from SIS data”, mpu sToM celficMOTpaccHl CABUTAIOTCS HA BEIHMUMHY
Heave, nomydennyto u3 coobmenus MRU u mepecunTaHHyIO B €MHHUIIBI BpEMEHH,

(¢) co copomrennpiM yek-6okcom “Apply heave correction” u ycranosiaenuasM uek-60kcoMm “Apply flying
depth correction with Z value [m] from SIS data”, mpu sToM celficMOTpacCHl CABUTAIOTCS HA BEIHUMHY
Z, B KOTOPOM yxe coaepikarcs U 3HaueHus Heave.

Ceiicmuyeckoe nHO Ha Figure 3.6-¢, caBuHyTOo Ha S5 MWDIMCEKYHI (OKOJO 3.5 METpOB)
OTHOCHTEIILHO CeiCMUYECcKOro aHa Ha Figure 3.6-b, mockonbky 3HaueHue Z ObUIO 33/1aHO B «a0COIOTHBIX
KoopauHatax» (B Z yuTeHbl 3HaueHus: Heave, 3arinyonenue ronossl SBP Huke ypoBHS MOpS M 3HAUCHHS
«TpuuBOBY ). Ecnm epecuntats Figure 3.6-¢ ¢ BkroueHHBIM uek-60kcom “Apply heave correction”, to
MBI TIOJTyYHM JIBOMHYIO KOMITEHcanuio Heave, mpu koTtopoit Heave mposiBUTCS Ha CECMIYECKOM paspese

B penbede 1Ha ¢ oOpaTHBIM 3HaKOM (Kak Ha Figure 3.7-b).
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a)

Seismiic | Trace Headers | Hardcopy |

Seismic

Figure 3.6 Ceficmuueckuii paspes: (a) 6e3 capura ceiicmorpacc, (b) mpumenen Heave ¢ MRU,

(¢) mpumenena Z-koopaurara GPS-aHTeHHBI
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3.4 UYek-60kc “Apply tide correction with Z value [m] from SIS data”

YroObl MOHATH JeiicTBHs, BhInoaHssembie SES Convert mpu ycranoBke uek-6okca “Apply flying
depth correction with Z value [m] from SIS data”, BbimosHIM KOHBEPTHPOBaHKE C Pa3HBIMU HACTPOHKAMHE
JUTs ceficMUYeckoro paspesa, s kortoporo B mone “SIS-ID with Z value in source file(s)” 3amucans
«abCoMOTHBIC 3HAYEHHsT Z-KOOPANHATHI». Pe3ynbTaTel KOHBEPTHPOBAHHMS MOKa3aHbl Ha Figure 3.7:

(a) co copomiennsiM uek-60kcoM “Apply tide correction with Z value [m] from SIS data”;

(b) ¢ ycranosnenusiM uek-60kcoM “Apply tide correction with Z value [m] from SIS data”.

a)

Seismic Traceﬂeaders] Hargcopyl

Figure 3.7 Ceficmuueckuii paspes, s kotoporo yek-6okce “Apply tide correction with Z value [m] from

SIS data” (a) c6pomren, (b) ycraHosien

Ceiicmuueckoe gHo Ha Figure 3.7-b B mBa pasa Oonee mojBepkeHO BiusHWIO Heave, uem
celicMu4eckoe JHO Ha Figure 3.7-a, mpu 3TOM CABHUT Ha pa3pese M0 BEPTUKAIBHOI OCH OTCYTCTBYET (TaKkKe
He m3MeHstorcs 3HaueHus “Delay Recording Time” B 3aronoBkax cedicmoTpacc). Mcxonst U3 3THX
3aKOHOMEPHOCTEH, MOKHO HPEINONIOKHITh, YTO MPU YCTaHOBJIEHHOM uek-Ookce “Apply tide correction

with Z value [m] from SIS data”, SES Convert version 2.3.3.1 BBITIONHSET CIEAYIONINE BEIYUCICHUS
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1) PaccuuTbiBaeT cpeanee apudmernueckoe Ui Z U BRIYUTACT €ro U3 3HaAUCHUH Z, 4TO MOKHO 3aIHcaTh
Kak Zn=Z-mean(Z);

2) C IOMOILIbIO CKOPOCTH 3BYKa IEPEBOMUT 3HAYCHHS ZN B €AMHUIBI BPEMCHH;

3) Buocut Zn B ceiicMOTpacchl MyTeM [O0aBiIeHHs IyCThIX H3MepeHuid. [lpu 3ToM «mobaBiieHHE
M3MEPEHUI» COOTBETCTBYET MOJIOKUTEIHHBIM 3HAYCHUSIM Z.

Takum 00pa3oM, IpeANoNOKUTEILHO, IPU UCTIONb30BaHUH Yek-0okca “Apply tide correction with

Z value [m] from SIS data”:

-- «BBIYUTAETCS» MTOCTOSIHHAS COCTABIIAONIAS U3 3HAU€HUH Z, Ha KOTOPbIE CABUIAIOTCS] CEHCMOTPACCHI;

-- CIIBUT' CEHCMOTpacc OCYIIECTBIAETCS «C OOpaTHBIM 3HAKOM» II0 OTHOLIEHHIO K CABHTY C

yCTaHOBJIEHHBIM Yek-00okcoMm “Apply flying depth correction with Z value [m] from SIS data”.

3.5 Uek-00okcnl “Apply range correction”, “Extended depth data range” u usmeneHust
a4 seg-y B noJgie “Delay Recording Time”

SES Convert version 2.3.3.1 He u3MeHseT 3HAYCHUI B 3ar0JIOBKaX «3aJCP)KKU Hadaya 3aruci)

“Delay Recording Time” (6atiter 109-110 mst ceficMumueckux Tpacc B (aitme Seg-Y) mpu yCTaHOBKE YeK-

6okcoB “Apply tide correction with Z value [m] from SIS data” wim “Apply flying depth correction with Z

value [m] from SIS data”.

3unaueHusi B 3aroioBkax ceiicmotpacc “Delay Recording Time” wusmeHsoTcs —aByMsI

JIOTIOJIHUTEIIbHBIMH YeK-O0KcaMHu, ITOKa3aHHbBIMU Ha Figure 3.3:

-- Yek-60kc “Apply range correction” skctioptupyert ¢aiinbl Seg-y Tak, uto 3Hauenue “Delay Recording
Time” ycraHaBIMBaeTCs €MHBIM ISl BCEX CEHCMUYECKHX Tpace B (aiiie;

-- Yek-60kc “Extended depth data range” koppektupyer “Delay Recording Time” tak, 4ro ceificMuyeckue
Tpacchl HaxXxOAATCS B yKa3aHHOM JHalna3oHe MIyOWH, HpU 3TOM HCIONB3YEeTCsS CKOPOCTh 3BYKA,
BBEZICHHAsI B yCTAHOBKAaX MPOrpaMMEBI IPU CheMKe ceficMuueckoro npoduis. Mcnoiab3ys 3TOT 4ek-00Ke
MOJKHO BBICTaBUThH OOIIMH IMama3oH IIIyOUH Ui BCeX CeHCMUYecKUX Mmpoduiei Ha ruomaake (mpu
3TOM HIDKHSS TpaHuIa BPEMEHH JUId celicMoTpacc OylIeT pacCuMTaHa ¢ MCIIOJIB30BaHHEM CKOPOCTH

3BYyKa B BOJIE).

3.6 Yex-060okc “Apply scale factor of 100 to SEG-Y trace header value DELRT”

B SES Convert version 2.3.3.7 (a Bo3MoxxHO 1 1715 Oosiee panHeit Bepcun) Ha skpane 3 (Figure
3.3) mosBisieTCs JIOMOJHUTEIbHBIN Yek-00kc “Apply scale factor of 100 to SEG-Y trace header value
DELRT?”, kotopsiii mokaszan Ha Figure 3.8. Ilpu ycraHOBKE JaHHOTO YeK-00Kca coBMecTHO ¢ “Apply tide
correction with Z value [m] from SIS data”, B KOHBepTHPOBaHHBIX CEHCMHYECKHUX *.raw (aiimax
TIOSIBIISIIOTCS ZIBA OTIINYHS OT (paiiioB, KOHBEPTUPOBAHHBIX 0€3 YCTAHOBKH JIOTIOTHUTENBHOTO YeK-00Kca:
-- BenmuunHa «3a/iepXKKH Havana 3amuchy 3amuckiBaetcst B 3aroyoku “Delay Recording Time” B coThix

JIONSIX MUJUTUCEKYH/IBL.

-- B celficMuueckuii pazpe3 BHOCUTCS JOMOJHUTEIFHOE CMEIIEHUE M0 BEPTUKAILHON OCH.

Ecnu 3HaueHve Z 3a7aeTCst ¢ UCTIONb30BaHUEM abCOIOTHOM npuBs3ku (cM. «IToze “SIS-1D with

Z value in source file(s) ”»), To npu omHOBpeMeHHO# ycTaHOBKE 4ekO0kcoB “Apply flying depth correction
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with Z value [m] from SIS data” u “Apply scale factor of 100 to SEG-Y trace header value DELRT”
CECMUYECKOE THO OKa3bIBACTCsI OJIMKE K CBOSMY IMOJIOKEHHIO B a0COMIOTHBIX oTMeTKax Figure 5.2-f. To
€CTb, MOXXHO TOBOPHTbH, YTO NPH OAHOBPEMEHHOW YCTAHOBKE STHX ABYX UYEKOOKCOB M3 3HaYeHUH Z,
KOTOpbIE PAacCMATPUBAIOTCS KaK «IPHIUBBD), BBHIMONHICTCS «YAaCTUYHOE BBIYUTAHUE CPEIHETO

apI/I(bMeTI/I‘IeCKOFO» (TO €CTh, ITOCTOSTHHAA COCTABJIAIOIINAA «BBIYUTACTCAY, HO HEC HOJ'IHOCTBIO).

Range Processing

SES5 files may contain Z values within the navigation data fields, such as RTK Z values,
ROV flying depths or tide values, There is an option to apply a depth correction, Please
check whether heave correction is still applicable in this case, depending on the
accuracy, resolution and frequency of the recorded Z values. 5ES data files may be
recorded with variable depth ranges (i.e. due to changing water depth). Apply a range
correction in order to produce a SEG-Y file with a constant depth range between the
minimum and maximum depth value within the original SES file. Furthermore the
depth data range can be extended with selectable values,

Apply tide correction with Z value [m] from SI5 data

Apply range correction

[[] Extend depth data range from [m]:

ta [m]:

ply scale factor of 100 to SEG-Y trace header value DELRT

Figure 3.8 Yek-60xc “Apply scale factor of 100 to SEG-Y trace header value DELRT”

3.7 Hactpoiiku SES Convert aas *.raw-gaiisios, ecjin Z-koopauHara usiaydareias SBP
3a/1aeTCsl ¢ HCMOJIL30BAHNEM A0COTIOTHBIX OLIEHOK

Ecnmu Beuncnenne Z-xoopauHart wusnmydarens SBP  BemonHseTcs ¢ ucnoib3oBaHMEeM  Z-
koopanHaTel GPS-aHTeHHBI (a0COMOTHBIE OIEHKH, TIOJTYYSHHBIE OTHOCHTEIBHO HYJIEBOW OTMETKH BHICOT
¢ ucnionb3oBanneM PPP-xoppexmun mis GPS). Takum obpasom, Z-koopauHata uziydarens SBP yxe
COJIEPKUT: «TIOTIPABKH 3a IMPWIHBBIY, 32 Heave u 3a «rmyOuny uznydarens SBPy.

[pu ucnons3oanun SES Convert version 2.3.3.1 s npeodpasoBanus *.raw-gaiinos B Seg-y (HO
He *.5eS3 (aioB!) HEOOXOAMMO BBICTABUTH YEeK-OOKCHI, Kak mokasanHo Ha Figure 3.9. Jlns Takoro
MOJIOKEHUS YeK-00KCOB 3HaueHHs Z OyIyT BHECEHBI B CEHCMHYECKHE TPACCHI P TIOMOIIN 100aBICHUS
«IyCTHIX W3MEpPEHMil» B Hayajio celicMoTpacc. [Ipu 3TOM eaMHHUUBI AMUHBI OYAyT NMEPEeCUUTHIBATHCS B
eIMHULBI BpeMs co ckopocThio (1488 m/c), ycTaHOBIEHHOH B porpaMmme cOopa ceHCMHUYECKUX AaHHBIX
(Figure 3.5).

HeobxomumocTh ycTaHOBKM dek-Ookca “Apply range correction” omwmcana B pasjene
«Apmeghaxmut na ceiicmuueckom paspese 01 momennos uzmenenusn snauenun Delay Recording Time
(uex-bokce “Apply range correction”)».

[Ipu 3arpy3ke QaiinoB S€g-y B mporpaMMbl 00paOOTKH/MHTEPIPETAINNA CEHCMUYECKUX JaHHBIX
HeoOxoanmo HE wmcmosp30BaTh 3HaueHMs Z W3 3arojioBKOB ceiicMorpace Seg-y “Datum elevation at
receiver group” (bytes 53-56) u “Datum elevation at source” (bytes 57-60). ITocKONBKY 3TH 3HAYEHUS YIKE

BHECEHBI B CJIBUT CEICMUYECKHX TPACC MPH ITOMOIIH JOOABICHHUS ITyCTHIX N3MEPEHUI.
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SEGY Processing Settings
General Processing

Select whether heave correction should be applied during conversion or not. If yes,
the online acquired and internally stored heave data will be used. Furthermore, it is
possible to reduce the number of samples per trace. If required, apply a software filter
in order to decrease the sample rate by factor 2,

Poly heave correction

Decrease sample rate by factor 2

Range Processing

SES files may contain Z values within the navigation data fields, such as RTK Z values,
ROV flying depths or tide values. There is an option to apply a depth correction. Please
check whether heave correction is still applicable in this case, depending on the
accuracy, resolution and frequency of the recorded Z values. SES data files may be
recorded with variable depth ranges (i.e. due to changing water depth). Apply a range
correction in order to produce a SEG-Y file with a constant depth range between the
minimum and maximum depth value within the original SES file. Furthermore the
depth data range can be extended with selectable values.

correction with Z value [m] from

ly flying depth correction with Z value [m] from SIS data

ly range correction

Extend depth data range from [m]: 1 -

to [m}: 100 |~ |-

scale factor of 100 to SEG-Y trace header value DELRT

Coordinate Processing

Some seismic processing packages require unique coordinate values for each trace,
There is the option to remove coordinate duplicates below. Please note, if coordinates
were interpolated then some traces will typically be lost at the start and end of the
data file. If coordinates were not interpolated then all traces in between coordinate
updates are lost.

Interpolate coordinates

Remove coordinate duplicates
Trace Numbers

Some seismic processing packages require unique trace numbers over the entire
project. There is the option to calculate unique trace numbers based on date and
time, Alternatively, traces can be counted for the selected files starting with #1, Trace
numbers will be written to the "FFID" field of the SEG-Y header (Bytes 9to 12).

Figld record number wiritten to FFID header value:

() Generate unique field record numbers based on date and

() Count traces for all selected files starting with #1

Count traces [FFID] for each file separately starting with #1

o Count traces [TRACL (Bytes 1-4)] for each file separately starting
with #1 and write FFID from SI5-1D

L ===

Write trace number to 'tracl’ field of SEG-Y header (Bytes 1to 4) for
CODA compatibility

Figure 3.9 YcraHoBka uek-00KCOB MPH BBIYHUCICHUU Z-KOOpIUHAT u3ny4arens SBP Ha ocHoBe Z-

koopauHaThl GPS-aHTeHHBI
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4. SES3 format, pa6ora ¢ SES Convert

Buumanue! [Ipu pa6ore ¢ *.5eS3-popMaToM pe3ynbTaThl KOHBEPTHPOBAHHS Oy IyT OTIUYATHCS OT
*.raw-hopmara mpu BEICTaBIICHUH TEX K€ CaMbIX YeK-OOKCOB. [IJIsl cpaBHEHUS KOHBEPTHUPOBAHUS *.5€S3 u

*.raw ¢opmMaToB MBI UCTIOIB30BAIIN KOHBEPTEPHI Bepcwii 2.3.3.1 u 2.3.4.0.

4.1 Yek-00kc “Apply flying depth correction with Z value [m] from SIS data”

IMpu koHBepTHpOBaHWU *.raw (aiiioB, KOTOpBIE 3alMCaHbl TPH BBIYUCICHUU Z-KOOPAWHAT
menygarens SBP ¢ wucmonp3oBanmeMm Z-koopaumHatel GPS-anTeHHsl  (aOCOMIOTHBIE — OILEHKH),
HCTIOJB30BANIACH CIeAYIoNIass KOMOMHAIUS YeK-O0KCOB:

“Apply heave correction” — Off,

“Apply tide correction with Z value [m] from SIS data” — Off,

“Apply flying depth correction with Z value [m] from SIS data” — On,
“Apply range correction” — Off,

“Apply scale factor of 100 to SEG-Y trace header value DELRT” — Off.
Pe3ybpTar KOHBEpTHPOBAHUS *.raw ¢aiiioB B S€g-y mokaszad Ha Figure 3.6-c.

PesynbTat, moday4eHHbIN ¢ JaHHBIMH YeKOOKCaMU TIPU KOHBEPTUPOBaHUM *.5eS3 (aiina, mokazaH
nHa Figure 4.1. Kak BUAHO MO OTCYTCTBHIO heave-KoMIeHcalMu il MOPCKOTO JHa Ha CEHCMHUYECKOM

paspese, 3HaueHue Z, IpH KOHBEPTHUPOBAHUH *.S€S3 (aiinoB, He ObIJIO MPUMEHEHO K celicMoTpaccam.

Figure 4.1 Pe3ynbrar KOHBepTUpOBaHHS *.S€S3-(aiisa ¢ ycTraHOBIEHHBIM ueKk-0okcoM “Apply flying

depth correction with Z value [m] from SIS data”

CkpHHIIOT ceficMuueckoro paspesa Ha Figure 4.1 BemmomHeH B mporpamme SeiSee. [Ise
BEPTUKAIbHBIE CTYIIEHH Ha CEHCMUYECKOM pa3pese CBsi3aHbl ¢ M3MeHeHueM 3HaueHus Delay Recording

Time, koTopoe He oToOpaxkaeTcs B okHe SeiSee.
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4.2 Yex-0oxc “Apply tide correction with Z value [m] from SIS data”

Ecnu npu kouBepTHpoBanuu *.5es3 daiina Ml ycraHoBuM uekboke “Apply tide correction with Z
value [m] from SIS data” (aex6okc “Apply flying depth correction with Z value [m] from SIS data” 6yaer
cOpOIIICH), TO NONYYHM Pe3yJbTaT, MOKa3aHHbIN Ha Figure 4.2 (mokas3aH TOT ke y4acTOK CeHCMUYECKOTro
paspesa, uto u Ha Figure 4.1; BepTUKaJIbHBIC CTYIIEHH HAa CEHCMHYECKOM pa3pe3e CBA3aHbl C H3MEHCHUEM
snagenus Delay Recording Time, kotopoe He oTobpaxkaercst B okHe SeiSee).

Kak Buaum, mis Figure 4.2 3HaueHune Z ObUIO MPUMEHEHO NPH KOHBEPTHPOBAHUH M BBITIOJIHEHA
heave-komnencanus. Eciau mbl cpapaum Figure 4.2 ¢ Figure 3.7, To yBuanm, 4to uist *.raw daitnos npu
BeIcTaBIeHnH yekOokca “Apply tide correction with Z value [m] from SIS data”, sHauenue Z mpUMEHIOCH
¢ «obOpatHbIM» 3HaKOM. COOTBETCTBEHHO, MCKa)KEHHE CeiicCMUUYecKoro aHa, oOyciioBieHHoe heave, Ha
Figure 3.7-b yBenmmuwmmoces B gBa pasa. OmHAKo NpH KOHBEPTHPOBaHMH *.5€S3 (haitnma 3Hak Z
paccmaTpuBaercst mporpammoii SES Convert kak «mpaBHIIBHBIN» M HCKa)KEHHE CBs3aHHOe ¢ heave
«ybupaercsi» (Figure 4.2).

IMpu sTOM, [T yeTaHOBIeHHOTO YekOokca “Apply tide correction with Z value [m] from SIS data”
3HaueHHue Z TPH KOHBEPTHPOBAHUH *.S€S3 MPUMEHSETCSI HMMEHHO KaK «IIPUJIUB», TO €CTh U3 3HAYCHHH Z

OpeaABApUTECIIBHO BEIYUTACTCA MMOCTOAHHAA COCTaBJIAIOIIAA.

Figure 4.2 Pe3ynbTar KOHBepTUPOBaHHs *.5€S3 (haiiina ¢ ycTaHOBICHHBIM 4eK-0okcoM “Apply tide

correction with Z value [m] from SIS data”

W3 ombiTa paboTHI € TOJIEBBIMU JAHHBIMH, IIPH KOHBEPTUPOBAHUH *.S€S3 popmara Jijisi HECKOIBKUX
ceaHcoB cheMkHu SBP ¢ uekOokcamu, yCTaHOBICHHBIMH Kak Juis Figure 4.2, uMenu MecTo ClieIyrolue
«HEOXKU/IaHHBIE» 0COOCHHOCTH:

-- [lpu xouBeptupoBanuu B SES Convert version 2.3.3.1 3armyOneHue qHa yBeITUYMBAIOCH B JiBa pasa,
TakuM 00pa3oM CEMCMHUYECKHH pa3pe3 OKas3bIBaJicsi BHE BpPEMEHHM 3amucH ais ¢aiina Seg-y. BriBectn
paspe3 B Seg-y MOXHO OBUIO TONBKO yCTaHOBKO# uekbokca “Extend depth data range from/to”, ¢
NPUHYJUTENBHBIM YCTAHOBIICHHEM HIKHEH TPaHULIb [UII CEHCMUYECKOTO pa3pesa;

-- [Ipu kouBeptupoBanuu B SES Convert version 2.3.4.0 3arny0iieHue qHa yBEIMYMBAIOCH B UETHIPE pasa.
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Comnocrasienue B ISE2 *.ses3 ¢aitnos ¢ «aBoitHo# riryOuHON Ha» 1 (aiiioB, KOTOPBIE KOHBEPTUPOBAIUCH
0e3 Takoi 0COOCHHOCTH, HE BBISIBIIIO IPHYHH MOSIBICHUS 3TOr0 3 dekTa (1ocTymHbie K mpocMoTpy B ISE2
HACTPOWKHU 000PYZOBAaHUS U XapaKTep MOJICH C JaHHBIMU ObLIA OJMHAKOBBIMH).

B pe3ynbrate, st GaiisioB, 3alKCcaHHBIX B *.5eS3 opmare, 11 BHECCHUS MOMNPaBOK 3a Z B (haiii

seg-y ucnonb3oBaics ckpunt Ha MatlLab / Octave, koTopsrit onceIBaeTCs HUXKE.

4.3 TIlpumenenune Z npu nomomu MatlLab / Octave

Ckpunr, npusBeaeHHbli B [lpunoxenun 1, mo3BonsieT monyduTh (aiiasl S€Q-Y, MOCHTUYHBIC
pesynbraTaM KoHBepTupoBaHusi B SES Convert mis *.raw ¢aiinos (mpumeneHne Z ¢ yCTaHOBJIEHHBIM
“Apply flying depth correction with Z value [m] from SIS data”), koraa BbrumcieHne Z-KOOpAHHAT
usnyyarens SBP BeimonHseTcs ¢ ucnonp3oBaHueM Z-koopauHaTthl GPS-aHTeHHBI (a0COMIOTHBIC OICHKH,
MOJTyYEeHHBIE OTHOCHTEILHO HYJIEBOM OTMETKH BBICOT ¢ MCoab30BanneM PPP-koppekituu mis GPS).
s npumenenus 3Hauenuit Z Bue SES Convert, Heo0X0 MO BBITOJHUTH CICAYIONINE ACHCTBUS:
1) koHBepTHpOBaTh *.raw Qaiin unu *.5es3 Qaiin B S€g-Yy CO CHATHIMU YeK-OOKCaMH, OTBEYAIOLIUMH 32
npuMeHeHnue Z wim heave-komreHcammu;

2) BBEITPY3UTH B TEKCTOBBIN (haiiy 3HaueHne Z u3 *.raw (aiina miu *.5es3 daiina;

3) caBuHyTH B SEQ-Y daiiine KaxIyr CeHCMHUYIECKYIO TPAacCy Ha BEIMYUHY Z, MEPECUUTAHHYIO U3 eINHHUI]
paccTosHUS B €IMHUIIBI BDEMEHHU.

J1s mostydeHust TEKCTOBOrO (paiiia co 3HaueHUsIMH Z U3 *.raw Wid *.5es3 ¢aityio 0€3 mpuMeHeHHs
nporpammsl ISE Bocmonb3yeMcsi BO3MOKHOCTEIO, ocTaBiieHHoU B SES Convert — ycranoBuM 3HaueHne Z
BMECTO OJIHOM M3 KOOPJWHAT U BBIBeIeM 3Ty «koopauHaty» B ASCII-daiin, kak mokazano Ha Figure 4.3.
B pe3ynbTate KOHBEPTUPOBAHUS MOMYYNM (haiijl, aHATOTHYHBIA MOKa3aHHOMY Ha Figure 4.4, Bo BTopoi

KOJIOHKE KOTOPOIr0 HaXOAUTCS 3HAYCHUE Z.

SEGY Conversion Settings

L Data Conversion
Navigation Source
Select the 515 [D's of the SES files where the navigation data was stored during Options
acquisition. The source coordinates may consist of LAT/LON values or metric values,
such as UTM coordinates. Select the choosen format of the coordinates accordingly. Select whether additional ASCII files should be written, containing plain coordinates
Stiing format of coordinates in source fils(s)

[C] Write separate ASCII file(s) with all motion sensor data

| FLOAT (e.g. UTM 332446.067 - 5024839.449) |;|

‘Write separate ASCII file(s) with coordinates
Separator

SIS-ID's of coordinates in source file(s):

Column 1 Column 2 Column 3 Column 4
FFID =l [T/Morthing [ =} FFID = | | FFID S

S15-1D with Z value in source file(s):

[ SIS-1D with KP value [float] in source file(s):

[ SIS-1D with Fix marker [int32] in source file(s):

Progress
Time Source Conversion of file:
Select the 515 1D of the SES files where the time infermation was stored during File progress: | |
acquisition. Alternatively, the automatically stored time of the acquisition PC can be progress:
used during data conversion. Please check that the Date/Time format of the target Total .
machine matches the Date/Time format of the source file(s). otal progress: | |
5I5-1D of time string in source file(s): =
[[] Use PC time stored in source file(s) _

Interpolate time and write milliseconds to trace header Byte 233-23« !

Figure 4.3 DxcriopT 3HaueHnit Z u3 *.raw nim *.ses3 daitna npu momoum SES Convert
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O i M 2|E||||||||||3|E||||||||
1/1———-2.730000 1 1fzn
2|z2——>-2.780000 2 e |
3|3——-2.800000 3 3[zq
44— 5-2.820000 4 4z
5|5——>-2.840000 5 Sfen)

Figure 4.4 TIpumep colep>KUMOT0 IKCIIOPTUPOBAHHOTO (aiiia co 3HaYeHUAMU Z

[TockonbKy, mocie Takoro KOHBEPTHPOBAaHMS BHYTPH S€J-Y (aiiga BMECTO KOOpAHMHAT OyayT
3amucaHbl 3Ha4eHus Z, TO Ul HOJIydeHHs «Sed-y daiina ¢ KoopJuHAaTaMHW» HEOOXOIUMO BBIIOIHUTH
MIOBTOPHOE KOHBEPTUPOBaHUE (aiiiaa ¢ mpaBmIbHEIMU ycTanoBkamu “SIS-ID’s of coordinates in source
file”. Taxke HeoOXomuMo cHATBH yekOOKchl “Apply heave correction”, “Apply tide correction with Z value
[m] from SIS data”, “Apply flying depth correction with Z value [m] from SIS data”, orBeuaromume 3a
npumenenne Z uiau heave-xkommencaruu. Yexooke “Apply range correction” momkeH ObITh YCTaHOBIICH
JUIsl KOPPEKTHOTO co3AanHus *.Seg-y daiina (MpuunHbl pa300paHbl B pa3esie HIXE).

CaBur 3HaYeHH CEHCMHMYECKHMX TPAcC BBITIOIHUM Ipu momomtu ckpunta MatLab / Octave, xox
KoToporo npuBeneH B «lIpunoscenue 1. Koo MatLab / Octave oas cosuza ceiicmompacc na 3nauenue
Z». Kpome cnBura ceficMU4ecKUX TpacC, B CKPHIITE BBOJUTCS JOMOJHHUTENBHBIA «KO3(PHHUIHEHT
YCHJICHUS», YTOOBI MPHUBECTH YCHJICHHE CEHCMHUYECKOro curHana B (aiimax *.S€S3 B COOTBETCTBHE C
ycuJIeHHueM B (aiinax *.raw.

CKpHIIT TIOCIIEI0OBATENBHO BBIMONHSET CIICAYIOIINE SHCTBUS:

1) 3anpammBaet ums Seg-y daiina (¢ koopaunaTamu B mossix “SIS-1D’s of coordinates in source file” u 6e3
npuMeHenust Z uin heave-KoMIeHcaiun);

2) 3ampariiBaeT UMs TEKCTOBOTO (aiiyia, BO BTOPO KOJIOHKE KOTOPOTO COACPIKATCS 3HAUCHUS Z;

3) ycTaHaBiIMBaeT B MepeMeHHO SV 3HaueHHEe CKOPOCTH 3ByKa, KOTOpPOE OYyIET MCIONB30BAThCS MPH
IepecyeTe eANHNI PACCTOSHUS B €IMHULIBI BPEMEHH;

4) ycranaBiuBaer B nepemennoir GainK kosddunment ycunenus s ceiicMorpace (4ToObI MPUBECTH
ycuiieHue B (aitax *.5eS3 B COOTBETCTBHE C YCHICHHEM B (aiiiax *.raw);

5) uuraer comepkumoe (aiia Seg-y u TeKCTOBOro (aiiyia co 3HaYCHUAMHA Z;

6) nepeBoANT 3HaUCHUS Z B €AMHMIBI BPEMEHH (C Y4€TOM YacTOThI OLIM(PPOBKH CEHCMUYECKOMN TPACChl);

7) cABUTACT CEiCMUYECKHE Tpacchl Ha BeanYuHY Z (BO BpEMEHH) U YCHIIMBACT HX;

8) coxpanset (aiin Seg-y Ha TUCK.

B pesynbraTe onrcaHHBIX JEHCTBUM MBI mosTydaeM (aiin Seg-y, «kKOHBEpTUPOBAHHBIH» U3 *.5€S3,
IUTsE KOTOPOTO
-- 3HaueHHus1 Z MaTeMaTH4ecKd BBEICHBI Tarkke, Kak s Qaiina *.raw npu KoHBepTupoBanuu B SES

Convert ¢ ycranopnenHsiM yekbokcom “Apply flying depth correction with Z value [m] from SIS data”
(mst abcommoTHBIX orteHoK Z, aHo mo SBP 6ymet coBmanars ¢ qHom mo MBES, Figure 5.3);
-- YCUIICHHE CEHCMOTPACC COBIAJIAET C yCHICHUEM B (aiiyiax, KOHBEPTHPOBAHHBIX U3 *.raw ¢opmara.

Vcnonp30BaHue ONMUMCAHHOTO MOAX0/A YAOOHO JUI IPUBEACHUS SEJ-Y K €AMHOMY BHUIY, €CIIH Ul

OJTHOH TUTOIIANN CheMKa BHITIONHsIACH KoMmiuiekramu SBP Innomar ¢ 3ammceio u B opmate *.5€S3, u B

dhopmate *.raw mpu abCOTIOTHBIX OIICHKaX Z.
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5. ApTeq)aKTbl HA CeliCMHY€eCKOM pa3pe3€ AJjist MOMECHTOB U3MCHCHUSA

snavenuii Delay Recording Time (uek-60okc “Apply range correction™)

Ha Figure 5.1, Figure 5.2 u Figure 5.3 noka3aHsl pe3yJbTaThl KOHBEPTUPOBaHHA *.S€S3 (haiiia ¢
pasubiME HacTpoiikamu mius SES Convert. Yyactok ceficMuueckoro paspesa coBmamaeT ¢ Figure 4.2,
0JIHAaKO pa3pe3 mocTtpoeH B mporpamme KingDom. B ornmume ot moctpoenwuii B SeiSee, ceficMuueckue
Tpacchl BBIBEIICHBI C YY4€TOM BPEMEHM Hadajia perucrpanud (To ecTh, CABMHYTHI Ha Bpems ‘“Delay
Recording Time”, coxepskaieecsi B 3arojioBkax ceicMudeckux tpacc B (aiine seg-y). Kpacuoii nmunueit
MOKa3aHo TIOJIOXKEHHe JIHa Mops 1o naHHbIM MBES, nepeseienHOe B e TUHUIBI BpEMEHHU U HAIOKEHHOE Ha
ceficmuueckuii paspes. CremMka SBP BrImmonHstack ¢ koH(pHUTyparueid 000pynoBaHUs, PU KOTOPOH Z-
KoopauHata u3mydarens SBP nmpussspiBaercs k Z-koopauaate GPS-aHTeHHBI (a0COTIOTHRIC H3MEPECHHS ).
Taxum 00pa3om, IIpH KOPPEKTHOM BBOJIE TIOTIPaBKH 3a Z, TIOJI0’KEHUE MOPCKOTO0 HA 1Mo JaHHBIM MBES m
MOJIO)KEHUE MOPCKOTO JTHA Ha CEHCMIUYECKOM pa3pese JOJDKHBI COBIAIATh.

OTMeTHM, 4TO TIPH KOHBEPTAITUH *.SeS3 (aiisia, ypoBHH MOPCKOTO JHA HE COBITAIAIOT IIPH JIFOOBIX
HacTpoiikax SES Convert; coBnaieHue gocturaercsi TOabKo npu npuMeHennn ckpunra MatLab / Octave

(Figure 5.3);

OOpamaer Ha ceOs BHMMaHue HemnonHas kommeHcanus “Delay Recording Time” mis Bcex
CECMUYECKHX pa3pe3oB, KpOME pa3pe30B C yCTaHOBICHHBIM uekOokcom “Apply range correction”.
Apredaktsl, ocTaBimecs mocie komnercanuu “Delay Recording Time”, moka3aHbl CHHUMH CTPEIIKAMH.
ITocre ycranosku gexbokca “Apply scale factor of 100 to SEG-Y trace header value DELRT”, ammuryna
apredakToB U3MeHsAeTCs, HO He yMeHbmaerca B 100 pa3, kKak MOXXHO OBLIIO OBl OKUAATH MPH YBEITHYCHUH
«roynocti» 3naueHuii “Delay Recording Time” B 100 pas.

Takum obpasom, npu ucnoab3oBanuu Bepcuii SES Convert 2.3.3.1...2.3.4.0, yek6oke “Apply
range correction” moskeH OBITH BCerga yCTAHOBJIEH, 4TOObI H30EKAaTh MOSBICHUS OTMEYCHHBIX
apreakToB.

W3 ombiTa pa®oThl ¢ MONEBHIMH JAaHHBIMH, TIPU KOHBEpPTAaMK *.raw u *.5es3 daiinos, 0e3
yCTaHOBJICHHOTO uekOokca “Apply range correction”, BMecte ¢ apredakraMu-CTyICHIMH, IPUMEPHO IS
OJTHOTO U3 IATHAALATH Sed-Y ¢aiioB 700aBIseTCs CMELIEHHEe CeHCMUYECKOTO pa3pesa 10 BEePTUKAIbHOM
ocu Ha Bpems ot 0.5 no 3 mwumcekyna. [IpuueM cmerieHHe MOSBISETCS KaK MPU KOHBEPTAILMU *.raw
(haiinoB ¢ ycTaHOBKaMH, onMcaHHbBIME B paznene «Hacmpoiiku SES Convert o *.raw-gaiinos, ecnu Z-
Koopounama usayuamens SBP 3a0aemcsa ¢ ucnonvzosanuem adconlOMHbIX OUEHOK», TaK U TPU
KOHBepTauuu *.5es3 ¢aitioB ¢ BBegeHHeM nomnpasku 3a Z npu nomoinu MatlLab / Octave. To ects, 310
CMEICHNE HE CBSI3aHO C TONPAaBKOW 32 Z, a BEPOSITHO SIBJISIETCS PE3YJIBTATOM HEKOPPEKTHOT'O BBEIICHHUS
nonpasku 3a “Delay Recording Time”.

IIpu ycranoBke uek-6Gokca “Apply range correction” cmemenne wucuesaer. OmHAKO, €CiH
JIOTTOJTHHUTENFHO BEICTaBUTH uek-00kc “Apply scale factor of 100 to SEG-Y trace header value DELRT”,
TO OH «BHOCHT CBO€ COOCTBEHHOE cMelieHuney». [Toaromy uekGoke “Apply scale factor of 100 to SEG-Y

trace header value DELRT?” moJikeH GbITH BCeraa cOpoIIeH.
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3akiodenue

IIpu xoHBepTHpOBaHMH QaitnoB *.raw U *.5eS3 B seg-y ¢ momompio SES Convert HeoOxommmo
3HaTh, KAaKWEe MMEHHO 3HAUYEHUS Z TepeIaBaINCh HaBWUTAaIuell B coobmeHusx SIS. 3HadeHus Z MOTYT
COJep)KaTh:

-- BenuuuHy «IpuiMBOB» (OTHOCHUTENBHBIE WM IEPEXOIHbIE OLEHKH). B 3TOM ciydae HeoOxommmo
BBICTaBUTbH 4eK-00kc “Apply heave correction”, yto6sl BHecTn Heave u3 coobmennit MRU B caBur
celicMoTpacc;

-- 3Hauenne Z-koopauHathl uznydarens SBP mo abGcomoTHOH mikane. B 3ToMm ciaydae BBICTaBISATH YeK-
ookc “Apply heave correction” He Hazno, MOCKOJIBKY NpU BHeceHMH momnpaBok 3a Z (Figure 3.6),
ynanenue heave OyzeT BBINOIHEHO BTOPOii pa3 (B pe3ysbTare CeHCMUYECKH pa3pe3 OyAeT OCI0KHEeH
heave ¢ 0OpaTHBIM 3HaKOM).

Jnsi BHeceHUsl 3HaYeHnii Z, KAK MONMPABOK 3a «IMPWJIUBBIY, NpeHa3HaueH Yek-0okc “Apply
tide correction with Z value [m] from SIS data”. Tlpu sTomM u3 3HaueHWit Z NpeIBAPUTEIBHO
«BBIUUTACTCS»/yNANSETCS TIOCTOSIHHAS COCTABJIAIONIAs, a IEPEMEHHAs COCTABILIOMIAs Z IePECYUTHIBACTCSI
B €IMHHIILI BPEMEHH W BHOCHTCS B CEHCMOTpAacChl KaK CABHI' BO BPEMEHU IIPU TOMOIIU TOOABIICHUS
«IyCTHIX W3MepeHHui». [Ipy TakoM KOHBEPTHPOBAHHM HEOOXOIUMO B JajbHeiIieM OyaeT BBOJUTH
JIOTIONTHUTENILHYIO TIONpPaBKy 3a 3arityOsieHue uziydartenss SBP orHocutensHO ypoBHst Mops. Eciam B
KOHBEpPTEpe yCTAaHOBIEH JomoMHUTeIbHBINA yekOoke “Apply scale factor of 100 to SEG-Y trace header
value DELRT”, To koHBepTep He TOJIbKO yMHOKaeT 3HaueHus “Delay Recording Time” B ¢aiinax seg-y
Ha 100, HO W go06aBisieT B CEMCMOTPACCHl CABHT IO BEPTUKAJIBHOM IIKalle, 3TOT CABHI MOXKHO
paccMaTpuBaTh KaK «HEIOJIHOE BBIUNTAHUE IIOCTOSHHOM cocTaBisitoleil u3 Z» (CM. onmucaHue B pasielne
«Hex-ooxc “Apply scale factor of 100 to SEG-Y trace header value DELRT ”»).

st BHeceHusi 3HaYeHUIT Z, KaKk KoopauHAaT u3jydareis SBP mo aéconoTHoii mikasie BbICOT,
HEoOX0JMMO UCTIONB30BaTh YeKk-00ke “Apply flying depth correction with Z value [m] from SIS data”. ITpu
9TOM 3HaueHHA Z NMEPECUNTHIBAIOTCS B €IMHULBI BpEMEHH (C HCII0Ib30BAaHHEM CKOPOCTH 3ByKa, BBEJCHHOM
B YCTaHOBKax perucrpupyiomeii nporpammsl SBP), n momyyenHsie 3Ha4eHUST BHOCATCS B CEHCMOTpacCh
KaK CABHI BO BpPEMEHH IPH TMOMOIIM JI00ABJIEHHS «IIyCTBIX H3MEPEHUI». YaleHHe MOCTOSHHOM
COCTaBIISIOIICH M3 Z HE BBINMOJHSACTCSA. ECIU MpH 3TOM yCTAaHOBHUTH JOMOJHUTEIbHBIN uekOoke “Apply
scale factor of 100 to SEG-Y trace header value DELRT”, To ceiicmuueckuii pa3pe3 OyneT CIBUHYT I10
BEPTUKAIBLHOM IIIKaIe OTHOCUTEIHHO a0CONIOTHBIX OTMETOK.

Ecmu npu BHeceHuu 3Ha4yeHWil Z, kak KoopauwHaT m3nyyarens SBP mo abcomioTHo# 1mkae,
oImrO0YHO YCTaHOBUTH YekOOKC “Apply tide correction with Z value [m] from SIS data”, To «puIUBBEDY
OyayT BHECEHBI C 0OpaTHBIM 3HAKOM. B pe3ynbTare Ha celicMudueckoM paspese heave ycumures B 1Ba pasa

(Figure 3.7).

OmnncanHast BBIIIE yCTAaHOBKA YEKOOKCOB CIIpaBeUINBA ISl KOHBEPTUPOBaHMS *.raw ¢aiinos. [1pu
KOHBepTHpOBaHuM *.5es3 ¢aiinos pabora SES Convert otnuuaercs. YcranoBka yek-6okca “Apply flying

depth correction with Z value [m] from SIS data” Hukak He BHsieT Ha pe3yabTaT KOHBepTUpOBaHus (Figure
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4.1). Ilpm ycranoBke yekObokca “Apply tide correction with Z value [m] from SIS data” nns «3nauennii Z,
Kak KoopauHatr uanydarens SBP mo aGcomoTHOH mikane» mpuiMBbl OyOyT BHECEHBI C «IIPABHIBHBIM
3HAKOMY, TIPH 3TOM C ceiicMuueckoro paspesa yoepercs heave (Figure 4.2). Ilepen BHeceHHEM 3HAYCHHUI
Z, SES Convert BBIYTET U3 HUX TIOCTOSHHYIO COCTaBJISIOIIYIO U CEHCMUYECKH pa3pe3 B S€J-Y OKakeTcs
C/IBUHYTBIM OTHOCHUTEJIBHO a0COJIFOTHOM IIKANBI BBICOT.

JlJis KOPPEeKTHOTO BHECEHMS «3HadeHMU Z, KaK KoopauHAT u3nydarens SBP mo abconoTHOM
mKaney» (0e3 TOMOTHUTEIBHBIX CABUTOB IO BEPTUKAIBHOW ocH) ObuT HammcaH ckpunt MatLab / Octave

(Figure 5.1, Figure 5.2, Figure 5.3).

Bepositao, SES Convert He coBcem KoppekTHO padoTaet ¢ nojieM “Delay Recording Time” daiinos
Seg-y, IMOCKOJIBKY TIpH 3arpy3ke celicMmueckux paspe3oB B KingDom, B momentsl m3menenus “‘Delay
Recording Time”, Ha ceficMUYeCcKHX pa3pe3ax HosBIsIOTCs apredaktei-cTynenu (Figure 5.1, Figure 5.2).
Kpome Toro, ceficmmyeckuii paspe3 MEpUOJUYECKH CIBUTAETCS IO BEPTHKAIBHON IIKajie (CABHHYT
OKa3bIBaeTCs NMPUMEPHO OJWH M3 MATHAALATH KOHBEPTHPOBAHHBIX (aiioB Seg-y). UToObl n30exaTh
HOsIBIICHUS apTe(haKTOB M CJBUTOB /IS (DaiiyioB Seg-Y, He0OXO0JMMO BCer/ia yCTaHaBIUBATh YekOoke “Apply
range correction”. OgHako, eciii Ipy 3TOM ycTaHOBHTH uekOokc “Apply scale factor of 100 to SEG-Y trace
header value DELRT”, To oH BHeceT B CEHCMUYECKHI pa3pe3 CBOW COOCTBEHHbIH caABUT. TO €CTh, YTOOBI
HOJTy4HTh S€Q-Y 0e3 cABHra 10 BEpTUKAIbHOU ocH, uekOokce “Apply range correction” gomkeH ObITh Beerna

ycraHoBJIeH, a yekbokc “Apply scale factor of 100 to SEG-Y trace header value DELRT” Bcerma cOpoeH.
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Ipuaoxenne 1. Koxg MatLab / Octave nast ciBura ceiicmoTpacc Ha 3HadYeHue Z

$script SbpToolR01;
gKey=ans;
if strcmp(gKey{l}, "SbpSgyRApplyShift0l') %Sgy folder

${'SbpSgyApplyShift0l', 'c:\Temp\014\0300 71 P75 20240707 121148 CHO LF nothing.sgy', 'c:\Temp\014\0300 71 P75 20240707 121
148 CHO LF.txt'};SbpToolRO1;
try fNamel=gKey{2};catch, fNamel=input ('SbpSgy =');end; try fName2=gKey{3};catch, fName2=input ('SbpTxt ='") ;end;
Sv=1506;GainK=30628;
[SgyHead, Head, Data]l=gSgyRead (fNamel, '', []) ;A=dlmread (fName?2) ;
zz=-round ( (A(:,2)"'./SV.*2) ./ (SgyHead.dt.*1e-6));
Datal=gDataToPL (Data,l,zz) .*GainkK;
gSgyWrite (SgyHead, Head, Datal, [fNamel (1:end-4) ' applied Z.sgy'l);
clearvars fNamel fName2 SV GainK SgyHead Head Data A zz Datal
end;



