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BBenenue

B nmoxymenTe paccMaTpuBaroTCS HACcTpPOWKH, 3amaBacMmbie B mporpamme SES Convert, ms
npeoOpa3oBanus daitnoB hopmara *.raw u *.ses3 (hopmar SBP Innomar) B hopmarseg-y. bonee Touno, —
paccMaTpuUBalOTCsl HACTPONKH, CBA3AHHBIE C MOJOXKeHUeM u3nydarens SBP mo BeprukanbHO# ocu Z. B
JIOKYMEHTE 3aTPOHYTHI CIIEAYIOUIIE BOIPOCHL:

-- METOZBI BEIYMCIICHUS NOJIOKeHUs u3inyyatens SBP o ocu Z;
-- nHpOpMaIKs, CBSI3aHHAS C BBICOTaMU 110 OCH Z, cofiepkaniascs B (hainax seg-y;

-- HacTpoiiku B nporpamme SES Convert, kacaromuecs BBICOT IO OCH Z.

Taxoke B JOKyMEHTE pacCMOTpeHBI ocobeHHocTH padoTel SES Convert mpu koHBepTariu (aiios:

-- BrusiHUE Yek-00kca “Apply scale factor of 100 to SEG-Y trace header value DELRT” Ha pe3ynbTaTh
KoHBepTanun (dex-0okc mosBuics B SES Convert version 2.3.3.7);

-- pa3HHIIAa B pe3yibTaTax KOHBepranuu *.raw um *.ses3 (aimoB mpum OAHMX W TeX K€ HACTPOHUKax
konBepTaiuu B SES Convert;

-- BO3MOKHOCTH 3KCIIOpPTa HABUTAIIMOHHBIX COOOIeHMH SIS B TeKCTOBBIN (DaifiT TPy IIOMOIIIHA ITPOTPAMMBI
SES Convert;

-- IPIMEHEHHUE TTOTPAaBKH 3a BBICOTY CeCMUYecKoro manmydarens Z Kk daitnam seg-y BHe SES Convert ¢
momoIneto ckpunta MatLab / Octave;

-- IOSIBJICHUE apTe(aKTOB M CMEIICHUH YPOBHS CEHCMHYECKOTO pa3pe3a B CKOHBEPTHPOBAHHOM Seg-y
(aiine B 3aBUCUMOCTH OT COCTOSHUS YeK-00KkcoB “Apply range correction” u “Apply scale factor of 100

to SEG-Y trace header value DELRT”.



1. MeToabl OLeHKH KOOPANHAT u3iaydareas SBP no BeprukajbHoOi ocu

MeTonbl OLICHKH ITOJIOKEHUS TOTO WIIM UHOTO IpuOopa, pa3MENICHHOr0 Ha CyJHE, OTHOCUTEIBHO
BEPTHKAJILHOW OCH, pa3BHBAIINCh BMECTE C PA3BUTUEM YPOBHS TEXHHMKH. Y CIIOBHO, MOXKHO BBIIECIUTH TPU
JTamna:

-- OTHOCHUTEJbHbIEC OLIEHKH (paboTa ¢ IPUIIMBAMHU), KOTJa Ha IIEPBOM IIare ONpeAeisICs «yPOBEHb MODPSD»,
a Ha BTOPOM LIare ONPEAENsIOCh MOJIOKEHHE MPHOOpa OTHOCHUTENBHO YPOBHS MOps (CBS3aHHOE C
rTyOMHOM TOYKH YCTaHOBKH MPUOOPa, KAUYKOM U BEPTUKAJIBHON KauKOW CyaHa);

-- mepexoIHble oueHKH (pexum DGPS), xorna cry THUKOBBIE CHCTEMBI HABUTAIIUK TTO3BOJIMIIN OTIPEAEIIAT
Z-xoopauHaty (GPS-aHTEHHBI «OTHOCHTENBHO IOBEPXHOCTH DJIUIMIICOMIA», OJHAKO TOYHOCTb
ompeeNieHus ObUIa OTHOCUTEIBHO MAJIOW;

-- abcomotHbie onieHku (pexuM RTK), korma cyTHHKOBBIE CHCTEMBl HAaBUTAllMM U TEXHOJIOTHS BBOAA
MOMIPAaBOK 32 COCTOSIHUE HMOHOCQEPHI, TMO3BOJWIN ONpeaenats Z-koopauHaty GPS-anTeHHsl ¢

TOYHOCTBIO, IOCTATOYHOH JJIsl IPSIMBIX TIEPECUETOB MPH ONpPeNesIeHIH Z-KOOPAWHATH MprUdopa.

1.1 OtHocuTeJBbHBIC OLIeHKH (padoTa ¢ NPUIUBAMH)

Knaccuueckne pacuerbl HE TMO3BOJSUIM ONPEAETATh aOCOIIOTHOE IIOJNOXKEHHE mpubopa,
pa3MEIIEeHHOro0 Ha CyAHE, N0 BEPTHKAJIbHOM ocu. B KauecTBe NpPOMEKYTOUYHOTO YpPOBHS OTCHETa
UCIOJIB30BAJICS «TEKYILUH YPOBEHb MOPSD» WU, TOUHEE — «BBICOTA YPOBHS MOPSI OTHOCHTENBHO MPUHATON
HYJIEBOH OTMETKM».

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) IIpu momomn n3MepeHnii Ha BOJJOMEPHBIX TIOCTaX, YCTAHOBJICHHBIX Ha mobepexbe. [Ipu aTom, ycnoBHoO,
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) Ilpu moMoIy H3MEPEHHI JOHHBIX MapeorpadoB, yCTAHOBIICHHBIX B paiioHe paboT. Y CTaHOBIICHHBIH 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 nymeu peuleHusl.

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) mo ocpennenHbIM nokazanusaM draft-sensor (Draft) Mbl MOkeM y3HATh BBICOTY METaLEHTpa CyAHA HaJ
MOBEPXHOCTHIO BOJIBL;

2) ucnions3ys nokazanuss MRU (Heave) Mbl MO)keM y3HaThb BHICOTY KOPOTKOIEPUOJHBIX BEPTHUKAIBHBIX
MepeMeIIeHUH MeTalleHTpa Cy/IHa 3a CUET BOJHEHUS;

3) ucnonn3ys nokazanus MRU (Pitch-Roll-Heading) u mieuo nprubopa OTHOCHTEIBHO METAIIEHTPA CyTHA
(Lever) MBI MOXEM y3HaThb BEPTUKaJIbHOE CMEILIeHHE MPHOOpa OTHOCHUTENHHO METAICHTpa 3a cyeT
KayKy CyJHa.

B pesynprare Takux pacyeToB Z-KOOpAWHATa NpuOOpa OyIeT pacCUMTHIBAThCA KaK CymMMma

JUTHHHOTIEPHOJHON M KOPOTKOIIEPHUOTHOW COCTABIISIONINX BEPTUKAIBHBIX MTEPEMEIICHUH:

Z =7 long(Tide) + Z_short(Pitch, Roll, Heading, Heave, Lever, Draft).

1.2 Ilepexoansnie ouenku (pexxum DGPS)

C nosiBIeHHUEM CIYTHUKOBOW HABUTAIlUU TMOSBWIIACH BO3MOXHOCTh ONPE/CISATh BEPTUKAIBHYIO
koopanHaTy GPS-aHTEHHBI OTHOCUTENHLHO CIIyTHHKOB, HAaXOJSIIUXCS Ha TeocTalmoHapHOW opoute. To
€CTh, UCIIOJBb30BaTh B KAYECTBE «HEMOBIKHOTO OCHOBaHUSY» CIHYTHUKH, BMECTO MOBEPXHOCTH 3EMIIH
(xoTopas MCHOIb30BaJaCh NMPH OTHOCHUTENBHBIX OIleHKax). OjHako, BepTuUKajgbHOEe monoxeHne GPS-
antennbl (GPS H) ompexnensuioch ¢ 0OJbINONM MOTPEIIHOCTRIO U 1 pa3 B CEKYHAY, YTO HE MO3BOJISLIO
«HampsIMYI0» UCIOJIb30BaTh €€ KOOpAMHATH. B KadecTBE NPOMEXKYTOYHOTO YpPOBHsS OTCUeTa
WCIOJIB30BANICSA JIIMHHOIEPUOIHBIH TpeHa BbICOThI GPS-aHTEHHBI, KOTOPHIN HWHTEPIPETUPOBAJICS Kak
«BBICOTA MPUJIMBaY. [IpH 3TOM JIeaIHCh CIIEAYIOIIUE MPEITOI0KEHIS:

1) morpentHOCTE ompenenenust BeICOTHI GPS-aHTEHHBI COOTBETCTBYET HOPMAJIBHOMY pacIpeaciieHHIO,
MMO3TOMY OCPEIHEHHE YMEHBIIIAeT MOTPENTHOCTh ONpPEAeTeHHS BBICOTHI (CTAaHAAPTHOE OTKIOHEHUE)
00paTHO-TIPOTIOPIIMOHATIFHO KOPHIO U3 KOJIMYECTBAa M3MEPEHHUI B CKOJIB3SIIEM OKHE MTPH OCPEAHEHUH;

2) mUpuHA CKOJB3SIIETO OKHA JTOCTATOYHA, YTOOBI OCPEIHHUTH ¢ IPHUOIIKCHIEM K HYII0 Kostebanus GPS-

AHTCHHBI, BBI3BAHHBIC KayKoM CyJHa.



[HorpemHocts onpeaenenus BoicoTel GPS-anTeHHsI, 3a1aBaeMas EPBBIM yCIOBHEM, B OCHOBHOM
3aBHUCHUT OT COCTOSIHHSI HOHOC(EPHI U KOPPEKTHPYETCS MPH IMTOMOILU «HOHOC(HEPHBIX IOMPABOK», KOTOPHIE
Ha KOpPOTKOM HHTEpBajl€ BPEMEHHU HENb3s OMNHCATh KaK HOPMaJbHO-PACHpPENENIEHHYIO CIIy4ailHYyIo
BenuuHy. [103TOMY, IpY BBIUMCIEHUAX HAXOIUTCS «KOMITPOMHUCC) I UTMPUHBI OCPEIHSIOMIET0 OKHA —
3a BpeMs B OKHE IIPHJIUBHI JOJDKHBI U3MEHUTHCS HE CHIIBHO», OJJHAKO, OKHO JOJDKHO OBITH IOCTaTOYHO
IIUPOKUM, 4YTOOBI «KoJebaHns BBICOTBI GPS-aHTEeHHBI, BBI3BIBAEMOI MOTPENTHOCTHI0 HOHOC(EpPHD»
OCPEIHUIINICH, U 3HAYEHUE BBICOTHI MPUOIN3MIOCH K HCTUHHOMY 3HaUYEHUIO.

B pesynprate Z-koopauHarta mpubopa OyAeT pacCUUTHIBATHCH KaK CyMMa JIMHHOTIEPUOIHOW H
KOPOTKOTIEPHOTHON COCTABIISIONINX BEPTHKAIBHBIX TIepeMEIIeHIUH:

Z =7 long(GPS_H) + Z_ short(Pitch, Roll, Heading, Heave, Lever, Draft).

Hcnonb3oBanue BbIcOTHI GPS-aHTeHHBI MMO3BOJIMIIO, 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 AocouawTtHble oueHkH (pexum RTK u PPP)

C pa3BuTHEM CIYTHHUKOBOW HABUTALMM MOSBHJIACH BO3MOXKHOCTH OINPEAEIATh HOHOC(EpHBIE
MOTIPaBKY M TiepenaBaTh WX Ha cynHo. CHauama, Takue M3MepeHHs BHIMONHATNCH Bo3ine Oepera (RTK,
JoKaNbHBIe 0a30BbI€ CTAHIMM), a TOKEe M B OTKpeIToM Mope (PPP, cnmenmanbHas cetb «riiobaabHBIX»
0azoBbix craHuumii). llpm mpueme woHOC(hepHBIX TOMpaBoK Z-koopauHata GPS-aHTeHHBI MOXeET
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 cocrasmsars 10 ', OToro gocrtarouno
JUISL UCHIOJIb30BaHMs BBICOTEI GPS-aHTEHHBI «HANPAMYIO» [UIS OLEHKH Z-KOOPAUHATHI IpUOOpa, TO €CTh,
0e3 paszmeneHus BEPTUKAJIBHBIX IE€PEMEIICHUH Ha [UIMHHONEPHOAHYI0 M KOPOTKOIEPHOAHYIO
cocTaisitoiye (6e3 onpeneneHus «IIPOMEXyTOUHOI'O YPOBHS OTCUETA» WM IPHIIUBOB).

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

1) «Knaccuueckne RTK Berumcienus» ¢ ucnonszoBanueM 3HadeHui Pitch-Roll-Heading, n3mepsieMmbix
MRU (3nauenue Heave u ocanka cyJHa HE yUUTHIBAaIOTCS ). B 3TOM ciydae morpenHocTs onpeaeaeHus
Z-xoopauHaThl pubdopa OyneT O1M3Ka K HOTPEITHOCTH ONpeeieHus Z-koopauHartel anteHHsl GPS n
OyJIeT pacCYMTHIBATHCS KaK:

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

2) Bouncnenys, KOTOpBIE BBINOJHSIOTCS MO «BHYTpeHHMM anroputMamM MRU», mpu  KoTophix
JIOTIOJTHUTENIEHO HWCIONB3YIOTCS 3HadeHnss Heave m yckopeHuws. B 3ToM ciydae NHOTpenIHOCTh
onpeaeneHus Z-KOOpAWHATH Mprudopa OyJaeT MEHBIIE; OJHAKO, PH CETOTHSIIHEM YPOBHE Pa3BUTHA
TEXHUKH BCE €Ie BO3MOXKHBI «HEOXXKHUAAHHBIE 3(PQEKTh», NPUBOIALIME K OONBLIIMM «yXomam» Z-
KOOPIMHATHI OT UCTUHHOTO 3HAYEHWS W CBs3aHHBIC ¢ paboToi anmroputmMoB MRU. Z-koopmuHaTa
mpubdopa OyaeT pacCUUTHIBATHCS KaK:

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



2. IlojsokeHune ceiCMUYECKUX MPUEMHHUKOB U HCTOYHHMKOB 110 OcH Z B seg-y

B caiine seg-y mosokeHHE MO BEPTUKAIBHON OCH IS M3TydaTe s/ IPUEMHUKA CEHCMUYECKOTO
curHaJIa (B HaIeM cirydae — n3irydareins SBP) 3anmuceiBaeTcss HECKOIBKUMH criocobamu. COOTBETCTBEHHO,
«CMeleHue» Z-KoopAauHaThel uznydarenss SBP nmo BepTUKalbHOM OCH, NJIsi IPUBEICHUS €€ K «IPUHSITOU
HYJIEBOW OTMETKE», MOYKET OBITh BBHITTOJHEHO HECKOIBKAMH CIIOCOOAMHU:

1) CMmemienre Tpu TOMOINM JOOABIEHUS «HYCMbIX U3MepeHut K Hadalny ceiicMoTpacc (Korna, Mmpu
00ABJICHUN MYCTHIX U3MEPEHUH CEHCMHUYECKUE TPACCHI «CMEMIAOTCS» BIOJIb BEPTUKAIHLHONW OCH BO
Bpemenu; Figure 2.1). BennunHa cMeUIeHUs paCCUUTHIBACTCS KaK KOJIMYECTBO TOOABICHHBIX ITYCTHIX
M3MEpEeHH, YMHOXKEHHOE Ha BpeMs OJHOTO M3MepeHHs. [10CKOIbKY BpeMsi OTHOTO M3MEPEHHS Mallo,
TO 100aBJIEHNE IMyCTHIX M3MEPEHUI CMEIAeT CeHCMOTPACChHl Ha «MaJble 3HAUCHUS»;

2) U3meHeHme «3aiepKKM Hayana 3alicy», KoTopast 3allucaHa B MUJUTMCEKYH/IaX B 3ar0JIOBKe JUIsI Kax10i
ceiicMoTpacchl (3aronoBok “Delay Recording Time”, 6atiter 109—110; cornacHo cneunukanuu seg-y,
9TO CMEIICHUE OJOJIDKHO 6I)ITI) 3aJaHO B MWUIMCCKYHIaX, OAHAKO MHOrJa YCIIOBJIMUBAIOTCA UCII0JIb30BATh
COTBIC OJIU MUJUTUCEKYH). [Ipu 3TOM, A CMEIIEHUST CEHCMUYECKUX TPACC MO BEPTUKATHHOU OCH BO
BpPEMEHH YacTh CMEUICHHSI KPaTHYI0 MIJUINCEKYHAaM MOXHO 3anuceiBath B “Delay Recording Time”,
a 4aCTb MCHbIIC MUJIJIMCEKYH/IbI — B CABUT CEMCMHUYECKHNX Tpacc;

3) N3MeHeHme OAHOTO U3 3HAYCHUH «IT0J0KEHHA 10 BEPTUKAIBHON OCH B METPax», KOTOPHIE 3aIIMCAHbI B
3aroJIOBKe JJIsl KaKIOoH ceficMoTpaccel. B Table 2.1 nmpuBeneHsl HoMepa 6aliTOB M HA3BaHUS 3ar0JIOBKOB

S€Z2-Yy, KOTOPBIC OTBEYAIOT 3a «IIOJIOKCHHUEC T10 BCpTHKaﬂLHOﬁ OCH B METpax».

Table 2.1 3aronoBku celicMoTpacc B (aiisie seg-y, coepKaliie «moJIoKeHNE 10 BEPTUKAILHON 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
paccrosHus» B TOJNA 3aroJIOBKOB ceficMoTpacc, KOTopble mpuBedeHbl B Table 2.1, a «cMelieHHS B
earHUIax BpeMeHm» — B nojie “Delay Recording Time” u npu momoiu 1o6aBieHus MyCThIX H3MEPEHUH K
Havany cericMorpacc. QOHaKo, He BCe MPOrpaMMbl 00pa0OTKU U UHTEPIIPETAIMU CEHCMHUUYSCKUX TaHHBIX
MO3BOJISIIOT «paboTaTh» CO 3HAUYEHUSMH 3aroJIOBKOB, yKa3zaHHBIX B Table 2.1. IloaTomy, KOHBEpTEPHI
NPEAyCMaTPUBAIOT BO3MOXKHOCTh BBOJA «CMEIECHHUS-PACCTOSHHUS» B «CMEIICHUE-BpeMs» (TO €CTh, B
3agepxky ‘“Delay Recording Time” m B «caBUT celicMOTpacc IMPH IIOMOITM JO0aBICHHUS ITyCTHIX
u3MepeHui»). [l mepeBoja BENWYNH, 3aIaHHBIX B €HMHAIIAX JIUTHHBI B €IHHALIEI BpEMEHH, TTOTpedyeTcs
CKOpPOCTb 3BYKa B BOJIe (TIpHIeM, HE0OXOMMO HCITOIBE30BaTh CKOPOCTh 3ByKa IMEHHO IS TOTO HHTEpBaja

TIyOWH, 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
MIOMOIIM ITporpaMMel SeiSee.

[Ipu otpucoBke ceiicMuyeckoro paspesa (ceiicMoTpacc) B mporpaMMHOM obOecrieueHun SeiSee,
celicMOTpacchl OTPUCOBBIBAIOTCA 0€3 yueTa CMElIeHHH, KOTOphIe 3a/1aHbl B 3arojioBKax cericMorpacc. To
€CTb, HE BBITIOIHAETCS «CIBUT» CEHCMHYECKHX TpacCc Ha M300pakeHHUM CEHCMUYECKOro paspe3a — He
oToOpaXkaeTcs cMelIeHne Bo BpeMeHu u3 mois “‘Delay Recording Time” u He 0TOOpa)aroTcsi CMEIICHUS
0 paccTosHUIO U3 0aiToB 41-68 (Table 2.1). DparMeHT celicMIYECKOT0 pa3pe3a, OTPUCOBAHHEIN B SeiSee,
nokazaH Ha Figure 2.1 Hke. B BepxHel dacTu pa3pe3a BUAHBI J00aBIEHHBIE K Ha4ally CEHCMOTpacc
«IIyCThIE U3MEPEHUY.

CelicMmudeckne pas3pesbl, P PErucTpalyy KOTOPhIX M3MeHmIoch 3HayeHne ‘“‘Delay Recording
Time” moxazansl Ha Figure 4.1 n Figure 4.2. Ha yxa3aHHBIX pUCYHKax, MOMeHTaM n3MeHeHus ‘‘Delay
Recording Time” B 3aroyioBkax seg-y COOTBETCTBYIOT «CTYIIEHN» Ha CEHCMUYECKOM pa3pese B OKHE SeiSee,
CBSI3aHHbBIE C M3MEHEHHEM BPEMEHH Hauaja PerucTpaliu celcMoTpacchl (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 IlpuMep ceificMuueckoro paspesa, oroOpaxaemoro B SeiSee



3. RAW format, padora ¢ SES Convert

Buumanmue! B Texymem pasznene ynmomuHatoTcs dainel popmaToB *.raw, *.ses3 u *.ses, omHako,
OTIMCHIBaeMbIE PEe3yIbTaThl KOHBEPTHPOBAHUS OTHOCATCS TOJBKO K popmary *.raw. lns popmara *.ses3
OHH OYyAyT OTIMYATHCA (OMHCAaHWE PE3yNbTAaTOB MpUBEIACHO B pazmene «SES3 format, pavoma ¢ SES
Converty).

®opmaTtamu (ailioB, B KOTOpbIE CeiCMUYECKHe JaHHbIe 3anucbiBatoTca SBP Innomar, sBistrores
*raw U *.ses3 (maHHBIE, COAEpKaIIUE «IIOJMHYIO (GOopMy» CelCMHYECKHX KoieOaHMii), a Takke *.ses
(maHHBIE, conepXKalle «OrHOaloLIyl0» — pe3yJbTaT CBEPTKH CelcMHYecKHX KoneOaHmii). [lns
KOHBepTHpoBaHUs (ailioB hopmara *.raw, *.ses3 u *.ses B seg-y ucnoin3yercs nporpamma SES Convert.
OHa MOXET U3MEHSATH B 3ar0JIOBKaxX ceiicMOTpace MoJsl, COOTBETCTBYIOLINE BEPTUKAIEHOMY TTOJIOKEHHIO
usnyyarens SBP, kotopeie conepxkarcs B Oalitax 53—56, 57-60 u 109—110 (Table 2.1).

Oxkna SES Convert noka3ausl Ha Figure 3.1 — Figure 3.4.

B ¢aiinax *.raw u *.ses3 coepKUTCS BOCEMb HABUTAI[MOHHBIX COOOIEHH, KOTOPhIE 0003HAUCHBI
Ha Figure 3.1 kak SIS; 3TH coOOIIeHNsI SKCIIOPTUPYIOTCSI B 3arojOBKU S€g-y WIIM UCIIONB3YIOTCS JUIS
«MoAu(UKAIIMK» CEHCMUYECKOro paspesa. Takxke BHyTpu ¢aiiioB *.raw u *.ses3 (BHE HaBHUTallHOHHBIX
coobmennii) conepxkarcs nanabie MRU (00sran0 mosrygaemsie SBP Innomar u3 crpoku TSS1). 3nauenus
SIS 1 MRU M0XHO 3KCIIOPTUPOBATh B TEKCTOBBIC (Daiijibl, HCIIOJIb3Ys OIIIMH, IOKa3aHHbIie HA Figure 3.4,
Kpome TOro, 4acTp M3 HACTpOEK ammapaTypbl, KOTOpbIE cojepkaTcs B Qaitmax *.raw u *.ses3,

JKCIIOPTUPYETCA B TEKCTOBBIH 3aroyioBok seg-y (Figure 3.5).

SES Convert (Build: Version: 2.3.3.1)

System

" » Data(D:) » 0_PIOO333 » 09SBP » SGY » RS
Source Folder
" » Data(D:) » 0_PIO0333 » 095BP » {% =
Explore Folders and Select Source Files
> :—: 02 InCut lll Name Item type Date modified
¥ 03 GIS ;
y . — 04 Qasis_project n 1440_Q1-Q2 006_20240430_115743.raw 50,5MB  RAW File 30/04/2024 14...
3 = 05 Sonariz_project H [B] 1441_Q1-02_014_20240430_123425.raw 44,5MB  RAW File 30/04/2024 14...
07Reporting : [B] 1442_Q1-92_005_20240430_130610.raw 50,7ME  RAW File 30/04/2024 15...
08_QSY | [# 1443_Q1-q2_013_20240430_134158.ram 48,6MB  RAW File 30/04/2024 15...
09 58P [5] 1444_Q1-Q2_004_20240430_141500.raw 48,5MB  RAW File 30/04/2024 16...
iy Tosey < | | [8 1945_q1-q2_012_20240430_145722.ram 43,5MB  RAW File 30/04/2024 17... E|
F I Ty [ 1946_g1-g2_o03_a0240430_152952.ran 51,4ME  RAW Fie 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, 3kpaH 1

PaccMmoTpuM HuXke HacTPOMKH, KacaroIIHecs MOJ0KEHHs U3Tydareis Innomar o BepTHKaIbHOU
ocu. Jlnst paboTeI ¢ Z-koopAuHATOM n3mydatens SBP mpemycMoTpeHs! Tpu HaCTPOWKH:
-- [lome “SIS-ID with Z value in source file(s)”, mpu TOMOIIM KOTOPOTO YKa3bIBAaeTCs, B KaKOM

HaBUT'allHUOHHOM COO6I]_ICHI/II/I COHCPKUTCA 3HAUYCHUEC Z. HpI/I 9TOM HaBHUTallMA MOXET OTIPABIATH B
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COOOIICHUN CO 3HAueHHEM Z WIH «BBICOTY INPUIMBOBY», WIM Z-KoopauHaTy usnydartens SBP B
«a0CONIOTHOW CHCTEME KOOpIAMHAT». 3HaueHue Z BCerAa 3amuchiBaeTcst B OalTel 53-56 m 57-60
3aroJOBKOB celicMoTpacc B daiiie seg-y;

-- Yek-00kc “Apply heave correction”, mpu ycTaHOBKE KOTOPOTO K CEHCMOTpaccaM NPUMEHSIOTCS
3HadeHus Heave, mepenannsie B coobmennn MRU (o0sran0 TSS1);

-- [1Ba yek-00kca “Apply tide correction with Z value [m] from SIS data” u “Apply flying depth correction
with Z value [m] from SIS data”. /lanHble 4ek-00KCHI HE MOT'YT OBITh BKJIFOUEHbI OHOBPeMEeHHO. OHHU
peanm3yIoT 1Ba pa3HbIX croco0a, Mpy IOMOIIY KOTOphIX 3HaueHue Z u3 “SIS-ID with Z value in source

file(s)” (3amaHO B €MUHUIIAX PACCTOSHUS) «BHOCHUTCS BO BpeMs B (aiiie seg-y.

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

Ha Figure 3.2 nokazano none “SIS-ID with Z value in source file(s)”. B 3To mone mMoryTt ObITh
3amMcaHbl KaK HaBHTallMOHHBIE COOOMICHUS, COllepKalllie 3HaYCHUS] «IIPUIHBOBY, TaK U Z-KOOpIUHATA
n3nydatenss SBP oTHocuTenbHO yCcnOBHOro HyJs (paccuMTaHHas «HANPSMYIO C WCIOJNIB30BaHUEM Z-
koopauHatel GPS-anTenHb»). 3Hauenus sxcroptupytorcs SES Convert B 3aronoBku celicMoTpacc ¢aiina
seg-y: “Datum elevation at receiver group” (bytes 53-56) u “Datum elevation at source” (bytes 57-60).
3HaueHust 7 SKCHOPTHPYIOTCS B CaHTUMeETpax (HECMOTps Ha TO, uTo B Oaiitax 69—70 OymeT ykazaHo
3HadeHHe 1, a B OWHAPHOM 3aroJioBKe seg-y OyIeT yka3aHa pa3MepHOCTh «METPBD»).

SES Convert (Build: Version: 2.3.3.1)

System

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 (z.g. UTM 332446.067 - 6024889, 449) E
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 E
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): Z

[ 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, 3kpaH 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, 3xpaH 4
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3.2 Yek-0oxc “Apply heave correction”

Ha Figure 3.3 mokazan uek-O0okc “Apply heave correction”. Ilpm ero «ycraHoBke» B
ceficMuyeckuil paspe3 BHOcATcA 3HaueHuss Heave, mepemannele B ammapatypy SBP npu nomomun
coobmenuit MRU (uame Bcero mcmnonb3yerca crpoka TSS1). OTmerum, 4TO mepeaaBaTbcs AOJIKHO
3HaueHne Heave MMEHHO I TOYKHM ycTaHOBKH m3nydatenss SBP Ha Oopty cynna. 3nauenus Heave
BHocsATcst SES Convert Kak «CABHT ceiicMOTpacc» IMyTeM A00aBJICHUS K HAUM MYCTBIX M3MEpeHuil. DTo
3HauYeHHE CKOPOCTH 3ByKa 3kcrioptupyercss SES Convert B TEKCTOBBIN 3aroyioBok seg-y (Figure 3.5, Sound
Velocity). 3a cueT OTHOCHTENBHO MaJIBIX NIepeMElIeHUH coaepkamuxcs B Heave, morpeniHocts 3aqanus
CKOpPOCTH 3ByKa OyZET AaBaTh OTHOCHTEIHHO MaylO0 OIIHNOKY «II0 OCH Z» TIOCIE IepecdeTa B eIUHHIIBI
BPEMEHU.

Ecmu B 3Hauenme Z (mome “SIS-ID with Z value in source file(s)”) 3ammcanbl 3Ha4YeHHS
«TIPUIIMBOBY», TO yCTaHOBKA Yek-00kca “Apply heave correction” HeoOxonnuma ams yduera Heave.

Ecmu B 3nauenune Z (moze “SIS-ID with Z value in source file(s)”) 3amucanbl «aOcomoTHBIE Z-
KoopawHATH m3nmydatens SBP», To mpu ycraHoBke uek-Ookca “Apply heave correction”, ¢ Oombinoit
BEPOSITHOCTBIO Npuiugsl 6y0ym npumeHeHsl 08adcOul WM IPU KOHBEPTUPOBAHMHU, WM IIPU 3arpy3Ke B
IpOrpaMMy MHTEPIIpETalMK CEHCMUUECKUX NaHHbBIX. J[BOMHOE IpUMEHEHHEe NPUINBOB 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 Ilpumep TEKCTOBOTO 3aroyioBKa seg-y, chopmupoBanHoro SES Convert
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3.3 UYek-0okc “Apply flying depth correction with Z value [m] from SIS data”

[Ipu ycranoBke uek-6okca “Apply flying depth correction with Z value [m] from SIS data”,
3HAa4YeHUs] Z MEPEeCUUTHIBAIOTCS B €JUHHUIBI BPEMEHH C HCIOJIb30BaHUEM CKOPOCTH 3BYKa, BBEJACHHOH B
YCTaHOBKAaxX MpPOTpPaMMBI, peructpupyromei *.ses3 m *.raw dainer (Figure 3.5, Sound Velocity).
[Tony4yeHHbIe 3HAYEHUSI BHOCATCS B CEHCMOTpAcChl KaK «CABHI-BO-BPEMEHW», TPH MOMOIIH A00aBICHUS
«IyCTBHIX U3MepeHuit». [Ipu 3ToM «100aBIEHIIO N3MEPEHHID» COOTBETCTBYIOT OTPHLATENbHBIE 3HAYCHHSI
Z.

Ha Figure 3.6 moxa3aHbl Tpu pe3yabTaTa KOHBEPTUPOBAHMS IJIs1 OTHOTO M TOTO YK€ CEHCMHUYECKOT0o
paspesa, st Kotoporo B moire “SIS-ID with Z value in source file(s)” 3ammcann! «abcoMOTHRIC 3HAYCHUS
Z-KOOpAUHATBD»:

(a) co cOpomenHbM dek-6okcoM “Apply heave correction” u cOpomeHHbIM dek-00kcom “Apply flying
depth correction with Z value [m] from SIS data”, To ecTs 6€3 Kakoro-mud0 cABUTA CEHCMOTpACC;

(6) c ycranoBiieHHBIM Yek-00kcoMm “Apply heave correction” u cOpomeHHbIM Yek-00kcom “Apply flying
depth correction with Z value [m] from SIS data”, mpu 3TOM ceficMOTpacChl CABUTAIOTCS HA BETHYUHY
Heave, monyuennyio u3 coobmennst MRU u nepecuynTaHHYO B € IMHHIIBI BPEMEHH;

(c) co cOpommeHHBIM Yek-00kcoM “Apply heave correction” u ycTaHOBJIEHHBIM deKk-00kcoM “Apply flying
depth correction with Z value [m] from SIS data”, mpu 3TOM ceficMOTpacChl CABUTAIOTCS HA BETHMYNHY
Z, B KOTOpPOH yke coneprkaTcs 1 3HaueHus Heave.

Ceilicmuueckoe aHO Ha Figure 3.6-¢, cABHHYTO Ha 5 MHUIMCEKYHA (OKojo 3.5 METpOB)
OTHOCHUTEJILHO ceiicMuuecKoro iHa Ha Figure 3.6-b, TOCKONBKY 3HaUeHUE Z OBUIO 331aHO B «a0COMIOTHBIX
KoopauHatax» (B Z yuTeHbl 3HaueHus: Heave, 3arinyonenue ronossl SBP Huke ypoBHS MOpS M 3HAUCHHS
«mpunBoBY). Ecin nepecuntats Figure 3.6-c¢ ¢ BKIo4eHHBIM yek-00kcoM “Apply heave correction”, To
MBI [OJIYy4YUM JABOIHYI0 KomneHcauuto Heave, mpu koropoit Heave nposiBUTCS Ha CEMCMUYECKOM pa3pese

B penbede THa ¢ 0OpaTHBIM 3HAKOM (Kak Ha Figure 3.7-b).
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Seismiic | Trace Headers | Hardcopy |

Seismic

Figure 3.6 Celficmuueckuii paspes: (a) 0e3 casura ceficmorpace, (b) npumenen Heave ¢ MRU,

(c) mpumenena Z-xkoopauaara GPS-anteHnsl
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3.4 Yek-00kc “Apply tide correction with Z value [m] from SIS data”

UroObl OHATH AeicTBUs, BeimonHseMble SES Convert npu ycraHoBke uek-0okca “Apply flying
depth correction with Z value [m] from SIS data”, BeIOJTHMM KOHBEPTUPOBAHUE C PA3HBIMU HACTPOHKAMHU
JUISL CeliCMUYEeCcKOoro paspesa, it kotoporo B nojie “SIS-ID with Z value in source file(s)” 3amucansl
«a0COJIOTHBIC 3HAUCHHUS Z-KOOPAUHATH. Pe3ynbTaThl KOHBEPTHPOBAHMUS MTOKa3aHbl HA Figure 3.7:

(a) co copomeHHBIM Yek-00kcoM “Apply tide correction with Z value [m] from SIS data”;

(b) ¢ ycranoBneHHbIM Yek-00kcoM “Apply tide correction with Z value [m] from SIS data”.

Seismic Traceﬂeaders] Hargcopyl

Figure 3.7 CeicMu4ecKuii paspes, st KoToporo 4ek-0okc “Apply tide correction with Z value [m] from

SIS data” (a) coporireH, (b) ycraHOBICH

Ceticmuueckoe nHO Ha Figure 3.7-b B nBa pasza Oojee MoABEpKEHO BiMsHWIO Heave, uem
ceiicMuuecKkoe JHO Ha Figure 3.7-a, IpA 3TOM CABHT Ha pa3pese M0 BEPTUKAIBHOM OCH OTCYTCTBYET (TakxKe
He m3MeHstorcs 3HaueHus “Delay Recording Time” B 3aronoBkax cedicmoTpacc). Mcxonst U3 3THX
3aKOHOMEPHOCTEH, MOKHO TPEIIONI0XKNTh, YTO MPH YCTaHOBICHHOM uek-Ookce “Apply tide correction

with Z value [m] from SIS data”, SES Convert version 2.3.3.1 BbINOJHSET CIEAYIONINE BHIUUCICHUS:
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1) PaccuntsiBaeT cpennee apudmeTrnueckoe Al Z U BBIUUTACT €ro U3 3HAYCHUH Z, YTO MOXKHO 3aIHCaTh
Kak Zn=Z-mean(Z);

2) C moMoIIbI0 CKOPOCTH 3BYKa IMIEPEBOANT 3HAYECHHUS ZNn B SAMHUIIBI BPEMCHHU;

3) BHocutr Zn B ceiicMOTpacchl ImyTeM Ao0aBieHusl MycThix u3MmepeHuil. [Ipu atom «mobaBieHue
WU3MEPEHHID» COOTBETCTBYET MOJIOKHUTEIBHBIM 3HAUCHHUSIM Z.

Taxum 06pa3zom, IPeaNOIOKUTETHHO, TIPU HCIIONIb30BaHUH YeK-00kca “Apply tide correction with

Z value [m] from SIS data”:

-- «BBIYUTAETCSD» MIOCTOSIHHAS COCTABJISIONIAs U3 3HAYEHUH Z, Ha KOTOPbIE CABUIAIOTCS CEHCMOTPACCHI;

-- CIBUT' CEWCMOTpPAacC OCYIIECTBISIETCS «C OOpaTHBIM 3HAaKOM» IO OTHOIIEHHIO K CHBHULY C

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

3.5 UYek-00kcol “Apply range correction”, “Extended depth data range” u usmeHenust
nJs seg-y B noJjie “Delay Recording Time”

SES Convert version 2.3.3.1 He u3MeHseT 3HAYEHUI B 3aT0JIOBKAX «3aJE€P’KKH Hadasia 3arucu»

“Delay Recording Time” (6afiTer 109-110 mst celicMuueckux Tpacc B ¢haiije seg-y) IpHu 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”.

3nayennss B 3arojoBkax ceiicMorpacc “Delay Recording Time” wu3Mmensorcs AByMs

JIOTIOJTHUTEIEHBIMU YeK-O00KCaMH, ITOKa3aHHBIMU Ha Figure 3.3:

-- Yek-00kc “Apply range correction” axciopTupyet Qaiinsl seg-y Tak, uto 3HaueHue “Delay Recording
Time” ycraHaBiIHBaeTCsl €IMHBIM JUI BCEX CEHCMHYECKHX Tpacc B (haiiie;

-- Yek-0okc “Extended depth data range” xoppextupyer “Delay Recording Time” Tak, uto ceficMuueckue
Tpacchl HaxXxOAATCS B YKa3aHHOM JHara3oHe MIyOWH, HPU 3TOM HCIONB3YEeTCsS CKOPOCTh 3BYKA,
BBEZICHHAsI B yCTAHOBKAaX MPOrpaMMBI 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 Uex-0okc “Apply scale factor of 100 to SEG-Y trace header value DELRT”

B SES Convert version 2.3.3.7 (a BO3MOXXHO | IS OoJiee paHHEH Bepcuu) Ha dKkpaHe 3 (Figure
3.3) mosBIsIeTCS JOMOIHUTENBHBIA dek-00kc “Apply scale factor of 100 to SEG-Y trace header value
DELRT”, kotopslii moka3aH Ha Figure 3.8. llpn ycraHOBKe naHHOTO YeK-O00kca coBMecTHO ¢ “Apply tide
correction with Z value [m] from SIS data”, B koHBepTHpPOBaHHBIX ceHcMHUecKHUX *.raw (aiimax
HOSBISIFOTCS 1B OTJINYMA OT (aiioB, KOHBEPTUPOBAHHBIX 0€3 YCTaHOBKH AOIOJIHUTENIBHOIO YeK-O0Kca:
-- BennunHa «3aep:Kku Havaja 3amuck» 3amucbiBaeTcsl B 3aronoBku “Delay Recording Time” B coThix

JOJSX MUAJUTICEKYHIBL.

-- B celicMuueckuii pa3pe3 BHOCHTCS TOTIOJHUTEIBHOE CMELICHUE 110 BEPTUKAIBHOM OCH.

Ecnu 3Hauenue Z 3amaercsi ¢ UCHOIb30BaHUEM a0COMIOTHOMN nipuBsi3ku (cM. «llozie “SIS-1D with

Zvalue in source file(s) ”»), TO Ipu OAHOBpEMEHHOU ycTaHOBKE uekOokcoB “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”
celiCMUYECKOe JHO OKa3bIBaeTCs OJIKE K CBOEMY TMOJIOKEHUIO B aOCOMIOTHBIX OTMeTKax Figure 5.2-f. To
€CTb, MOXXHO TOBOPHTbH, YTO NMPH OZHOBPEMEHHOW YCTaHOBKE STHX ABYX UYEKOOKCOB M3 3HayeHHUH Z,
KOTOpbIE PAacCMATPUBAIOTCS KaK «IPHIUBBD), BBHIMONHICTCS «YAaCTUYHOE BBIYUTAHUE CPEIHETO

apI/I(bMeTI/I‘ICCKOFO» (TO €CTh, ITIOCTOSTHHAA COCTABJIAIOINAA «BBIYUTACTCAY, HO HEC HOJIHOCTBIO).

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

3.7 Hacrpoiiku SES Convert nias *.raw-¢gaisios, eciiu Z-koopauHarta usjiay4arejsa SBP
3aJaeTCcsl ¢ MCMOJIb30BAaHUEM a0COTIOTHBIX OLIEHOK

Ecau Bbeluncnenue Z-xoopauHat wusnydatens SBP  BeimonHsieTcss ¢ UCHoONb30BaHUEM Z-
koopanHaTel GPS-anTeHHBI (a0COMOTHBIE OIEHKH, TIOJTYYEHHBIE OTHOCHTEIBHO HYJIEBOW OTMETKH BHICOT
¢ ucnonb3oBanneM PPP-xoppexnuu mis GPS). Takum obpasom, Z-koopauHara usnydarens SBP yxe
COJIEP)KUT: «TIOTIPABKH 3a MPWIHBBIY, 32 Heave 1 3a «rmyOuny uznydarens SBPy.

[Ipu ucnonwzosanuu SES Convert version 2.3.3.1 st npeoOpa3oBanust *.raw-gaiisios B seg-y (HO
He *.ses3 (aiinoB!) HEOOXOOUMO BBICTABUTH UYEK-OOKCHI, KaK IMokazaHo Ha Figure 3.9. Jlns Takoro
MOJIOKEHUS YeK-00KCOB 3HaueHHs Z OyIyT BHECEHBI B CEHCMHYECKHE TPACCHI P TOMOIIN 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).

HeoOxonumocTh ycTaHOBKM uek-Ookca “Apply range correction” omnwucaHa B paszeie
«Apmegaxmul na ceiicmuyeckom pazpese 0,11 MOMeHmo6 uzmenenus snauenuii Delay Recording Time
(uex-6o0xc “Apply range correction”)».

[Ipu 3arpyske QaiioB seg-y B mporpaMMbl 0O0paOOTKH/HHTEPIPETAINN CEHCMUYECKUX JaHHBIX
Heoboxomnmo HE wmcmonmp3oBaTh 3Ha4ueHWs Z M3 3arojoBKOB ceiicMoTpace seg-y “Datum elevation at
receiver group” (bytes 53-56) u “Datum elevation at source” (bytes 57-60). [lockoabKy 3TH 3HAUYCHUS yKE

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 4eK-O0KCOB NPH BBIUUCICHUN Z-KOOpauHaT u3nydareist SBP Ha ocHoBe Z-

koopauHatel GPS-anTeHHBI
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4. SES3 format, pa6ora ¢ SES Convert

Buumanmue! [1pu paborte ¢ *.ses3-popmaTrom pe3yabTaTl KOHBEPTUPOBaHMUS OyIyT OTIMYATHCS OT
* raw-(opMaTa IpH BHICTABIICHUH TEX K€ CaMBIX YeK-00KCOB. JIJIsT cpaBHEHUS KOHBEPTUPOBAaHUS *.ses3 U

* raw (hopMaTOB MBI HCITOJIE30BAIH KOHBepTepHI Bepenit 2.3.3.1 u 2.3.4.0.

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

[lpu xoHBepTuUpoBaHWMU *.raw (ailloB, KOTOpBIE 3amyCaHbl MPU BBIYUCICHUH Z-KOOPIUHAT
m3nyuyatenss SBP ¢ ucnmonb3oBanumeM Z-koopauHathl  GPS-aHTeHHBI  (aOCOJIOTHBIE — OIICHKH),
HCTIONB30BAJIACh CIIETyIOIasi KOMOMHAIHS YeK-O00KCOB:

“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.
Pesynbrar koHBepTHpOBaHUS *.raw (haiioB B seg-y rmokasaH Ha Figure 3.6-c.

Pesynbprar, momydeHHBIH ¢ TaHHBIMU YeKOOKCaMH MPH KOHBEPTUPOBAaHUM *.ses3 daiina, moka3aH
Ha Figure 4.1. Kak BUAHO MO OTCYTCTBHIO heave-KOMIIEHCALMH AJISI MOPCKOI'O JTHA Ha CEHCMHYECKOM

paspese, 3HaueHHe Z, P KOHBEPTHPOBaHUU *.ses3 (hailiioB, He OBLIIO MPUMEHEHO K CeficMOTpaccam.

Figure 4.1 Pe3ynabpTaT KOHBEpTHPOBaHUS *.ses3-daiiia ¢ ycTaHOBICHHBIM YeK-00kcoM “Apply flying

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

CKpHHIIOT celicMuuecKoro paspe3a Ha Figure 4.1 BbmonHeH B mporpamme SeiSee. /[IBe
BEPTHKAJbHBIC CTYIICHN Ha CEHCMHUYECKOM pa3pe3e CBA3aHbl ¢ M3MeHeHneM 3HadeHus Delay Recording

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

Ecnu npu koHBepTHpoBaHuu *.ses3 daiinaa Mbl ycTaHOBUM uekOokc “Apply tide correction with Z
value [m] from SIS data” (uex6oxc “Apply flying depth correction with Z value [m] from SIS data” 6yzer
cOpollIeH), TO MOMYYHM Pe3yNbTaT, MOKa3aHHBIN Ha Figure 4.2 (IOKa3aH TOT K€ Y4aCTOK CEHCMUYeCKOro
paspesa, uto U Ha Figure 4.1; BepTUKaJIbHbIE CTYIICHU Ha CEICMUYECKOM pa3pe3e CBA3aHbI C M3MEHEHHEM
3naueHus Delay Recording Time, koTopoe He oToOpaxkaercsi B OKHe SeiSee).

Kax Bunum, s Figure 4.2 3HaueHue Z ObUIO MPUMEHEHO NPH KOHBEPTHPOBAHUH M BBITIOJIHCHA
heave-komnencanus. Ecnu mbl cpaBauM Figure 4.2 ¢ Figure 3.7, To yBUAUM, 4TO AJs *.raw (aiijoB npu
BbICTaBJIeHHH YekOoKca “Apply tide correction with Z value [m] from SIS data”, 3HaueHue Z NpUMEHSIIOCH
¢ «obOpatHbIM» 3HaKOM. COOTBETCTBEHHO, MCKa)XKEHHE CeficMHuYecKoro aHa, oOyciioBieHHoe heave, Ha
Figure 3.7-b yBemuunmnaoch B jBa pa3za. OpHako NpU KOHBEPTUPOBaHUHU *.ses3 (paiia 3HaK Z
paccmarpuBaercs nporpammoi SES Convert kak «IIpaBWIBHBIM» M HCKaXKEHHE CBsi3aHHOe C heave
«youpaercs» (Figure 4.2).

[Ipu sTOM, 151 ycTaHOBIIEHHOTO YekOokca “Apply tide correction with Z value [m] from SIS data”
3HaueHHE Z TPH KOHBEPTHPOBAHUH *.ses3 MPUMEHSETCSI HIMEHHO KaK «IIPUJIUBY», TO €CTh U3 3HAYCHHH Z

OpeaABApUTECIIBHO BBIYUTACTCA MMOCTOAHHAA COCTaBJIAIOIIAA.

Figure 4.2 Pe3ynbraT KOHBepTHpPOBaHUs *.ses3 (aiiina ¢ ycTaHOBICHHBIM Yek-00kcoM “Apply tide

correction with Z value [m] from SIS data”

U3 ombiTa paboTHI € OJIEBBIMH TaHHBIMH, ITPU KOHBEPTHPOBAHMH *.ses3 opmara Uit HECKOJIBKUX
ceaHcoB cbeMkH SBP ¢ uekOokcamu, ycTaHOBIEHHBIMH Kak Uit Figure 4.2, IMEIH MECTO CIIeIyIOLIe
«HEOXKU/IaHHBIE» 0COOCHHOCTH:

-- Ilpn xouBeptupoBanuu B SES Convert version 2.3.3.1 3armyOneHue qHa yBeTUYMBAIOCH B JjBa pasa,
TaKuM 00pa3oM CEHCMHUYECKHH pa3pe3 OKas3bIBaJicsi BHE BPEMEHHM 3amucH ais ¢aiina seg-y. BriBectn
paspe3 B seg-y MOXKHO ObLIO TOJNBKO ycraHOBKkoW uekOokca “Extend depth data range from/to”, ¢
NPUHYJUTENBHBIM YCTAHOBIICHHEM HIKHEH TPaHULIb [UII CEHCMUYECKOTO pa3pesa;

-- I[Ipu kouBeptupoBanuu B SES Convert version 2.3.4.0 3arny0ieHue qHa yBEINIMBAIOCH B UETHIPE pasa.
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Comnocrasienue B ISE2 *.ses3 ¢daitnos ¢ «aBoitHo# riryOuHON Ha» 1 (aiiioB, KOTOPBIE KOHBEPTUPOBAIUCH
0e3 Takoit 0cOOEHHOCTH, HE BBISIBUJIO IPUYHH MOSBICHHUS STOT0 3pdeKTa (JOCTYnHbIe K TpocMoTpy B ISE2
HACTPOHKH 000pyI0BaHUS U XapaKTep Mojel ¢ JaHHBIMU OBIIIH OTUHAKOBBIMH ).

B pe3synbrate, st GaiisioB, 3anMcaHHBIX B *.ses3 popmare, 11 BHECCHUS MONPABOK 3a Z B (haiii

seg-y ucmoib3oBaics ckpunt Ha MatLab / Octave, KOTOPBIN OTIICHIBACTCS HUXKE.

4.3 Ilpumenenue Z npu nomomu MatLab / Octave

Ckpunr, npuBeaeHHbi B [lpunoxkenun 1, mo3BoisieT MONyduTh (Gaiiabl seg-y, MACHTUYHBIC
pesynbratam koHBeptupoBaHus B SES Convert ans *.raw ¢aitioB (mpuMeHeHHe Z ¢ yCTaHOBIEHHBIM
“Apply flying depth correction with Z value [m] from SIS data”), korga BelUMCIEHHE Z-KOOPIAMHAT
nznydatenss SBP BeimomnHsiercs ¢ nucnonp3oBanueM Z-xoopauHaTel GPS-aHTeHHBI (a0COMOTHBIE OLICHKH,
MOJy4YeHHBIE OTHOCHTEIILHO HYJIEBOM OTMETKH BBICOT ¢ Hconb3oBanueM PPP-koppekuun mis GPS).
Hns npumenenus 3nauennii Z BHe SES Convert, He00X0JMMO BBITOJHUTH CIEAYIOMINE JICHCTBUS:
1) xouBepTUpoOBath *.raw Qaiin wim *.ses3 ¢ailn B seg-y co CHATHIMH YeK-OOKCaMH, OTBEUYAIOIIMMH 32
npuMeHeHue Z uinn heave-KoMIIeHCALUHY;

2) BBITPY3UTh B TEKCTOBBIN (haiiia 3HaueHue Z u3 *.raw (aiiiaa nim *.ses3 daiiia;

3) ciBUHYTbH B seg-y (aiiie KaKaylo CeHCMUYECKYy0 Tpaccy Ha BEJIHUYUHY Z, IEPECUUTaHHYIO U3 €AUHUILL
paccTosHUs B €AMHULIBI BDEMEHHU.

J1s mostydeHus TeKCTOBOrO (haiiia co 3HaueHusIMH Z 13 *.raw mid *.ses3 ¢aityior 0€3 IpuMeHeHHs
nporpammsl ISE Bocnonb3yeMcst BO3MOKHOCTBIO, ocTaBiieHHON B SES Convert — ycTaHOBUM 3Ha4YeHUE Z
BMECTO OJHOM M3 KOOPAMHAT U BBIBEAEM 3Ty «koopauHaty» B ASCII-daiin, kak nmokasano Ha Figure 4.3.
B pesynbpTare KOHBepTHPOBaHUS MONYyYUM (paiisl, aHAIOTUYHEIN MMOKa3aHHOMY Ha Figure 4.4, BO BTOpo

KOJIOHKE KOTOPOIr0 HaXOAUTCS 3HAYCHUE Z.

SEGY Conversion Settings

Data Conversion

Navigation Source
Select the SIS ID'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)

| FLOAT (e.g. UTM 332446067 - 6024889.449) u

[¥] SIS-ID's of coordinates in source file(s): g o CooT ‘ I:I:I
— ‘Write separate ASCII file(s) with coordinates
Separator

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

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 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 conversion. Please check that the Date/Time format of the target
machine matches the Date/Time format of the source file(s). Total progress: | |

File 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« H

Figure 4.3 Dxcnopt 3HaueHU Z u3 *.raw unn *.ses3 ¢aiina npu nomommu SES Convert

22



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 Tlpumep coaep>KUMOTO IKCIIOPTUPOBAHHOTO (aiiia co 3HaUeHUsIMU Z

[Tockonbky, mocie Takoro KOHBEPTHPOBAaHMS BHYTPH seg-y (Qaiiga BMECTO KOOpAHMHAT OyIayT
3aMucaHbl 3HAYeHUs Z, TO [yl HOIydeHHs «seg-y daiia ¢ KoopJUHATaMW» HEOOXOIUMO BBIIOIHUTH
MMOBTOPHOE KOHBEpTHpOBaHUE (aitna ¢ nmpaBuiabHBIME ycTaHoBKamu “SIS-ID’s of coordinates in source
file”. Takxe HeoOX0aMMO CHATH YeKOOKCH “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
npuMeHeHne Z uin heave-kommencauu. Yexboke “Apply range correction” moykeH OBITH YCTaHOBICH
JUIsl KOPPEKTHOTO co3aanus *.seg-y ¢aiina (MpuunHbl pa300paHbl B pa3zesie HIKE).

CrBur 3HaYCHUI CEHCMHYECKUX TPacC BBIMOJHUM Tpu nomolnu ckpunra MatLab / Octave, xox
KoToporo npuseneH B «IIpunoscenue 1. Koo MatLab / Octave ona coguza ceitcmompacc nHa 3Hauenue
Z». Kpome caBura CeWCMHYECKHX TpacC, B CKPUINTE BBOAMTCS JOTOJHUTENBHBIN «Kod(duueHt
YCHJICHUS», YTOOBI MPHBECTH YCHJICHHE CEHCMHUYECKOro curHana B (aiimax *.ses3 B COOTBETCTBUE C
ycuJieHHueM B (aiinax *.raw.

CKpUIT MOCIIEI0BATENHHO BBHITOTHSIET CIEIYIOIINE JeHCTBUS:

1) 3ampamuBaeT ums seg-y ¢aiina (¢ koopauHaramu B moiisix “SIS-ID’s of coordinates in source file” u 6e3
MpUMeHeHus Z nin heave-KOMITEHCAIN );

2) 3ampammBaeT UMs TEKCTOBOTO (haiiina, BO BTOPOI KOJIOHKE KOTOPOTO COIep KaTcs 3HAUCHUS Z;

3) ycTaHaBiIMBaeT B IepeMEHHOH SV 3HaueHHEe CKOPOCTH 3BYKa, KOTOpoe OyIeT HCIIOJIb30BATHCS NPH
IepecyeTe eANHNI PACCTOSHUS B €IMHULIBI BPEMEHH;

4) ycranaBnuBaetr B nepeMeHHoN GainK xo3ddunmenT ycunmenus st ceficMorpace (4TOOBI MPHUBECTH
ycuneHue B (paiinax *.ses3 B COOTBETCTBHE C YCHIIEHHEM B (paiiiax *.raw);

5) unraet copepxkuMoe (aiiia seg-y U TeKCTOBOro (haiina co 3HaUYeHUSIMH Z;

6) mepeBOANT 3HaYCHUS Z B €IUHULBI BPEMEHH (C yYETOM 4acTOThI OLUU(PPOBKY CEHCMUYECKOH TPacchl);

7) cnBuraeT ceiicMu4eckue Tpacchl Ha BENWYMHY Z (BO BpEMEHH) U YCHIIMBAET HX;

8) coxpansier aiin seg-y Ha AHCK.

B pesynbraTe onrcaHHBIX JEHCTBUI MBI osrydaeM (aiin seg-y, «<KOHBEPTHPOBAHHBIM» U3 *.ses3,
JUTSE KOTOPOTO
-- 3HaUeHHsT Z MaTeMaTH4YeCKH BBEICHBI Takxke, Kak i ¢aitna *.raw npu koneseprupoBaHud B SES

Convert ¢ ycranoneHHbIM YekOokcoMm “Apply flying depth correction with Z value [m] from SIS data”
(mnst abCcoOTHBIX OIleHOK Z, mHOo 1o SBP Oyner coBnagars ¢ nuoMm o MBES, Figure 5.3);
-- yCWICHHE CEHCMOTpPACcC COBMAIACT C YCUIICHUEM B (hailyiaX, KOHBEPTUPOBAHHBIX U3 *.raw (hopMara.

Vcnionp3oBaHue ONMUMCAHHOTO MOAX0/A YAOOHO Ul IPUBEACHUS s€g-y K €AMHOMY BUIY, €CIIH Ul

OJTHOH TUTOIIANN CheMKa BHITIONHsIACH KoMmiuiekramu SBP Innomar ¢ 3ammceio u B hopmate *.ses3, u B

dhopmate *.raw mpu aOCOTIOTHBIX OICHKAX Z.
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5. ApredakTbl HA CEICMUYECKOM pa3pe3e AJ MOMEHTOB U3MEHEHMSI

3Havenunii Delay Recording Time (uek-00okc “Apply range correction”)

Ha Figure 5.1, Figure 5.2 n Figure 5.3 noka3aHbl pe3yJbTaThl KOHBEPTUPOBaHHA *.ses3 daiina ¢
pasubiMu HacTpoiikamu juig SES Convert. Yuactok ceiicMuueckoro paspesa cosmajaer ¢ Figure 4.2,
OJIHaKO paspe3 mocTpoeH B mporpamme KingDom. B ornmume ot moctpoenwmii B SeiSee, celicMUIecKue
Tpacchl BBIBEJEHBI C YY€TOM BpPEMEHH Hayala perucTpanuu (TO eCTh, CABMHYTHI Ha Bpems ‘‘Delay
Recording Time”, comepsxarieecs B 3ar0JIOBKax ceHCMUYECKHX Tpacc B ¢aile seg-y). KpacHoil nuamnen
MOKa3aHo TOJI0XKEeHNe THa MOpst o fanHeIM MBES, niepeBezieHHOE B e TMHUIIBI BpEMEHH U HAJIOKEHHOE Ha
ceficmuueckuii paspes. CreMka SBP BrImonHsTack ¢ kKoH(pHUTypareid 000pyaoBaHUs, PH KOTOPOH Z-
KoopauHaTta u3mydareias SBP npussseiBaercs k Z-koopauaate GPS-anteHHBI (a0COTIOTHRIC H3MEPECHHS ).
Taxum 00pa3om, IIpH KOPPEKTHOM BBOJIE TIOTIPABKH 3a Z, TIOJI0KEHNE MOPCKOTO THA 1o JaHHBIM MBES n
MOJI0KEHUE MOPCKOIO IHA Ha CEHCMHUYECKOM pa3pese JOJKHbBI COBIAATh.

OTMeTHM, 4TO TIpH KOHBEPTAITUH *.ses3 (aiiia, ypoBHH MOPCKOTO JHA HE COBITAIAIOT IIPH JIFOOBIX
Hactpoiikax SES Convert; coBnazeHue JocTUraeTcsi TOJIbKO MpU puMeHeHnH ckpunta MatLab / Octave

(Figure 5.3),

Obpamaer Ha ce0s BHMMaHue HemonHas kommneHcanms “‘Delay Recording Time” mns Bcex
CeliCMMYECKHX pa3pe30B, KpOME pa3pe3oB C YCTaHOBJIEHHBIM dYekOokcoM “Apply range correction”.
AptedaxTsl, octaBmecs nocie komnencanu “Delay Recording Time”, moka3aHbl CHHIMH CTPEJIKaMHU.
ITocne ycranoBku uekbokca “Apply scale factor of 100 to SEG-Y trace header value DELRT”, ammumatyaa
apredakToB U3MeHsAeTCs, HO He yMeHbmaerca B 100 pa3, kKak MOXXHO OBLIIO OBl OKUAATH MPH YBEITHYCHUH
«rouHoctn» 3HadeHui “Delay Recording Time” B 100 pa3.

Taxum obOpazom, mpu ucnois3oBannu Bepcuid SES Convert 2.3.3.1...2.3.4.0, yexbokc “Apply
range correction” go/uKeH OBITH BCErga YCTAHOBJEH, YTOOBI M30€XaTh IOSBICHHUS OTMEYEHHBIX
apreakTos.

W3 ombiTa pa®oThl ¢ TMONEBBHIMH JaHHBIMH, TIPU KOHBepTauumu *.raw u *.ses3 daiinos, 0e3
ycTaHOBJIEHHOTrO YekOokca “Apply range correction”, BMecTe ¢ apTedakTaMU-CTYIIEHIMH, TPUMEPHO IS
OJTHOTO U3 IATHAALATH seg-y (aiijioB 700aBIseTCs CMELIEHNE CeHCMUYECKOTO pa3pesa 10 BEePTUKAIbHOM
ocu Ha Bpems otT 0.5 mo 3 mmwuucekyHn. I[Ipuuem cMerieHne MoABIsEeTCs KaKk NpU KOHBEPTALMH *.raw
(aiinoB ¢ ycTaHOBKaMu, onMcaHHBIME B pazaene «Hacmpoiiku SES Convert ons *.raw-gaitnos, eciu Z-
Koopounama uznyvyamens SBP 3adaemcs ¢ ucnonv3oeanuem adconOMHBIX OUEHOK», TaK U TIPH
KOHBepTauuu *.ses3 QaiinoB ¢ BBejeHHeM NoNpaBku 3a Z npu nomomu MatLab / Octave. To ectb, 310
CMEICHNE HE CBSI3aHO C TONPABKOMW 32 Z, a BEPOSITHO SIBJISIETCS] PE3YJIBTATOM HEKOPPEKTHOT'O BBEIICHUS
nomnpasku 3a “Delay Recording Time”.

IIpu ycranoBke dek-Ookca “Apply range correction” cmemeHne wucdezaer. OmHAKO, €CIH
JTIOTIOJTHUTENIBPHO BBICTaBHUTH YeK-00Kc “Apply scale factor of 100 to SEG-Y trace header value DELRT”,
TO OH «BHOCHT CBOE COOCTBEHHOE cMemieHney. [Toatomy yekdoke “Apply scale factor of 100 to SEG-Y

trace header value DELRT” no/izkeH ObITh Beerna cOpoIieH.
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Figure 5.3 Pe3ynbTaThl KOHBEPTHpPOBaHHS *.ses3 (haiiia, ¢ MOCIeyIONUM BHECEHUEM ITONIPABKH 3a Z ¢

nucroiibzoBanmneM MatLab / Octave
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3akiodenue

IIpu xoHBepTHpOBaHMH QaitnoB *.raw u *.ses3 B seg-y ¢ momompio SES Convert HeoOXoaumo
3HaTh, KAaKWEe MMEHHO 3HAUYEHUS Z TepeIaBaINCh HaBWUTAaIuell B coobmeHusx SIS. 3HadeHus Z MOTYT
COJep)KaTh:

-- Bennunny «mpunuBoB» (OTHOCHTENBHBIE WM IEPEXOIHBbIE OLIEHKH). B 3ToM cimydyae HeoOxoaumo
BBICTaBUTbH 4ek-00kc “Apply heave correction”, yto6sl BHecTn Heave u3 coobmennit MRU B caBur
celficMoTpacc;

-- 3HaueHne Z-koopauHaThl u3nydarens SBP mo aGcomorHOH 1mikane. B 3Tom ciaydae BBICTaBISATH YeK-
ookc “Apply heave correction” He Hamo, MOCKOJNBKY NPW BHECEHHM MOINpaBoK 3a Z (Figure 3.6),
ynanenue heave OyneT BBIIOIHEHO BTOPOH pa3 (B pe3ylibTaTe CECMUUECKHH pa3pe3 OyAeT 0ciIoKHEH
heave c oOpaTHBIM 3HAKOM).

s BHeceHHUsl 3HAYeHUH Z, KaK MONPAaBOK 3a «NPHJIUBBI», IIpeJHa3HAaYeH YeK-00Kkc “Apply
tide correction with Z value [m] from SIS data”. Ilpu sTOoM H3 3HaYeHUH 7 TpeNBaPUTEIHHO
«BBIYUTACTCS»/yNANSETCS TIOCTOSIHHASL COCTABIIAIONIAs, a IEPEMEHHAs COCTABIISIONIAs Z TIePECYUTHIBACTCSI
B CIMHHIILI BPEMEHH W BHOCHTCS B CEHCMOTpAacChl KaK CABHI' BO BPEMEHHU IIPH MOMOIIU JT0OABIICHHS
«IyCTHIX W3MepeHHui». [Ipy TakoM KOHBEPTHPOBAHHM HEOOXOIUMO B JajbHeiIieM OyaeT BBOJUTH
JIOTIOJTHUTENBHYIO TOTPaBKy 3a 3ariaybnenue m3nydartens SBP orHocuTensHO ypoBHs Mops. Ecim B
KOHBEpTEpE YCTAHOBJICH JIOTIOJHUTENbHBIN uekOoke “Apply scale factor of 100 to SEG-Y trace header
value DELRT”, To xoHBepTep He TOJIbKO yMHOXKaeT 3HaueHUs “Delay Recording Time” B ¢ainax seg-y
Ha 100, HO W go06aBisieT B CEMCMOTPACCHl CABHT IO BEPTUKAJIBHOM IIKalle; 3TOT CABHI MOXKHO
paccMaTpuBaTh KaK «HEIOJIHOE BBIUNTAHUE IIOCTOSHHOM COCTaBIstoIIEi U3 Z» (CM. OnHMcaHue B pasielne
«UYex-00okc “Apply scale factor of 100 to SEG-Y trace header value DELRT”).

JJisi BHeceHuUs1 3HaYeHM i Z, KaKk KoopaAuHAT u3iay4daressi SBP no adcosoTHol mikaJie BbICOT,
HE0OX0JMMO UCTIONB30BaTh YeK-00ke “Apply flying depth correction with Z value [m] from SIS data”. IIpu
9TOM 3HA4EHUsI Z IEPECUUTHIBAIOTCS B €IMHHILIBI BpEMEHH (C UCIIOIb30BaHUEM CKOPOCTH 3BYKa, BBEICHHOM
B YCTaHOBKax perucrpupyiomeii nporpammsl SBP), n nmomyyenHsle 3Ha4EHUSI BHOCATCS B CEHCMOTpacCh
KaK CABHI BO BpPEMEHH IPH TMOMOIIM JI00ABJIEHHS «IIyCTBIX H3MEPEHUI». YaleHHe MOCTOSHHOM
COCTaBIISIIONICH U3 Z HE BBINONHACTCA. Ecii mpu 3TOM yCTaHOBUTH JOMOJIHUTEIBHBIH 4eKOOKC “Apply
scale factor of 100 to SEG-Y trace header value DELRT”, To celicMuueckuii pazpe3 OyAeT CIBUHYT IO
BEPTUKAIBLHOM IIIKaIe OTHOCUTEIHHO a0CONIOTHBIX OTMETOK.

Ecnu npu BHeceHuHM 3HaueHW Z, Kak KoopAuHAT usnydatens SBP mo aOcomioTHOW mikare,
oImrO0YHO YCTaHOBUTH YekOOKC “Apply tide correction with Z value [m] from SIS data”, To «puIUBBEDY
OyIyT BHECEHBI C 0OpaTHBIM 3HAKOM. B pe3ynbrare Ha celicMrmaeckoM pa3pese heave ycuiauTcs B 1Ba pa3a

(Figure 3.7).

OmnmcanHast BBIIIE yCTAaHOBKA YEKOOKCOB CIIpaBeUINBa ISl KOHBEPTUPOBaHUs *.raw ¢aiinos. [1pu
KOHBepTHpoBaHHU *.ses3 ¢aiinos padora SES Convert otnuuaetcs. YcraHoBKa 4ek-0okca “Apply flying

depth correction with Z value [m] from SIS data” Hukax He BIUsET Ha pe3yIbTaT KOHBEpTHpOBaHUs (Figure
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4.1). Ilpn ycranoBke uekOokca “Apply tide correction with Z value [m] from SIS data” nus «3navenuii Z,
Kak KoopauHatr uanydatenss SBP mo aGcomoTHOH mikane» MpuiMBBEI OyOyT BHECEHBI C «IIPaBHIBHBIM
3HAaKOM», TIPH 9TOM C celicMUYecKoro paspesa yoepercs heave (Figure 4.2). [lepen BHeceHneM 3HaYeHUN
Z, SES Convert BbIUTET U3 HUX MOCTOSTHHYIO COCTaBIISIOUIYIO M CEHICMHUYECKHUI pa3pe3 B seg-y OKaxeTcs
C/IBUHYTHIM OTHOCHUTEJIBHO a0COJIFOTHOM IIKANBI BBICOT.

1St KOppEeKTHOTO BHECEHUS «3HAYeHWH 7, Kak KoopawHat manydartenss SBP mo abcomroTHOM
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, MOCKOJIBKY IpH 3arpy3ke celicMuueckux paspe3oB B KingDom, B momenTsl u3menenus ‘‘Delay
Recording Time”, Ha celicMuyecKkux pa3pe3ax HOABISIIOTCS apredakTel-crynenu (Figure 5.1, Figure 5.2).
Kpome Toro, celicMuuecKHii pa3pe3 MEepPHOAWYECKH CABHIAETCS 10 BEPTUKANbHOW MIKale (COABUHYT
OKa3bIBaeTCs NMPUMEPHO OJWH M3 MATHAALATH KOHBEPTHPOBAHHBIX (aiioB seg-y). UToObI n30exkaTh
TIOSIBJICHUS apTe(aKTOB U CIIBUTOB JJIs1 PaidIoB seg-y, He0OX0IUMO BCETa YCTaHABINBATh YeKOOKC “Apply
range correction”. OIHaKO, €CJIM MPH 3TOM YCTaHOBHTH YekOoKc “Apply scale factor of 100 to SEG-Y trace
header value DELRT”, To oH BHeceT B ceficMuuecKuii pa3pe3 cBOH cOOCTBEHHBIN cABUT. To ecTh, YTOOBI
MONTyYHUTh Seg-y 0e3 CABHra M0 BEPTUKAIBHOMN ocH, 4ekOoKce “Apply range correction” goimkeH OBITH BCeria

yCTaHOBJIEH, a 4eKOOoKC “Apply scale factor of 100 to SEG-Y trace header value DELRT” Bcerna cOporieH.
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Hpuiaoxkenue 1. Kog MatLab / Octave nas cniBura ceiicMoTpacc Ha 3Ha4YeHne 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;



