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Recent trends in ENC and establishing new S-101 ENC specification
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Abstract
In recent years, ENC has become widespread with the mandatory installation of ECDIS. On the other
hand, since the specification for ENC has been established for nearly 30 years, a new S-101 ENC
specification is being developed by the IHO. In this paper, along with recent trends in ENC, the author
described trends in the world and the Japan Hydrographic and Oceanographic Department (JHOD)
regarding this new S-101 ENC specification.
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W 5.

i % o B XS R K OR % & (ECDIS ¢
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B REERIC X VRSN TB Y, WS
Tl 2020 49 HBIAE 796 LV 2 FIAT L, &
FoKEG @R A FHIE U CTHERREIT LT b

ECDIS O Wi 21, ENC OFEH DT B
PriE SRR, SHER, W) & RIS LB R T
e FREEL I ENTE, PRz LR 2
ZENUETHD. T L—F—EOELE
b FoREERE, R & OB T L7z
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Fig. 1. Changes in the number of nautical paper charts
and ENCs distributed from 2010 to 2019. The
solid line (right vertical axis) shows the number
of ENCs and the broken line (left vertical axis)
shows that of nautical paper charts.

1. 2010 4EBE 2> & 2019 4F [ F TOMIEK B L O
ENC o Hifi 5 oHERs. FE#t (Gl 1% ENC,
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k%k%&%%%ﬁxfbb K EK BB T3
DIIHT & 41 O U SE O R B & BRET LT
W5,

Bl 21X, K E KR (NOAA @ National
Oceanic and Atmospheric Administration) % 2019
4 11 H 12 [NOAA Sunsetting Traditional NOAA
Paper Charts| I N2 XEFEZT =794 + L
THEL, TV v r7axy &R (BIER
# T ) (National Oceanic and Atmospheric
Administration, 2019b). = ®» X #F T, ENC »
WK &M ORI 2 R e LB 4t
WX OE#R%Z 2025 F 1 HETITR T T 52 L %
HEEE L, 2020 405 5 4 M O B FE 1Y 2% #2

T 2RI & LTWwa, fEMOFIH %
WETHFMEITIE NOAAS R ¥ 4N

(NCC : NOAA Custom Chart) & #&fHiF o7&
TR T — & 2 SR E AL S #PH O
7= 2L L, HMEAE®RAMMPDF 7 7 4V
(GeoPDF) THEMT AT A2 RMT 2L
ELTWwa. RV AT A1 2020 £, A
ZHETHFMHHETH 5 (National Oceanic and
Atmospheric Administration, 2019a). Z®—f#l%,
Fig. 2a, bIZRd. i, —a—aF—rE%h
T 2R % 10 174 @1@ﬁﬁflwtt

DThHA —RHLTHLH»%HY), ECDIS L TD
BIHHERICESVLRBICE>TWD. £
72, MHERINZ DB R ST, BB X ONER

FrEHHibhTWwa I b arsb. —FT, ¢
KD MHEK TIE BRI N A A ERICEE S Tw

PEERERLa VS Z T — XD/ b Y &b HE
FAFE I ETHENCEBEBSINTEY, HKY A

2 (AQ) BB WEEIZIEPDE 7 7 4 VD
2R—TYHELTMI A RS THE X
% (Fig. 2b).

% 72, THO 2B\ T b fit il A il DR 3638 2=
(NCWG : Nautical Cartography Working Group)
e E LTRIBRIOH ) J7IZBT % a0k
LD P s TBY, 201945 HIChf#E S
7= NCWG @ L ZEH S TH % K - 2
% B 4 (HSSC : Hydrographic Services &

Standards Committee) 2B W T, FhiiV RK— b
[ HE X D FF 3£ (the Future of the Paper Nautical
Chart) ] & L THUY # % & 17 (International
Hydrographic Organization, 2019a). Z ® 1) K —
hCIE, FEDER L TSR PB X OENC
Woe IR E R 1 EOBIRB L 2 cHxtn
LTHE - EiL T a4 20ike, 707 —
MERDEBEZHLNIILTWS

3.3 HEEMMOER

M E TENC O# % H0IZFid LT & 7225,
CNEFHTZ2MMOMIIBNTHIEE, K&ER
B HARZ ) O0H b, TO—DAHBEM
OB TH Y, HBYAERMEZE & v o 72 H
(2 & B HRRSCIR F 72 1 H BRI & 4T D 720 O Hl
B ED S Twd, EERWEE T, 2025
EETOFEAMLE HIE L CHEIFFEOTHIAHED
SNTEH (EHLz@A, 2018), FHRID XD
72 HBEHUARATE L2 MAT T HBICIER—A <y
TELTOENCHETETEREIIRLLEZD
ns.

4 #FI-BEFBRIOMLHE (S-101)
BAEREH S CTwv 5 ENC 238k & 3 2tk
S57 1%, 1992 FEICHAHIAT S TH 5 30 43k
CAFEHELTWDE. Ak, SS7TIEZDOH [K
BT — s link I | oL B EXIZES T4 2
KEEEWRIZOWTHEAETHIEEZERLTY
7. L2 L, ZEBZIE ENC DAL O KEETE R~ D
WHIIHE T Do 72720, HLEOBITIZKEETER
W27 O 2R T 2 LEBH L. L7z,
S57 DAz IHlE S NFHAA £ - 72 GIS (M PRI
> A 5 L : Geographic Information System) %5
DFHEMNNZIESIETH % %ODF'EJ E DD 5.
ZFO, BAE, THO IC#ET SRR
wafﬁbwmm®ﬁﬁf%63m1mm
ft e H O - v X AE S #E  THO Electronic
Navigational Chart Product Specification) @ ifil] %€
WK zEmr#EO 5 Tw g
Hydrographic Organization, 2018a).
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(a)

(b)

HOTE A

Navigation regulations are
published in Chapter 2, U.S. Coast
Pilot 3. Additions or revisions to
Chapter 2 are published in the
Notice to Mariners. Information
concerning the regulations may be
obtained at the Office of the
Commander, Sth Coast Guard
District in Portsmouth, WVirginia
or at the Office of the District
Engineer, Corps of Engineers in
Baltimore, MHaryland and
Philadelphia, Pennsylvania. Refer
toc charted regulation section
numbers.

HOTE A

Navigation regulations are
published in Chapter 2, U.S. Coast
Pilots 2 and 3. Additions ox
revisions to Chapter 2 are
published in the Hotice to
Mariners. Information concerning
the regulations may be cbtained at
the Office of the Commander, 1st
Coast Guard District in Boston,
M, and 5th Coast Guard District
in Portsmouth, VA, or at the
OFfice of the District Engineer,
Corps of Engineers, in New York,
NY. Refer to charted regulation
section numbers.

fEAkiE, 15 U< THO 2SE D 72K T — & DK
EF VT A48 S100 Ok 7 — & e £ 7
JU . Universal Hydrographic Data Model) % ~X—
AL T A, S1001&, PR o EE L HE T
& H1S019100 > V) — A |C#EW L THBD
(International Hydrographic Organization,
2018b), X% WD & F HKEET — & I
PRRERPOE I N TWwA, 1S019100 ) —
AICHEP L 725100 x X—AIZFT 52 L T,
S101ENC % GISIZ & D5 S EDWHEIC %2 5.
F 7z, S$101 TId SB7 (ZH L THiZz 21 o8

Fig. 2. Example of the nautical chart with the NOAA
custom chart
(a) The nautical chart around New York Bay
(A0 size).
(b) The page with note articles (A4 size)
2. NOAA /1 A % AR & 0 VR L 7= o f.
(a) =2—F—2rExH.LE L#H (A0 1
x).
(b) EERRFIFRREINIR=-T (AdH A1 X).

WEB DAY TF AWM ELTE
D, AAROFATEH B A L 72k b Feik 7
MBS HETH 5 H DA Fi> TV 5.

—hT, [HH] ZhAakofERiiiisns
fHH & LCTid, BEfED S57 ENC & S101 ENC &
WEHEARICHS%TH S (Figs. 3a, b). S100 Tl
ENC DA DBk 4 2 KB TE#D ¥ — 7 v P& LT
BY, ENC &4 HiliERZ MAEGDE TR
WA A2 E TEOEMEZTIET 52 L
TR B,
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(a)

(b)

Fig. 3. Example for display of ENC (around Tokyo

Bay).

(a) $57 ENC displayed on ECDIS.

(b) S-101 ENC on the window of ENC Viewer
software. However, it should be noted that
the S-101 ENC display catalog is incomplete.

4 3. ENC OFR0B] REET).
(a) S57ENC. ECDIS o [HiJfi |2 75,
(b) S101ENC. EFiEMFERY 7 b7 27 D
74 Y F7ICER. 72720, S101 FRA ¥
O7IIRERTH S L ITHEE.

5 S-100 ICEO#4KKBT — 2D

BUAE IHO OEEER4TIE, ENC 22 Tl <
REBMBICHIRE R B2 RERIZOVT,
S100 # X— A2 L 728 L WAk o fl @ iz m gy 72

Table 1. List of the S-100 based specifications.
#1. S100 ) — X —EkK.

Developer| No. Tittle FXES (RER)

S-100R— AW R HAENFEIE
fY AT LFS-1006t & B Rt

8-97 [Product specification guidebook
S-98 3—1_00 I_ntsroperability Specification for

_________ Systems o .
S—gg |Operational Procedures for the Organization and S-100ZRAERL U R —DHES - EED 1= DE
Management of the S-100 Geospatial Information Registry _ | FAFIE
$-100 |Universal Hydrographic Data Model Bk HBIKEE T —SHBET L
S-101 |Electronic Navigational Charts BFER

$-102 [Bathymetric Surface BEEKR
S-103 |Sub-surface Navigation EREME
5-104 [Water Level Information for Surface Navigation |35/ #ii

S-111 [Surface Currents B
S-121 |Maritime Limits and Boundaries |mxms

IHO | S-122|Marine Protected Areas |mrREx
5-123 |Radio Services |
S-124 | Navigational Warnings s
$-125 Navigational Services A —EX
S-126 |Physical Environment BRIRE
$-127 |Marine Traffic ZEEE
$-128 |Catalogues of Nautical Products KEEREHSDS
S-129 |Under Keel Clearance Management Information | #7KREE
S-1xx [Marine Services BEY—ER

S—1xx |Digital Mariner Routeing Guide FERIWIIN—TFATHAK

S-1xx |Harbour Infrastructure BRI
S-13x |Undersea Feature Names BIENR BT
S-201 [Aid to Navigation Information A RB A AR

VTSR T+— Uk
AEAE—TTF—T Ik

$-210 [Inter-VTS Exchange Format
S$-211 |Port Call Message Format

$-230 | Application Specific Messages BEERR A E—D

IALA | S-240|DGNSS Station Almanac DGNSSF5
S-245 |eLoran ASF Data eQ5ASF (11080~ RECABFRE) T—4
$-246 |eLoran Station Almanac eLoranf®

S-247 |Differential eLoran Reference Station Almanac | T4 7L v iLeASVRER
S-2xx |Port Collaborative Decision Making (PortCDM)  |PortCDM
10C | $-3xx

S-401 [Inland ENC HERAEFER
$-402 |Bathymetric Inland ENC HEAEFBE (BEEKR)

S-411 [Ice Information KR

$-412 |Met-ocean forecasts [=x-m%38
Others 1's 7421 [Route Plan Exchange (RT2) I Es

S-430

S—4xx |Weather and Wave Conditions SR HRER

S-4xx |Weather and Wave Observations AR BREA

NATO
Additional
Militar
Wi |z

S-501

RO SN TWwab (Table 1). ZoHiZig,
W - WAL (S104) REEWR GEE) (S111)
7k, BAEMPNIC Web 4 + E7 & CHRAEAT
bRTWaEMbEINL. T2, WkiEH (S
411) RR/E—iEZ 7 (S412) 7% £ IHO L4t
OFEBAA TR L 72 ) RS T 248 D A
T 5H X512, S100 YY) — A2 HEERED
FHEC X W HEFHT 57200 FIEIZOWTOH
B (S98) %, #Hi7z7 S100 X— A DALk % B %
TLBOFIMEE R L7z A KTy 2 (S97) &
Vo 7z, S100 W2 BEE Y B AL RE D RIS RGE S
TW3.

Ltk TID OEREATHIE S bk & 2 KRR
ARMEEND LR B E, S100 BEFITHIG L
72 ECDIS O i [fii b THEDHEMO EEFKRRH
HGRHE Vo 7z, ORI L L) ED L7720
DOk A AT EDREIC 2 5. BAKW 26 % 48
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Fig. 4. The image of the voyage with the S-100 based
products (IHO, 2020). Japanese language is
added.

4. $100 ) — A G EEH L TitifE 3 24 XA —2

B (IHO, 2020). HAGEZ L.

J5 &, MR PKERIC BV CREBIZ LT 5
WOFFEZ)TVE A L TENC RICHEEFERE
FRMOBE L LIz, AWK, IR
Wk 72 & O FEMIE % ECDIS 1T ENC & B Ay
JRESMRLLZDTHIENZETS5NS. THO
T, S100 BT X B % Bk 2 Ui 15 2 i o
Bex YT 54 A — Y% [S100 O H# R
(S100 World) | & LT/RLTw5% (Fig.4).

6 SHOREL

S101 1% 2018 4F 12 HICHHH & LT 1 as
HAT S N7z, ST CHEERLIE, SEKEBER 2
S101ENC FATIZ [T 72 VSR O Mg 2 47 - 72
v, ECDIS * — % — 7% S101ENC % | Jf uJ fiE 7
ECDIS D% % 475720 3 % 72012 2 B 58 -
REBHE V) BERTH 5.

[HO DM ET 5 A% Y 2— ) (Fig.5) T,
2022 SERITEE L& HUATT 5 M CHEBITEHLIZ
AW REZ S-101 48 2 W (Ed.2.0) ZFI4T9 5 F
ETH5DH., TOREMYIMSE LT, 2024 FFED
MDIZERHEZRBT A2 TPELE >TSS, D
M, % EKEBERI % ECDIS £ —% —, ENC A5
F Lo 2 BARERE R S-TOTENC 1 B 45 12 i
ZIMEM R AEDTITC I E L LTV A,

HERHRRICBW T ZDATF V2 —Vilhb
&, S101ENC ATl 2 7z #efi 2 D T\ % &
ZAHTHAH. BlZIE, S101ENC o FIATEMm 12>

2018 2020 2022 2024
Q,b,\g 2019 20239‘.»'\ Q/g?v%oza
BF HISRG
- RRiHREE « {FRFIRER - {FSdpAls |- IRHESE
+ ECDISHRH - ERiEEER |- AUERIA
+ IRH{EHIESE
+ WRHTIREIE etc,

Fig. 5. The work schedule and expected work contents
until the start of using S-101 ENC.
5. S101 B EMMHBGE TOEEAT V2 —
VB L OREE S NAIEENE.

W, O - MR O ENC 2 D X9 ZEF -
HEECTHATT 5 DM onT, FHFHD=— R
ENCEIC LB (R EMk A BT EE £
AME AT LRI N IE LR S v F 7
S101ENC o FATShtG S 7zt b, U DM
SS57ENC & 47 L CHIATE & Ol 2179
ZENHRATNG., FD70, WO ENC &%)
RIGIAVER - FITT 5 720 OFHIC O W THRE %
fio7z BT, FATHRERICIICE D £ 5 Bz 479
CEDVRLETHA.

2D X HIZ, SI01IENC OEFHBIE T Tl2ik
RELRBEPINLOLFEZTBY, —D—D22
TLTWL ZEDPRDLNTWES. 2D X9 %fiE
PeF REBED—212, S101 %It ECDIS @ B
BHZETFHNE. S101 2HDET 5 S100 Y —
Z OB XA D SS7TENC i ECDIS T AH T
X\, 00, FEETORMEIZIE ST01ENC
\Zxtis 9 % ECDIS AR K TH Y, #%ED
ECDIS A — % —IZBWTHEIH#ED SN TW 5.

CCTHEEZZ, SI01ENC O FEFH BtE
WZOWTEZTH-SL. SI101ENC OZEF B
IR ORI AT S101ENC 2 FIH L CHtAT$
L)%Y, SSTENCIZfEbN L b D7
BAH. BB L7zEH1S, [HK] oo T
g U 72354121 SH7ENC & S101ENC & i3 [
STHhDHTO, MilEZIZE Y SI01ENC 2 #iR$
DEMPETR e EZ ONL. REFHCHEIN
TG 7 S O ML AT 20 1 R Al o> S-100
) — ZBGDH DB ZAVIRAFIHTE S &
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I o 721, #DHT S101ENC #FIH$ % A
Vo "PELLZDTIERWES ) D

[HO IZBWTH, 20194 10 HICHfE S L7256
3 HFFE4 (3rd Council Meeting) 123\ T 2020
ED D D 10 -1 % [ FE22 D 10 4F (Implementation
Decade) | £ L, SI01 BXU'S100 > ) — A D
I BLEELRDDIZOWTEEMITEMm T L
THERZRET LI L E2FLIML7 [S100 EHD
10 » 1 — F = v 7 (Roadmap for the S-100
Implementation Decade (2020 —2030) ] & 9 XX
# A4 I X N 72 (International Hydrographic
Organization, 2019b). ALHIZH VT, S101 %
FIH B IG % @ SS7ENC & S-101ENC & 2836455
% e % & BEIC AU @ ENC 2 FIH W fg 2 [l
(dualfuel) @ ECDIS] &\ 9 74 74 7 4%
SN, HRRRIEEHRICBVYTTOFEIIM
J7oRERG I TS, F 72, SHTBEIED
KD W T H ST0IENC ~OBAT T/ L
L FHii L ECRIZEDHELTED,
W5 O 1 SETENC & F) H W g 2 IRFE A% < Z
ENHEIN TV,

ARLEFHHEXICBWTSI100 ¥ — ¥ 2324
O— R~y 7OREL LTREIN, 2020412
BT D 2 MRANERSINLTETDH 5.

7 YIS

PR L L HIZ, WO b MBI, 5 E
TN ZL T2 BN EHELL TE TV A,
LU, TORETD 5 EETHRN R AiED 72
HOHHE ) FFIL, RLTEDLLZVDHOT
L. WEHHREETIX, Zhrb bz saiiz
B AN 73 5 213 U &3 2 i o5
S AGRRE

& OB
ARz HES HI2H72Y, TR
ik (HITCAERE) B X O HAIHIHEERR (4F0 2
) OBRICIIEFENZ I L LT MRS
WICBT 5 THMAOCHExHET LA £
72, ARk EE5 LT, Ead R UwRESED

FAWIZAERTHEY e a Xy w2 E T L
72, TR LTE#HoBEEARLET
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LR, T #EXIE ECDIS ###E B LI wIkA
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