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3ACAJIA PO3PAXYBAHHS TA HAJIAT'OJPKEHHSI HABITALIIHHAX
ITAPAMETPIB BE3ITEYHUX I''IUBUH ITPU IINTAHYBAHHI MAPIIPYTY

Y ecmammi poseasnymi numanns nanaecooxncenus SENC wooo nonepednvoi npoxnadku 3
VPAXYBAHHAM SUKOPUCMAHHSA DiZHUX Oodamxosux Haxnaoanv: NavTeX, AlO, noecoouux
kapm. Iloxazani npuuunu ma HaAcAioKu 8i0CYMHOCMI 2IUOUHHO20 PO3YMIHHS NAPAMempIi8
be3nexu Wooo HAgieayiuHux 2ubUH 0711 NPOKIAOKU Mapwipymy. 3anponoHo8ano 00Ul 3
sapianmis mooeni pospaxysanns koumypy 6esnexu Safety Contour ma UKC, a maxoorc
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ocobnusocmi euxopucmanns napamempy Safety Depth. Haoani ocobausocmi euxopuc-
mannsa XTD ma LDL.
Kmouosi cnosa: ECDIS, Safety Contour, Safety Depth, UKC, XTD, LDL.

A.V. Petrovskyi, A.G. Isaychev, Y.O. Zlobin. On the issue of adjustment and calculation
of navigation depth parameters during route creating. The calculation of the values of
navigation depths when planning the preliminary route has a strong influence even on the
choice of one or another route, and changing weather conditions sometimes lead to its
replacement with an alternative during the execution of the route, which adds to the risk of
unexpected situations and the need to solve them in a short time frame. Also, determining
the appropriate SENC settings for pre-laying, understanding the essence of the calculated
safety parameters regarding navigation depths on ECDIS charts and the accepted values
of ECDIS remain relevant due to the large number of involved ECDIS interfaces of differ-
ent developers. The article deals with the issue of setting up SENC in relation to the previ-
ous layout, taking into account the use of various additional overlays: NavTex, AlO,
weather maps. The necessity of using text signatures of vector objects, which were previ-
ously ignored due to blind trust in vectorization of maps, is shown. The article provides an
in-depth interpretation of such vector objects as IDS, which do not change their own scale
when changing the scale of the map. The given examples of erroneous interpretation of the
Category Zone of Confidence showed the need for additional clarification of the essence
of confidence zones and the specifics of using such errors when planning routes. Since the
formulas for calculating the values of both UKC (under keel clearance) and Safety Contour
have only recommended rules, the article provides information on the use of parameters in
these formulas, as well as their interpretation by ECDIS software. The reasons and conse-
quences of the lack of in-depth understanding of safety parameters regarding navigational
depths for the route are shown. One of the variants of the Safety Contour and UKC calcu-
lation model is proposed, as well as the features of using the Safety Depth parameter. Spe-
cifics of using XTD and LDL are given.

Key words: ECDIS, Safety Contour, Safety Depth, UKC, XTD, LDL.

IMocranoBka mpodsaemu. CydacHi cucTeMHM HaJaHHS 1HTErpOBaHOI HaBiramiiiHoi iHdopmarii,
ECDIS (electronic chart display and information system), mitiHo TpuMarOTh MO3HIlii TOJOBHHX CHCTEM
HaBITalifHOTO MOCTHKY Ha CyAHi. BEKTOpHI KapTH, AKi JO3BOJSIOTH ONepyBaTH MacmTaOyBaHHIM (Y
PO3YMHHX MeXax), HaJaroTh 0araTomapoBy KilbKicTh iHGOpMAIii 3 MOKIMBICTIO KEPYBaTH KiIbKICTIO
ii BinoOpaxeHHs. IIporpaMue 3a0e3neueHHs, ONEPYIOYN TAKOIO CKJIAIHOI KapTOI Ta BHUPIIIYIOUYH B
aBTOMAaTHYHOMY peXXHMi 0arato pyTHHHUX 3aflad MTYpMaHa, BCENIOTh BIIEBHEHICTh Y IOBHOTY BisoO-
OpaskeHOi iHpOpMaIlii 1 TOUHICTh iHCTpyMeHTapito ¢pyHkuionany ECDIS. Ognak cydacHicts iHpopMma-
LifHMX aBTOMAaTH30BaHUX CHCTEM Mae i aeski mpobaemu. Ilo-mepiie, BeaMKa KiIBKICTh BUPOOHMKIB
ECDIS nanae 3abararo BapiaHTiB iHTep(QEICiB BIaCHOTO MPOTPaMHOTO 3a0e3MedeHHs], 1, Xxoua JesiKi
CTaHIAPTH BCE X Taku BAaeThbes BTiMTH y Bei IMO-ceprudikoBani ECDIS, nepconany moBOAUTHCS
NPOXOJIUTH TEPEHaBUAHHS 11010 BUKOPUCTaHHS TOI 4M 1HIIOT Bepcii mporpamMHoro 3adesneueHHs. Ha
1€ BTPAvyaroThcsl CYyTTEBI KOIITH CYAHOIJIABHUX KOMIIaHiH 1 yac mepeHaB4YaHHs BiANOBIJAIBHUX 32 PO-
ooty 3 ECDIS odinepiB moctuky. I[To-mpyre, 3pocrae ckiaaHicTh iHTEp(EHCY BHACTIIOK 301IbIICHHS
(yHKLiOHATY MpOorpaMHOro 3a0e3leueHHs Ta, SK HACHiIOK, 30UIbIIYETHCS KIJBKICTh TOMHIIOK
(Malfunction of ECDIS), yM0BH BUHUKHEHHSI IKHX MOXJIMBO BH3HAYHTH JIMIIE TIPOTSITOM BUKOHABYOT
npoxaaku. [lo-TpeTe, CKIaHICTh TPOTrPaMHOTo 3a0e3MeUeHHs, a TAKOXK HE 3aBXKIH OJHO3HAYHE TIIY-
MaueHHS THX YH 1HIIMX NapaMeTpiB, MPUBOIATH /10 301IBIICHHS BUMOT JI0 HITYpMaHiB.

Po3spaxyBaHHs1 3HaueHb HaBiraliifHUX TMTMOWH MpPH MUIaHYBaHHI MONEPEIHBOT MPOKIAIKU TyKe
CWJIBHO BIUTMBA€E HABITh Ha BUOIp TOTO YM IHIIOTO MapIIpyTy, a 3MiHHI TIOTOJHI YMOBH iHOJI — HOTO
3aMiHM Ha QJIBTEPHATUBHUM MIPOTArOM BUKOHABYOI IPOKJIA/KH, IO OJA€ PU3UKY BUHUKHEHHS HECIIO-
JiBaHMX CUTYalliil i HeoOX1IHOCTI IX BUpIIIEHHS 3a CTHCIHI 4acoBi TepMiHU. OCKiIbKU (HOpMYIH po3pa-
xyHky 3nadenb i UKC (under keel clearance), i Safety Contour MaroTh Juiiie peKOMEHIOBaHUN Xapak-
Tep, TO MOTPiOHE HE TUTHKH TITUOOKE PO3yMiHHSI BUKOPHUCTAHHS TOTO YH IHIIIOTO ITapamMeTpa y mux ¢Gop-
MyJiax, a TAKOK 3HaHb 3 BUKOPUCTaHHsI iX came mporpaMHuM 3ade3nedennsm ECDIS.
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o crocyeTbes HanamTyBaHb npu BukopucTtanHi X TD Ha MapuipyTi, TexX He BCi pO3yMilOTh, 10
BOHU HE MOXXYTh OYTH MOCTIHHUMH TPOTATOM BCHOI'O MApIIPYTy BHACHIIJOK 3MiHHM HaBiraliifHuX 00-
CTaBMH, 0OME)KEHb 110 MTMOWHAX sl KOHKPETHOTO Cy[IHa Ta iH.

3BiCHO BCe II€ HE CIPUSE MiBUIICHHIO OE3MEKU CYIHOIUIABCTBA i TOTpeOy€e CUCTeMaTH3aIlil.

MeTo10 pod0TH € BU3HAUCHHS BiMMOBiTHUX HamamTyBanb SENC ms monepenaboi mpoKIaaKiy,
HAJIaHHA CYTi PO3paxOBaHMX MapaMeTpiB Oe3NeKu Moo HapiramiiHux raubuH Ha kaprax ECDIS Ta
npuitasatuM 3HadenHsM ECDIS.

AHaJIi3 ocTaHHIX J0CTigKeHDb Ta myOJikamii. OcTanHi JOCTiIHKEHHS aBapii [ 1] mpu BUKOpwHC-
TaHHI came TaKUX cy4acHHuxX cucreM, sik ECDIS, HaBoiATh Ha AYMKY PO HEJOCBITYEHICTh IITYPMaHIB
ctocoBHO ¢yHkIionany ECDIS oo nmigBuineHHs Oe3meKH.

Crpusttoui haktopu, Bu3HaueHi B 3Bitax MAIB (Marine Accident Investigation Branch) [1] mpo-
TATOM PO3CJiAyBaHHS, BKIIOYAIN Y TOMY YHCII:

— HaJAIITYBaHHS KOHTYpY Oe3MeKHu Ta Oe3rmedHol rIOnHH, o He BiamoBinatoTs Bumoram UKC;

— XTD (cross track distance) € mmpmmM 3a CyTHOTIJIAaBHUH KaHa;

— HasBHICTH Ta HeTouHICTh EHK;

— HEJOCTAaTHE 3HAHHS CUCTEMH;

— nesiki mrrypmanu He 3Hanu, mo CATZOC (Category zone of confidence) 3acrocoByrotscs nurire
10 6aTumMeTpii (rTMOUHU, KOHTYPH, 3aHYPEHI CKelli Ta pUQH TOIIO), a He A0 TaKuX QYHKLIH, K
Oy1, mpuyanu Ta cxemu noaity pyxy (TSS).

JlomatkoBuM miaTBepIKeHHSIM podiemu 3 TirymadeHHIM CATZOC € nocanka Ha MitnHy Nova
Curay xBitHi 2016 poky [2, 3]: He Oynu Bukopucrtani BiactuBocti CATZOC, Tomy cyaHo cino Ha pud,
sIKM 10 KapTi OyB Ha 0.2 M.M. MiBHIYHILIE, HIK Y PEaJILHOCTI.

ITyGmikaris cragmapri S-52 Presentation Library 4.0, S-67 [4] 3BicHO Hagae DomaTKOBY iH(OP-
Marriro mpo 3acrocyBanHs CATZOC. Oxnak 6e3 posymiaas ocobmuBocreit CATZOC Ta iioro Bu3Ha-
4yeHHs y pi3HuX Micusix kaptu ENC HaBiTh cy4acHi cTaHAapTH MoOyI0BH €IEKTPOHHUX KapT He 3JIaTHI
Ha 100% cnpusita O6e3nedHoMy CYAHOIUIABCTBY. JJ0JaTKOBUM JKEPEIoM OTPUMAaHHA BipH y TOUHICTb
ENC € BexTopu3alisi cTapux NanepoBUX KapT. Y OESKUX IITYPMaHIB CKIaJA€ThCs BpaXKEHHs: o po-
BaHa — 3HAYUTh CydacHa, y TOMY YHCII 1 IO CTOCYEThCsl BUMIPIB rubuH, 1300at ta IDS (Isolated danger
symbol). Take npumymeHHs TiATBEPIKY€ETHCS TaKoXkK aHaizoM Big MAIB [1]:

«Komu rigporpadivHi ciyx0n nepeTBOPIOIOTh AyXke cTapi Mopchki kapTi B ENC, BoHH, 5K TTpa-
BMJIO, HE 3BEPTAIOTh yBaru Ha NMHUTAHHS MPAKTHYHOCTI Ta OYIKyBaHHS KOPHCTYBAYiB IOJO BiIHOCHO
HOBO1 cuctemH, Takoi sk ECDIS. IepeTBoproroun crapi naneposi Mmopcebki kapt B ENC, rimporpadiuni
CIy>kOM HEHaBMHUCHO CIIPHSIOTH IOMWJIKOBOMY NPHITYLLICHHIO KOPUCTYBauiB, 110 iHQOpMaLis € akTya-
JIHHOKO.»

Buknaa ocHOBHOTo MaTepiaJy.

Benuka xinbKicTh iHpOpManii, o HeoOXigHa AJisl MONepeIHbOi NPOKIAAKH, 3yMOBIIIOE BiAIoO-
BiZJHE PO3YMIHHA Ta 03HAHOMJICHHS 3 MPUYMHAMH aBapiii, IPUUHMHOIO SIKUX MOXKE OyTH HEIOCTOBipHa
iH(dopMaris KapTH, HaIPHUKIaL, 00’ €KT He OyB BeKTOpHu30BaHui (puc. 1).

[puxnan (puc. 1) Hagae iHQopMalito MO0 HEOOXITHOCTI Bi3yalbHOIO KOHTPOJIIO MPH 3AiHC-
HEHHI IIepeBipKU MapIIpyTy, HE 3ayuinaydy Bce Ha po3ayM ECDIS, ockinbku B 1aHOMY BUIIaKy TOY-
koBuit 00’exT Land danger He OyB BEKTOpM30BaHHIA, TOMY HE MaB BJIACHI T€OKOOPAWHATH, B HACTIIOK
yoro ECDIS mpocTo He «0aunThy» HOT0, ajie € MAMKUC TaKoi HeOe3MeKH 1 Bi3yalibHUI KOHTPOJIb HAIaCTh
MOXIJIMBICTh CYMHIBaTHCS IITYpPMaHy: HE MOXe OYTH y BIIKpUTOMY MOpi Hianuc 6e3 HisKO1 MpHUB’A3KH
110 00’€KTy. Y 1IbOMY BHITaJIKy JIOCTaTHLO 3MiHHTH a00 iH(popMmariiiine HaBanTaxkeHHs: SENC, abo 3wmi-
HUTH MacIiTad, o0 3’sICyBaTH BUJI HEOC3MEKH.

MosxHa 3p00OUTH BUCHOBKH, 1110 YBIMKHEHHS IiIMMCIiB BEKTOPHUX 00’ €KTIB 1O3BOJIUTH 3aM100ITTH
takux HerapasmaiB. Hanpuxman y NaviSailor 4000 (B 3aieHOCTI BiJl KOMIUICKTAIIi1) 3a 1€ BiJOBiga€e
mapametp Names, Buoys names, Other information.
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Puc. 1 — [opiBHSHHS: BiACYTHICT TPUBOTH NPH aBTOMATHUYHINA MEepEBipIll MapuIipyTy Ta
BOJIHOYAC HASIBHICTH IMIJIHICY TAKOTO 00’ €KTY

Bino6paxenns cumpomis IDS (3a crannaprom y 6esneunux Bogax — Isolated dangers) ta y po3-
mmpenomy pexumi (Danger in shallow water — y No Go Area ) B3araii € 0608’ s13koBuM. HeoOximHo
nam’siTaTé po 0COOIMBICTH HOTO BiOOpaXKeHHsI: 3aIe:KUTh Bifl 3Ha4YeHHs Safety Contour ta He 3MiHIO€
CBiil po3Mip Ipu MacTadyBaHHI KapTu (pHc. 2).
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Puc. 2 — IDS He 3MiHIO€ BiIacHI po3Mipu npu MacintabyBanHi [1]

Takox, He3Bakarouw, 1o Safety Contour ke Biokpemittoe 6e3meuHi BOIH, 1 3MAETHCS, HABIIIO
3HATH Mpo Hebesneku mo3a Mexkamu Safety Contour, ogHak, OCKiIBKH po3paxoBaHe 3HaueHHs Safety
Contour myxe wacto He cmiBmajae i3 3ampornonoBanuM ECDIS, To icHyrOTh BiAMOBIAHI 3HAUEHHS TOY-
KOBUX TTIHOMH, Jie € Oe3IeYHa MOXKITUBICTh 3MaHEBPYBATH, KIIO Oyie rmepeTHyTa i300ara Safety Con-
tour. Came 1u1s1 nporo i 3Hamoouthes iHdopmanis nmpo Hebesneku NGA (No Go Area).

Haxnamanus Navtex Texx mporineHo yBiMKHYTH: Aesiki ECDIS MaroTs yHKIiOHAI 1010 aBTOMa-
THYHOI MMOOY/TOBH TOJIITOHIB IO HAJAHAM I'€OKOOPIMHATAM.

V [5] ayxe no6pe onmcyeThest HEOOXIAHICThE BUKOPUCTAHHS TakUX 00 €KTiB, ik ScaMin, ski mo-
YUHAKOTHCS BiJIOOpaKaTUCh JIMIIEC 3 BiJMOBIMHOTO MacmTaly aBTOMATHYHO, TOOTO SKIIO MAcIiTad
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OinbIn npiOHMH, TO TPU BUMKHEHOMY TTapaMeTpi BOHH BioOpaxatucs He OyayTh, IO € HeOe3MeUHIM.
Ha pizaux ECDIS oOMexeHHS 111010 MaciiTa0y KapTH JJIs TOYaTKy iX BiIOOpaskeHHs Pi3Hi, HANPUKIIaI,
y NaviSailor 4000 — Big macmrady 1:600000 [6].

3BiCHO 00OB’SI3KOBUM € 1 YBIMKHEHHs KOpeKTypH, Binoopakenns AlO (Admiralty Information
Overlay), a Takox 00’€kTiB, sIKi Ha MOTOYHHI Yac € HEAKTMBHUMHY (THMYACOBI), alle 3 4acOM, BXKe Ha
BHKOHAaBYii IPOKIIaLi, 3’ sBiasTeess — Non active objects.

Bynp-sxa ENC mae Bianmosinauii posnogin 301 goBipu CATZOC, skuii noTpiOHO NpH IL1aHy-
BaHHI 000B’SI3KOBO BPaxOBYBAaTH, OCKUIBKH B 3aJICKHOCTI BiJ 30HM, TOXHOKA OCIIHKYBaHHS TJINOWH,
HaBiramiiftaux Heoesmnek (IDS) ta ix reorpadiyne po3ramryBaHHsS TOCUTh CYTTEBO BiIPI3HAIOTHCA [4, 7-
11]. Hammpuknan, 30Ha goBipu C HagacTh NOXHOKY 3 paaiycoM BuzHaueHHs IDS 10 500 M, a mo rmubuHi
10 2M+0.05*rmmbuny! [10, 11]. 3nadenns kareropiii nosipu (CATZOC) mpucBomwoThes reorpagiv-
HUM paiioHaM, o0 BKa3aTH, YU BiAIMOBIIAIOTh JaHi MiHIMAJIBHOMY Ha0Opy KpHUTEPiiB MOJOKEHHS, TITH-
OMHM TOYHOCTI Ta MOKPUTTS MOPCHKOTO JHA. 3HaueHHs 30HU JoBipHu (ZOC) 3aieuTh BiJl MO3UIIHHOT
Ta MMMOWHHOT TOYHOCTI AOCHiIKEHHA. TaKkoK rapHOI0 MPaKTHKOIO Oy[e BUKOPUCTAHHS NPUIYCTHUMOI
MOXMOKH BU3HAYEHHS MiCIETIONOKEHH cyaHa (puc. 3) (Hanpukian, Takuii mapametp sk HDOP y GPS).

A
< s

. ’
S
\ '
(L g .
& Y GNSS ship's position
\ W
. !
Sz
/ e
) '
Charted shoal ke
Possible true position Possible true ship's

of charted shoal position
Puc. 3 — IToxubka MicuenonokeHHs Habnmxkae 10 Hedesneku [1]
[MpunycTumo, o € BiamoBigauiA MapmpyT (puc. 4) i IDS He TiNbKH HE JIGKHUTH HA MapuipyTi, a
HaBiTh He 3HaX0AMUThCs y Mexkax XTD. OxHak ockijibKH 30Ha foBipH Ha KapTi C, HEOOXiTHO BUMIpUTH

KoJio 3 pagiycom 500 M + moxubka MicIIeToJIOKeHHs (BiAMOBIAHO 0 IIKAaTK Ha KapTi Ta MOXHOKH 3
tabmumi CATZOC [10]).

Puc. 4 — Ilpuknan Bukopucranus iHcTpyMmeHTtapito ECDIS nns Bu3HAYeHHS TEpeTHHY
MAIIpyTy Ta MOXKITMBOTO MiCLIEpO3TallyBaHHs HeOE3MeKn
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Jauti, Ko Koo, y Meax sIKOTo MO)Ke 3HaXOJTUTHCH I Hebe3neka, nepetnHae mexi XTD, mo-
TpiOHO BUpINIyBaTH MUTaHHS a00 Mo 3MeHIIeHHs Biacrani XTD BiamosigHoro 6opty cyana, abo po-
outu momatkoBy WayPoint s omuHaHHs Kosia Hebe3mneku (puc. 5).

Puc. 5 — 3mimennas XTD 3 BignosigHOro 60pTY

IToTpi0HO BecranostoBatu LDL mrst BimoOpakeHHs 3MiLeHHS 1300aT Ta IHIIUX 00’ €KTIB aKBATO-
p a 00p 111
pii B pydyHOMY peXuMi BHACHioK Iii reorpadiuyHoi moxuOku BimnmoBigHo g0 nanoi 3oHu CATZOC

(puc. 6).
/’,I
| 'l _/"

Puc. 6 — [lpuxian BcranosnenHs LDL mns i306atu

3BICHO, NMPH HASBHOCTI KapT MOrOJM B BEKTOPHOMY BHIJISIII HEOOXiHO pOOWTH BiJIIOBIIHI Ha-
KJIaIaHHS MTOJIITOHIB HEOE3MEeYHNX MMOTOJHUX YMOB: BEJIMKHUX XBWJIb, IOTYXHOTO BiTpY Ta iH. Lle Mox-
JMBO 3poOuTH 32 moromoror LDL (puc. 7).

Honatkosi WP (Way Point) noTpi0Hi, sikio MapuipyT neperunae pisai 3o0uu CATZOC, BHacii-
nok pizaux 3naueHs UKC, a 3HaunTh 1 po3paxosani 3Hauenns Safety Contour 6yayTh pi3Hi, a OCh Ha-
naHi i306atu Bin ECDIS sik Safety Contour MmoxyTs 3anummthes 6e3 3min. Hampukiian, po3paxoBaHuit
Ha motoynomy iedi Safety Contour gopisuroe 15 M, ane BHacmigok poaaBanus noaatkoBoi WP 3 on-
HOTO IUIeYa MU OTPUMYEMO JIBa TUIeya i3 po3paxoBanumu 3HaueHHsmu Safety Contour 15 m ta 16.5 m.
IIpu kpori i306at 10 M ECDIS 3anmummmte Hagany i306aty 20 M Ha 000X IJIe4ax MapIIpyTy.
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Edirs @Kjrk]areh .&.l

Puc. 7 — LDL 30HH1 BiTpOBO1/XBHIbOBOI HEOE3MEKH

Safety Contour € naiiBaxnuBimmm mapamerpom 6esmexn B ECDIS st BinoOpakenHs nebesre-
YHHUX aKBaTOPii, BUSBJICHHS 130JbOBAaHUX HEOE3MCK 1 IS CIIpallbOBYBaHHS CHUTHATI3AI] BiJl TOCAIKH
Cy/IHa Ha MUTMHY IIpU KopucTyBaHHi Safety Frame nmpoTsirom BukoHaBUOi POKIaaKky abo IepeTHHAHHI
CHMBOJIOM CyJ/IHA TaKOi i300aTH. Y Oe3medHiil 30Hi, SKIIO € Taki THOWHU, 1110 TOPIBHIOIOTH BCTAHOBIIE-
HoMy 3HaueHHIO Safety Contour, BOHU MO3HAYAIOTHCS 3aMKHYTHM KOHTYPOM i3 3aJTUBKOIO CUHBOTO KO-
Ipopy (32 ymoBuyBaHHsIM). CHHIN KOJIp BUKOPUCTOBYETHCS JUIS MIO3HAYCHHS HeOe3NeuHnx o01acTed,
B TOM 4ac sk Oimuit abo cipwii — a1t Oe3rmeynnx obacrel (3a yMmoBuyBaHHAM). KOHTYp O6€3mekH, Ko
BiH He BKa3zaHuit cymHoBOMieM, BcTtanoBieHo 30 M [6]. Ha Bigminy Bin maneposux kapT ECDIS mo3Bo-
JISI€ CYJTHOBOJIIF0 BCTAHOBJIIOBATH MapaMeTpu OC3MEKHU BiIOBIIHO J0 CTATHYHUX a00 TUHAMIYHUX Xa-
paKTepucTHK cyqHa. He3Bakaroun Ha CyTTEBE 3HAUYEHHS TAKOTO IapaMeTpy, HOro TIIyMadeHHs TOCHUTh
mupoke [11-13], BHacizok 4oro GpopmyIiu HOro po3paxyBaHHS JICII0 BiIPi3HIIOTHCS.

KoHnTyp Oe3neku MOkHa po3paxyBar HacTymHuM yrHOM (1) [14, 15]:

SAFETY CONTOUR = max(SHIP'S STATIC DRAFT) + UKC — Height of Tide, (1)

ne Height of Tide — Bucora npurutuBy, M. [ToTpiOHO paxyBaTu came Ty BUCOTY IPUILTHBY, KA €
MiHIMAJIEHOIO 32 BECh TEPMiH MTPOXOKEHHS CYTHOM BIIIIOBIAHOI aKBaTOPIi 3 ypaxyBaHHSIM 3HAKY (Ha-
HPUKIIAJ, KO Bia eMHui npuruii). Ha npuxnani (puc. 8), ne 3nayenns 1.8 M 3a nepio]] mpoXoHKEHHS
cymaoM 3 10:30 mo 14:00. SIkmo obupaTu came MakcHMajabHE 3Ha4YeHHS 2.65 M 3a mei mepioa, TO B
MOMEHTH TOYaTKy pyXy 1 HanpukiHil peansHi 3HauenHss UKC OyayTh HUkYe 3a HeoOXiaHi. 3a 3ampo-
MOHOBAHUM BapiaHTOM Oe3mevuna rimbuHa 6y/ae Oinbiine abo JOpiBHIOBATHME TIPUITyCTHMI (puc. 8).

eight Of Tide

Puc. 8 — Busnauenns Bucotu npurutuy Navi Sailor 4000
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Ship’s static draft — cratiuna ocagka cyana, M. [llogo 3HaYeHHS (IUHAMIYHOT) MaKCHUMATbHOT
0CaJIKU, BPaxOBYIOUY «I00py» MOPCHKY MPAKTHKY CIiJ BpaxyBaru po3paxyHok UKC — 3anac rinmuOuHu
i1 KiJeM CyJHa, BpaXOBYIOYH MaKCHMAIbHO BCi akTopu, M (2):

UKC = SQUAT + ATswell + ATdock allowance T ATlist + ATpitch + CATZ0C +
+Min Company Requirements. (2

CyaHoruiaBHi KOMHaHii  BUMararTh  J0JaBaTU (¢ikcoBaHe  3HA4YCHHS  TJIMOWHU
(Min Company Requirements) 3 MeTOI0 HaJaHHS IOJATKOBOI IIIMOMHH, HAIIPUKJIA, IS KOMIIEHCA-
1ii 3Havenns quHamivanx 3Mid UKC 3a paxyHok Takux mapamerpis, sk Hogging, Sagging (Buru6/mpo-
rub) Squat — mpociganus cyaHa (3) (po3noniISeEThCS Ha 2 TUIIN: MPOCIJAHHS Y BIIKPUTOMY MOpI Ta
MIJIKOBOJIJIi, IOPTAX), M:

STW?
Squatopen sea = Cp 100 :2
STW
Squatspaiiow water = Cp 50’ (3)

ne C, — 3aranbHuil Onok-koedimieHT (4). KoedimieHTH MOBHOTU 3aBXKAM 3HAXOATHCS B Jliana3oHi
[0.6; 1]. Koxxen kiac cy/ZieH Mae XapakTepHi 3HaueHHs1 Koe(illieHTiB MOBHOTH. YuM Oinblie Koediie-
HTH [TIOBHOTH, TUM TIOBHiIlle 00BOM Cy/IHA 1, HABIAKYU, YUM BiH MEHIIIE, TUM OOBOJIY OiNbII BUTSATHYTI i

3arocTpeHi.

|4
Co = Tmr (4)

ne V — 06'eM ITiIBOHOT YACTUHHM CyIHA, M,

B — mmpuna cyaHa, M;

L — HaliOinbIIIa IOBXKUHA CY/IHA, M;

T — ocazaka, (BECOTa IiABOJHOI YACTHHH CYIHA), M;

STW — mBuakicThk cymHa BigHOCHO Boau, speed throw water, By3;

CATZOC — noxubka kateropii 30HH 10BipH KapTh, M. OCKUTBKY 30HH IOBIpH Ha OJHIH Tili camiit
KapTi MOXKYTb 3MIHIOBAaTUCh, TO TIPH NPOKJIAAaHHI MapIIPYTy Kpi3b Taki 30HU 3MiHU CTYIEHS JIOBIpH,
Kpalle BCTaHOBUTH goaaTkoBy Way Point Ha nmpuGiu3Hii miHii po3MeKyBaHHS 30H i MapIIpyTy.

ATgock allowance 07 ATy— 3MiHa 0cafKu CyHA 3aBJSIKM 3MiHH IIUIBHOCTI MOPTOBUX/00MEKEHNX
BOJl Y TIOPiBHSIHHI 13 BIIKpUTUM MoOpeM, M (5):

Disp*TPC * SeaWaterDensity—ActualDensity (5)

AT~ =
Y 100 ActualDensity

)

ne TPC (tonn per centimetre) — KiJIbKiCTh TOHH Ha 1 cM ocafku. s KOKHOTO CylHa CBOE, 3Ha-
XOAMTHCS B TaOJIMLSX TIAPOCTATUYHUX €IIEMEHTIB CyaHa. 301IbLIYETHCS 31 301IBILICHHAM OCa KU CY/IHA.
Buwmiprorots mibHICTh 32 (hakToM (Actual Density) — meHcuMeTpoM. SIKIIO MIIBHICTH HEBiIOMA, SK,
HANpHUKIaA, B OUTBIIOCTI IPUIMBHUX MOPTiB AHTIIII, OepyTh 0caaKy B MpicHil Bol. Mo)Ha BUKOpHC-
toByBatu Master-Pilot Exchange. Lleii 3anut nocunaerbcst He MEHIIE Hix 32 12 TOAMH 10 MAXOIY 110
JOoUMaHChKOI cTanmii. [IpuxoanTs BilMOBiAb 3 yciMa BKa3iBKaMu, OpajaMu, OTIUCAMH i OCOOIHBUMH
BHUIIAJKaMH, SKi BUXO/IATh 38 PAMKU 3BHYAHHOTO;

Disp — micruieiicMeHT cy/IHa.

30inbIIenHs oca/ky 3a paxyHok aidepenty, (Draft increase by Trim, AT;.cp) (6):

ATpitcn = 0.5 X L X sina, (6)

Iie o. — ByroJ TidhepeHTy, rpajm;
L — noBxnHa cynHA HAaHOLIBIIA, M.
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30inbIIeHHsT ocanku cynHa mpu KpeHi (ATjis) MOXHa 0O0YMCINTH 32 HaOIMKEHOI (POpPMYIIOr0

:

ATyt = 0,008 X B X Q (for small angles of inclination)a6o
ATyt = B/2 = sinQ (for any angles of inclination), )

ne Q — kpeH cyaHa, rpaj (HaJaeThCsl MOKa3aHHSAMH KPEHOMETPY),

B — mmpuna cynna, beam (width) of the ship, m.

Swell effect — 36inbrenHs ocaaku Mpy XBUIIIOBAaHHI. 3 OTIISAAY HA Te, IO Ha MPAKTHIN BHCOTa
XBWJIb BU3HAYAETHCS HA OKO 3 TOXUOKOI0 20-25%, B iHTepecax O0e3MeKH BiAMOBIAHI TAOJUYHI JaHi MPH
KypCOBHX KyTax XBWIb oHan 40° ciin moMHOXuTH Ha Koediuient 1.4. [Tapamerp 3 Tabmuup oOupa-
€THCS BIATIOBITHO IO TOBXWHU CyaHA. YacTo IJIs BU3HAUCHHS BIACHUX JaHUX IMIOTPIOHO pO3paxoByBaTH
MPOMDXKHI 3HAUEHHS 3a IOTIOMOT0r0 GopMyIt iHTeprnossLii (8) (AKio moTpiOHa Taka TOYHICTD):

F(x) = F(xy) + (x — x,) 222F3), @®)

X2—X1

Hampuxian, cynao Mae noBxury 90M, pu bOMY Y TaOJHIlI HEMA€e TaKOTO 3HAYEHHS, a JIUIIe
75 M ta 100 M. [Ipu xBUIAX 4 M pi3HHAIS TapaMeTpiB ckiaagae 0.3 M, TOOTO 3HAYCHHS )T TOBKUHU 75 M
— 2™, taasa 100 M — 1.7 M, ane 111 BU3BHAYCHHS TOYHOTO 3Ha4YeHHS (9):

1.7-2
100-75

ATgwen 90 = 2 + (90 — 75) =1.82 M. (9)

SIKII10 BHACIIIOK MOTOAHUX YMOB HeoOxiaHo 30inpmuT Safety Contour, MOKe BUHUKHYTH CH-
Tyallis, KOJId CyHO Oyze 3mynieHo pyxatuck y NGA (puc. 9).

Puc. 9 — Pyx cymna y NGA

Takwuii pyX € 1yxe HeOe3MeUHNM 1 Kpalle BUKOPUCTOBYBATH JJIsl 301IbIICHHS 1HIINH TapaMeTp —
Safety Depth, sikuii 3aummTh nonepeHe BcraHoBiieHe 3HaueHHs Safety Contour, ane nokaxe Hebe3-
re4Hi ToukoBi ruounu. Takox PSC ayxe yacto BuMarae, o0 Ii JBa mapamMeTpH JIOPiBHIOBAIU OHH
omxHomy. Ie came uepes HecymireHHs po3paxoBaroro Safety Contour ta Haganoi HaROMKTIOT O1TBITOT
1o Heoro i306atu Big ECDIS. Toni Safety Depth mputomnenum mpudTom (Navi Sailor 4000) mokaske
toukoBi rmbuan y NGA, siki € Ge3rmedHiMH BimoOBiIHO 10 po3paxosaHoro Safety Contour (i sikuii
nopisaroe Safety Depth).

3navenns Safety Depth motpiOHo 30inbLIyBaTH Ha AUTSTHKAX, ¢ BHACHTIJOK [TOTOJJHHX YMOB a00
3mineHHss CATZOC 36inemyetsest UKC, a 3rauenns Safety Contour — Hi, Ko nepexin Oyne 3xikic-
HioBaTch Y NGA: ockinbku 36ubiienHs Safety Contour moxe npuBecTH jJ0 po3noBcromkeras NGA
Ha BCIO MOTOouHy autstHKy i Safety Frame we 0yme pearysatu Ha neperunanns Safety Contour, ockineku
CYJHO BKe Oyze mo3a MexxaMu Oe3MevHOi akBaTopii Ha BiAMiHY BiJ 3BUYaifHOTO MEpEeTUHAHHS KOHTYPY
(puc. 10).
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Puc. 10 — [maukartis TpuBoru € pu nepetuHanHi Safety frame i306atu Safety Contour [1]

[ami xBa mapamerpu: Deep Contour po3paxoByrOoTh B OUIBIIOCTI BUNAKIB SIK HOABIHHY OCauKy
ta Shallow Contour i3 oOMexeHHIMHU 00paHHsI 3 [lialla30Hy BiJ 3HAUCHHS TJIMOMHHN TapaHTOBAHOI I0ca-
JIKA Ha MUTMHY (HaIpUKIIaj, ocajika) 10 po3paxoBaHoro 3HaueHHs Safety Contour — moOpe BUCBITIIEHI
y po6ori [13].

[Ticnst popmyBaHHS OCHOBHOTO MapmipyTy obupatots auctaniii Port XTD ta STBD XTD sk
JiHIT IPUITYCTHIMOTO BiAXMIEHHS Bix MapmipyTy. To0To y ix mexxax ECDIS ne Oyne mHagaBaTu TpUBOTY.
3BiCHO, BHACIIIOK 0OMEXEHb aKBAaTOPIid Ta TJIMOMH, TaKi JIHIT TAKOXK MOKa3yIOTh MOXKIIUBI BIIXUJICHHS
y MeXax MapmpyTy B O€3MeuHUX I CyJHa YacTHHaX akBaTopii. Taki JiHii He MOBUHHI NEpeTHHATH
OyIb sIKi HaBiTamiiHI MEPEenIKoIN, OCKUTBKA BOHH OOMEXYIOTh aKBaTOPilO Al OE3MEeYHOT0 MaHEBPY
cynHa. CyTth BUKopucTanHs Auctanifiii XTD — 1ie Bu3HaueHHs O0€3MeYHOT YaCTUHY aKBaTOPIi JJis MOXK-
nuBHX MaHeBpiB. [lepeBipKy monepeaHpoi NpoKIaaAKu noTpidHo 3ailicHoBaty came 3 X TD 1 nepeBipaTu
Ta ycyBaTH Bci moMuiku y mexkax XTD.

BincyTnicts Bukopuctanas X TD npuBOIUTE 10 HEBU3HAYSHOCTI IPH MaHEBPaX, OCKUTBKU HEMAE
3a3Jayeriap nepeBipeHoi 0e3neuHoi akBaTopii Mopsia 3 IiedeM MapupyTy. B ctucnnx 3a yacom ymoBax
MaHEBPYBaHHJ 1€ € 10CUTh Hebe3neuHnmM, ockinbku ECDIS He nepeBipuB Taki 4acTMHU akBaTopii IpH
TIePEBipIIi MapIIpyTy Ha HaBirariitai Hebe3nekn. OpieHTOBHI MiHIMaNbHI 3HaueHHS XTD mas pi3Hux
tuniB akBatopiit: Open Sea — 1.0 m.m., Coastal water — 0.5 m.m., Harbor a6o Confined Waters —
0.25 m.m.

BucHoBku

PosrastnyTi nutanns HanaromxkenHs: SENC ta 3anpornoHoBaHi GopMysin po3paxyHKy OCHOBHHX
rapaMeTpiB HaBITalifHUX TJIMOWH, SK OJUH 3 TaKWX BapiaHTiB, IO PO3IIMPIOIOTH iICHYIOYi aabTepHa-
tnBH [12-14]. Hagani mosicHeHHS 3 MPUKIaAaMH PO3PaxXyHKIB apaMeTpiB OS3ITEKH 010 HaBIirarinHux
TIMOVH TOCUTH KOPHCHI [T BUKOPUCTAHHS y BiINOBIIHUX HABUYAJIbHUX 3aKJalaxX NpW HaJdaHHI iHoOp-
Marii momo HanaromkeHHss SENC y ECDIS ans nonepenapoi mpoxnaaky. Ha nanuii 4ac TpuBae Takox
po3po0Ka Ta TECTYBaHHS HOBITHIX cTaHmapTiB rigporpadii: S-100, S101 i S102, sxi OymyTh HagaBaTH
no ECDIS nonarkosi mapu indopmariii. OcoO6arBO IHHUM € OTPUMaHHS iH(opMaIii y pexuMi peab-
HOT'O Yacy IIOJ0 MPUIUIMBIB Ha KapTax BKa3aHUX (opmariB. 3 yacoM, BUKOPHUCTaHHS HOBUX (popmartis
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JaHux S1xx Ta Buiie i Kapt [16] Oyne cripusaté y MailOyTHbOMY MEHIIMM KpOKaM 1300aT BHACTiIOK
OUTBIII TOYHIMINX BUMIpPIOBaHb 1 HAOIMKEHHIO 10 KPOKY | M, 3 SKMM BH3HAYCHHS TOYKOBUX 3HAYCHD
Safety Depth MoxxyTh cTaTy icTopiero. BUKOpHUCTaHHS HOBITHIX TEXHOJOTIH, TAKUX K CiTYaCTi MOJETi
(xaptu mopty ['aMOypry), 103BOJIAIOTE 3pOOUTH TOUHICTH OATUMETPIUHUX JaHUX 10 | menumerpy, Ta-
KOXX BTUIEHHS METOIB IITYYHOTO iHTENeKTY [17] m03BONNTS, Mix yac 0OpoOKH micis 3HOMKH, 30cepe-
JTUTHCA BUKIIIOYHO Ha reorpadiuHiil mpuB’ 311l 6aTUMETPUYHUX JaHUX 32 IOTIOMOTOI0 JIeTEPMiHOBaHUX
PO3paxyHKiB.

10.

11.

12.

13.

14.

15.

16.

17.

Ilepenix BUKOPUCTAHUX JKepe:
Application and usability of ECDIS A MAIB and DMAIB collaborative study on ECDIS use from
the perspective of practitioners. URL.: https://dmaib.com/media/8502/ecdis_application_and_usa-
bility.pdf (zara 3Bepuenns: 15.04.2023).
Nova Cura 14 SEP 2017. URL.: https://www.nautinst.org/resources-page/nova-cura.html (mgara
3BepHeHHS: 23.06.2023).
Digital navigation: old skills in new technology: Lessons from the grounding of the Nova Cura The
Hague, September 2017. The reports issued by the Dutch Safety Board. URL:
https://www.onderzoeksraad.nl/en/media/attach-
ment/2018/7/10/ef8¢c7f74927eovv_20172527 b _rapport nova cura_en 170913 cpdf.pdf (mara
3Bepuenns: 10.05.2023).
IHO S-67. Mariners’ guide to accuracy of electronic navigational charts (ENC). Edition 0.4. Mon-
aco: International hydrographic organization, 2017. 20 p.
Rutkowski G. ECDIS limitations, data reliability, alarm management and safety settings recom-
mended for passage planning and route monitoring on VLCC tankers. TransNav, the International
Journal on Marine Navigation and Safety of Sea Transportation. 2018. Vol. 12. No. 3. Pp. 483-490.
DOI: https://doi.org/10.12716/1001.12.03.06.
NAVI-SAILOR 4000/4100 ECDIS (VERSION 2.00.009) USER MANUAL, 2009 Transas Ltd.
311C. URL: https://www.bmemarine.com/wp-
content/uploads/NS4000 4100 ECDIS User_Guide_eng.pdf (mara ssepuenns: 18.06.2023).
IHO S-57. IHO Transfer Standard for Digital Hydrographic Data. Supplementary Information for
the Encoding of S-57 Edition 3.1 ENC Data. Supplement No. 3 to Edition 3.1. Monaco: International
hydrographic organization, 2014. 24 p.
Category Zones of Confidence (CATZOC) - dispelling the myths. URL:
https://www.admiralty.co.uk/news/CATZOC-dispelling-the-myths (mara 3sepuenns: 18.06.2023).
Weintrit A. Reliability of navigational charts and confidence in the bathymetric data presented
(CATZOC). Scientific Journals of the Maritime University of Szczecin. 2018. Vol. 54(126). Pp. 84-
92. DOI: https://doi.org/10.17402/289.
Weintrit A. Accuracy of bathymetric data in electronic navigational charts (CATZOC). Scientific
Journals of the Maritime University of Szczecin. 2018. Vol. 55(127). Pp. 60-69. DOI:
https://doi.org/10.17402/302.
Table CATZOC. URL: https://assets.admiralty.co.uk/public/documents/2023-
03/CATZOC%20Table.pdf?Versionld=blIXaxNbUXMMRQMujlQV5bO4do3EzsbFj (mara 3Bep-
menns: 30.05.2023).
Emiliano Caroletti. ECDIS: Depth Contours explained. URL:
https://www.linkedin.com/pulse/ecdis-depth-contours-explained-emiliano-caroletti- (mara 3Bep-
menns: 20.07.2023).
Andy Norris MNI. Safety depths and contours for port approaches. URL:
https://www.nautinst.org/resources-page/safety-contours.html (marta 3sepuenns: 10.06.2023).
Setting SAFETY DEPTH and SAFETY CONTOURS in ECDIS. URL:
https://legacy.iho.int/mtg_docs/com_wg/DIPWG/DIPWG4/TSMAD24-DIPWGA4-
09.9B _Setting_Safety Depth_and_Safety Contours_in_ECDIS.pdf (naTa 3ssepuenns: 23.06.2023).
Barymenxko JI.JI. CyHoBi HaBiramiiiHo-iHpopmartiiiai cuctemu. Oneca : HY «OMAy, 2016. 238 c.
IHO S-100. Universal hydrographic data model. Edition 3.0.0. Monaco: International hydrographic
organization, 2017. 580 p.
Websdale D., Gutierrez F.J. Accelerating subsea data processing using artificial intelligence. Hydro
International. 2022. Vol. 26(1). Pp. 24-25.

334


https://dmaib.com/media/8502/ecdis_application_and_usability.pdf
https://dmaib.com/media/8502/ecdis_application_and_usability.pdf
https://www.nautinst.org/resources-page/nova-cura.html
https://www.onderzoeksraad.nl/en/media/attachment/2018/7/10/ef8c7f74927eovv_20172527_b_rapport_nova_cura_en_170913_cpdf.pdf
https://www.onderzoeksraad.nl/en/media/attachment/2018/7/10/ef8c7f74927eovv_20172527_b_rapport_nova_cura_en_170913_cpdf.pdf
https://www.bmemarine.com/wp-content/uploads/NS4000_4100_ECDIS_User_Guide_eng.pdf
https://www.bmemarine.com/wp-content/uploads/NS4000_4100_ECDIS_User_Guide_eng.pdf
https://www.admiralty.co.uk/news/CATZOC-dispelling-the-myths
https://assets.admiralty.co.uk/public/documents/2023-03/CATZOC%20Table.pdf?VersionId=blXaxNbUxMMRQMujIQV5bO4do3EzsbFj
https://assets.admiralty.co.uk/public/documents/2023-03/CATZOC%20Table.pdf?VersionId=blXaxNbUxMMRQMujIQV5bO4do3EzsbFj
https://www.linkedin.com/pulse/ecdis-depth-contours-explained-emiliano-caroletti-
https://www.nautinst.org/resources-page/safety-contours.html
https://legacy.iho.int/mtg_docs/com_wg/DIPWG/DIPWG4/TSMAD24-DIPWG4-09.9B_Setting_Safety_Depth_and_Safety_Contours_in_ECDIS.pdf
https://legacy.iho.int/mtg_docs/com_wg/DIPWG/DIPWG4/TSMAD24-DIPWG4-09.9B_Setting_Safety_Depth_and_Safety_Contours_in_ECDIS.pdf
https://www.hydro-international.com/content/author/danny-websdale
https://www.hydro-international.com/content/author/francisco-j-gutierrez

BICHUK ITPUA3ZOBCBKOI'O JEP)KABHOI'O TEXHIYHOI'O YHIBEPCUTETY

2023p. Cepin: Texniuni Haykn Bum. 47

10.

11.

12.

13.

14.

15.

16.

17.

p-1SSN: 2225-6733; e-ISSN: 2519-271X

References:
Application and usability of ECDIS A MAIB and DMAIB collaborative study on ECDIS use from
the perspective of practitioners [Online]. Available: https://dmaib.com/media/8502/ecdis_applica-
tion_and_usability.pdf. Accessed on: April 15, 2023.
Nova Cura 14 SEP 2017 [Online]. Available: https://www.nautinst.org/resources-page/nova-
cura.html. Accessed on: June 23, 2023.
Digital navigation: old skills in new technology: Lessons from the grounding of the Nova Cura The
Hague, September 2017. The reports issued by the Dutch Safety Board [Online]. Available:
https://www.onderzoeksraad.nl/en/media/attach-
ment/2018/7/10/ef8c7f74927eovv_20172527 b _rapport nova_cura_en_ 170913 cpdf.pdf. Ac-
cessed on: May 10, 2023.
Mariners’ Guide to Accuracy of Electronic Navigational Charts (ENC), IHO S-67, International
hydrographic organization, April 2017.
G. Rutkowski, «kECDIS Limitations, Data Reliability, Alarm Management and Safety Settings Rec-
ommended for Passage Planning and Route Monitoring on VLCC Tankers», TransNav, the Inter-
national Journal on Marine Navigation and Safety of Sea Transportation, vol. 12, no. 3, pp. 483-
490, 2018. doi: 10.12716/1001.12.03.06.
NAVI-SAILOR 4000/4100 ECDIS (VERSION 2.00.009) USER MANUAL, 2009 Transas Ltd.
311C [Online]. Available: https://www.bmemarine.com/wp-
content/uploads/NS4000 4100 ECDIS User_Guide_eng.pdf. Accessed on: June 18, 2023.
IHO Transfer Standard for Digital Hydrographic Data, IHO S-57, International hydrographic or-
ganization, June 2014.
Category Zones of Confidence (CATZOC) - dispelling the myths [Online]. Available:
https://www.admiralty.co.uk/news/CATZOC-dispelling-the-myths. Accessed on: June 18, 2023.
A. Weintrit, «Reliability of navigational charts and confidence in the bathymetric data presented
(CATZOC)», Scientific Journals of the Maritime University of Szczecin, vol. 54(126), pp. 84-92,
2018. doi: 10.17402/289.
A. Weintrit, «Accuracy of bathymetric data in electronic navigational charts (CATZOC)», Scientific
Journals of the Maritime University of Szczecin, vol. 55(127), pp. 60-69, 2018. doi: 10.17402/302.
Table CATZOC [Online]. Available: https://assets.admiralty.co.uk/public/documents/2023-
03/CATZOC%20Table.pdf?Versionld=blIXaxNbUXMMRQMujlQV5bO4do3EzsbFj.  Accessed
on: May 30, 2023.
Emiliano  Caroletti. ECDIS: Depth  Contours  explained  [Online].  Available:
https://www.linkedin.com/pulse/ecdis-depth-contours-explained-emiliano-caroletti-. Accessed on:
July 20, 2023.
Andy Norris MNI. Safety depths and contours for port approaches [Online]. Available:
https://www.nautinst.org/resources-page/safety-contours.html. Accessed on: June 10, 2023.
Setting SAFETY DEPTH and SAFETY CONTOURS in ECDIS [Online]. Available:
https://legacy.iho.int/mtg_docs/com_wag/DIPWG/DIPWG4/TSMAD24-DIPWG4-
09.9B Setting Safety Depth and Safety Contours in ECDIS.pdf. Accessed on: June 23, 2023.
L.L. Vahushchenko, Sudnovi navihatsiino-informatsiini systemy [Ship navigation and information
systems]. Odesa, Ukraine: NU «OMA» Publ., 2016. (Ukr.)
Universal Hydrographic Data Model, IHO S-100, International hydrographic organization, April
2017.
D. Websdale, and F.J. Gutierrez, «Accelerating subsea data processing using artificial intelligence,
Hydro International, vol. 26(1), pp. 24-25, 2022.

Penensent: J[.B. Makapuyk
KaHJI. TeXH. HayK, JiekTop, Solent University

Cmamms naoinuna 12.08.2023
Cmamms npuiinama 14.09.2023

335


https://dmaib.com/media/8502/ecdis_application_and_usability.pdf
https://dmaib.com/media/8502/ecdis_application_and_usability.pdf
https://www.nautinst.org/resources-page/nova-cura.html
https://www.nautinst.org/resources-page/nova-cura.html
https://www.onderzoeksraad.nl/en/media/attachment/2018/7/10/ef8c7f74927eovv_20172527_b_rapport_nova_cura_en_170913_cpdf.pdf
https://www.onderzoeksraad.nl/en/media/attachment/2018/7/10/ef8c7f74927eovv_20172527_b_rapport_nova_cura_en_170913_cpdf.pdf
https://www.bmemarine.com/wp-content/uploads/NS4000_4100_ECDIS_User_Guide_eng.pdf
https://www.bmemarine.com/wp-content/uploads/NS4000_4100_ECDIS_User_Guide_eng.pdf
https://www.admiralty.co.uk/news/CATZOC-dispelling-the-myths
https://assets.admiralty.co.uk/public/documents/2023-03/CATZOC%20Table.pdf?VersionId=blXaxNbUxMMRQMujIQV5bO4do3EzsbFj
https://assets.admiralty.co.uk/public/documents/2023-03/CATZOC%20Table.pdf?VersionId=blXaxNbUxMMRQMujIQV5bO4do3EzsbFj
https://www.linkedin.com/pulse/ecdis-depth-contours-explained-emiliano-caroletti-
https://www.nautinst.org/resources-page/safety-contours.html
https://legacy.iho.int/mtg_docs/com_wg/DIPWG/DIPWG4/TSMAD24-DIPWG4-09.9B_Setting_Safety_Depth_and_Safety_Contours_in_ECDIS.pdf
https://legacy.iho.int/mtg_docs/com_wg/DIPWG/DIPWG4/TSMAD24-DIPWG4-09.9B_Setting_Safety_Depth_and_Safety_Contours_in_ECDIS.pdf
https://www.hydro-international.com/content/author/danny-websdale
https://www.hydro-international.com/content/author/francisco-j-gutierrez

