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Note

Development of IHO S-100

The  N e w  I H O  Ge o spa t ia l St a n d a rd  f o r H yd ro gra p h ic  Da ta

B y  L e e  A l e x a n d e r ,  C C O M - JH C ,  U n i v e r s i t y  o f  N e w  H a m p s h i r e ,  D u r h a m ,  N e w  H a m p s h i r e  

U S A ;  M i c h a e l  B r o w n ,  O f f i c e  o f  C o a s t  S u r v e y  -  N O A A ,  N a t i o n a l  O c e a n  S e r v i c e ,  S i l v e r  

S p r i n g ,  M a r y l a n d  U S A ;  B a r r i e  G r e e n s l a d e ,  U n i t e d  K i n g d o m  H y d r o g r a p h i c  O f f i c e ,  T a u n to n ,  

U K  a n d  A n th o n y  P h a r a o h ,  I n t e r n a t i o n a l  H y d r o g r a p h i c  B u r e a u ,  M o n a c o

The  Inte rnatio na l Hydro gra phic  Organiza 

tio n (IHO) is an inte rgo ve rnm e nta l c o n

s ulta tive  and te c hnic a l o rga niza tio n e s 

ta b lis he d  in 1 9 2 1  to  s up p o rt the  s a fe ty 

o f navigatio n, and to  c o ntrib ute  to  the  

pro te c tio n o f the  m a rine  e nviro nm e nt. 

IHO Spe c ia l Pub lic a tio n 5 7  (IHO S-5 7 ) 

is  the  IHO Tra ns fe r Sta ndard  fo r Digital 

Hydro graphic  Data. It is  the  s ta ndard  in

te nde d  to  be  us e d  fo r the  e xc ha nge  o f 

digita l hyd ro gra phic  data be twe e n hydro - 

gra phic  o ffic e s , and fo r the  d is trib utio n 

o f hydro gra phic  data  to  m a nufa c ture rs , 

m arine rs  and o the r data  us e rs  (e .g ., e n 

viro nm e nta l m a na ge m e nt o rga nis a tio ns ). 

It wa s  d e ve lo pe d  s o  tha t the  tra ns fe r o f 

all fo rm s  o f hydro gra phic  data  wo uld  

ta ke  plac e  in a c o ns is te nt and unifo rm  

m anne r. To  date , S-5 7  Editio n 3 .0 / 3 .1  

has  be e n us e d  a lm o s t e xc lus ive ly fo r 

e nc o d ing  Ele c tro nic  Navigatio na l Cha rts  

(ENCs ) fo r us e  in Ele c tro nic  Cha rt Dis 

play and Info rm atio n S ys te m s  (ECDIS). 

Ho we ve r, the re  are  c ha nging re quire 

m e nts , c us to m e rs  and te c hno lo gy fo r hy

d ro gra phic  data  and a s  S-5 7  is  inte nd e d  

to  s up p o rt all typ e s  o f hydro graphic  data , 

no t s o le ly ENCs , it ne e ds  to  be  e xpa nd 

e d in o rd e r to  a c c o m m o d a te  the s e  ne w 

re q uire m e nts .

This  info rm atio n pape r e xp la ins  wha t is 

planne d in re gard to  the  ne xt e d itio n o f 

the  s tandard . In partic ular, it pro vide s

a b rie f d e s c rip tio n o f ho w the  s tandard  

will be  a ligne d  with ge o s p a tia l s ta nd a rds  

unde r d e ve lo pm e nt by the  Inte rnatio na l 

Orga nis a tio n fo r Sta nd a rd is a tio n (ISO) 

and the  b e ne fits  to  be  ga ine d  fo r IHO 

and its  s ta ke ho ld e rs .

H i s t o r y  o f  S -5 7

IHO S-5 7  wa s  fo rm a lly a do pte d  a s  an 

o ffic ia l IHO s tandard  a t the  XlVth Inte r

na tio na l Hydro gra phic  Co nfe re nc e  in 

May 1 9 9 2 . It inc lud e s :

- A ge ne ra l intro duc tio n with lis t o f re fe r

e nc e s  and de finitio ns

- A the o re tic a l data  m o de l o n whic h the  

s tandard  is  b as e d

- The  data  s truc ture  and fo rm a t tha t are  

us e d  to  im ple m e nt the  data  m o de l

- Ge ne ral rule s  fo r e nc o d ing  data  into  

the  ISO 8 2 1 1  e nc a ps ula tio n

In add itio n to  the  m ain do c um e nt, the re  

are  two  a pp e nd ic e s :

Ap p e n d ix A is  the  Ob je c t Ca ta lo gue . It 

pro vide s  the  o ffic ia l, IHO-appro ve d  data 

s c he m a  tha t c an be  use d  within an 

e xc hange  s e t to  d e s c rib e  re al-wo rld e n

titie s .

Ap p e n d ix B c o nta ins  the  IHO-appro ve d 

Pro duc t Sp e c ific a tio ns . The s e  c o nta in



add itio na l s e ts  o f rule s  fo r spe c ific  a p p lic a tio ns . Cur

re ntly, the  o nly pro duc t s pe c ific atio n in S-5 7  tha t is  

in wide  us e  is fo r an Ele c tro nic  Navigatio na l Cha rt 

(ENC). A pro duc t s pe c ific atio n fo r an IHO Ob je c t Ca ta 

lo g Data Dic tio na ry wa s  a ls o  inc lude d  but fo r all prac 

tic a l p urpo s e s  has  ne ve r be e n im ple m e nte d .

Editio n 3 .0  wa s  re le as e d  in No ve m b e r 1 9 9 6 . Editio n

3 .1  c o nta ining m ino r re vis io ns / a d d itio na l a ttrib ute  

va lue s  wa s  is s ue d  in No ve m b e r 2 0 0 0 . Curre ntly, S- 

5 7  3 .1  is  “ fro ze n". It will re m ain valid  - in pe rp e tuity

- until no  lo nge r re quire d.

C u r r e n t  L i m i t a t i o n s  o f  S -5 7  E d i t i o n  3 . 1

Altho ugh S-5 7  Editio n 3 .1  has  m any go o d  a s p e c ts , it 

d o e s  have  c e rta in lim ita tio ns :

- It wa s  prim arily de ve lo pe d  to  m e e t the  ENC re quire 

m e nt c a lle d  fo r in an IMO-c o m plia nt ECDIS.

- It has  an infle xib le  m a inte na nc e  re gim e . Fre e zing 

s ta nd a rd s  fo r le ngthy pe rio ds  is  c o unte r-p ro d uc t

ive .

- As  pre s e ntly s truc ture d , it c a nno t s up p o rt future  

re q uire m e nts  (e .g ., gridde d  b a thym e try o r tim e - 

va rying  info rm atio n).

- Em b e dding the  data m o de l within the  e nc a p s ula 

tio n (i.e ., file  fo rm a t) re s tric ts  the  fle xib ility and c a p 

ab ility o f us ing a wid e r range  o f tra ns fe r m e c ha 

nis m s .

- It is  re garde d  by s o m e  a s  a lim ite d  s ta ndard  fo 

c us e d  e xc lus ive ly fo r the  pro duc tio n and e xc hange  

o f ENC data.

In o rd e r to  a d d re s s  the s e  and o the r lim ita tio ns , the  

IHO Co m m itte e  o n Hydro graphic  Re q uire m e nts  fo r 

Info rm atio n S ys te m s  (CHRIS) a utho ris e d  wo rk to  be 

gin o n a m a jo r re vis io n o f Editio n 3 .1 . This  re vis io n 

will re s ult in a ne w standard  tha t inc lud e s  bo th add 

itio nal c o nte nt and a ne w data  e xc hange  fo rm a t. The  

p re s e nt inte ntio n is  to  pub lis h a ne w standard  in late  

2 0 0 7  and gain ratific a tio n by CHRIS  in 2 0 0 8 .

N e w  n a m e

During the  ye a rs  tha t S-5 7  has  be e n in us e , m any 

pe o ple  have  c o m e  to  re gard  the  IHO S-5 7  s tand ard  

and the  ENC Pro duc t Spe c ific a tio n as  the  s a m e  thing. 

In re ality, the  ENC Pro duc t Spe c ific a tio n is  a c tua lly 

b as e d  o n S-5 7 . This  re sulte d  in the  im pre s s io n by 

m a ny within the  ENC c o m m unity tha t the  wo rk o n a

ne w standard  to  s up p o rt o the r hydro graphic  pro duc ts  

wo uld  ra dic a lly c hange  the  ENC, thus  a ffe c ting ENC 

pro duc tio n and ECDIS  im ple m e nta tio n. This  is  no t the  

inte ntio n.

At the  1 7 th Me e ting o f CHRIS  (Se p te m b e r 2 0 0 5 ), it 

wa s  d e c id e d  tha t the  S-5 7  Editio n 4 .0  tha t was  c ur

re ntly unde r d e ve lo pm e nt wo uld  he nc e fo rth be  de s ig 

nate d a s  S-1 0 0  (IHO Ge o s pa tia l Sta nd ard  fo r Hydro - 

gra phic  Data ). Any pro duc t s p e c ific a tio ns  de ve lo pe d  

us ing  S-1 0 0  wo uld  fo llo w in an S -lO x s e rie s  a s  the y 

are  pro duc e d . Thus , at s o m e  future  date  whe n an 

ENC Pro duc t Spe c ific a tio n b as e d  on S-1 0 0  is  de ve l

o pe d , it will be  d e s ignate d  S-1 0 1 .

G o a l / O b j e c t i v e s

The  prim ary go a l fo r S-1 0 0  is  to  be  ab le  to  s up p o rt 

a gre a te r va rie ty o f hydro gra phic -re la te d  d igita l data 

s o urc e s , pro duc ts , and c us to m e rs  (s e e  Figure  1 ). 

This  inc lud e s  im a ge ry and gridde d  data , 3 -D and tim e - 

va rying  data  (x, y, z, and tim e ), and ne w ap p lic a tio ns  

tha t go  be yo nd  the  s c o p e  o f tra d itio na l hydro graphy 

(fo r e xa m p le , high-de ns ity ba thym e try, s e a flo o r c la s 

s ific a tio n, m arine  GIS , e tc .). It will a ls o  e na b le  the  

us e  o f We b -b as e d  s e rvic e s  fo r a c q uiring, p ro c e s s ing, 

a na lys ing, a c c e s s ing , and pre s e nting data.

Figure  1 : S-1 0 0  will s uppo rt a far gre a te r varie ty o f data  

s ourc e s , produc ts  and se rvic e s .

Othe r go a ls  inc lude :

- Se p a ra ting  the  data  c o nte nt fro m  the  c a rrie r (file  

fo rm a t). In th is  way, data  c an be  m anipula te d  and 

e nc o de d  witho ut b e ing pe rm a ne ntly tie d  to  a s ingle  

e xc hange  m e c hanis m .

- Ma nage ab le  fle xib ility tha t c an ac c o m m o da te  

c hange . Future  pro duc t s p e c ific a tio ns  will be  bas e d  

o n a c o re  data m o de l tha t m ay be  e xte nde d  to  

m e e t the  ne e ds  o f d iffe re nt hydro graphic  info rm a 

tio n c o m m unitie s . This  will a llo w the  c o re  s tand ard



to  e vo lve  (thro ugh e xte ns io n) witho ut the  ne e d fo r - Fram e wo rk and Re fe re nc e  Mo de l,

pro duc ing ne w ve rs io ns  o f e xis ting  pro duc t s p e c i- - Pro file s  and Func tio nal Sta nd a rd s ,

fic a tio ns . - Data Mo d e ls  and Ope rato rs ,

- An ISO-c o nfo rm ing re gis try o n the  IHO We b s ite  - Data Ad m inis tra tio n, 

c o nta ining fe a ture  data d ic tio narie s  (as  re gis te rs ) - Ge o gra phic  Info rm atio n Se rvic e s , 

and pro duc t fe a ture  c a ta lo gue s  tha t are  m o re  fle x

ib le  and c a pable  o f be ing e xpand e d . Curre ntly, the re  are  o ve r-4 0  s ta nd a rd s  in the  ISO

- Pro viding s e para te  re gis te rs  fo r o the r us e r c o m - 1 9 1 0 0  s e rie s . The s e  inc lude  bo th fo rm a lly ado pte d  

m unitie s . The s e  will inc lude  ne w fe a ture s  and a t- and dra ft Inte rnatio na l Sta nd a rds  fo r s pa tia l and te m - 

trib ute s  and add itio na l pro duc t s p e c ific a tio ns  tha t po ral s c he m a, m e ta data , im a ge ry and gridde d  data, 

m ay be  c re a te d  (fo r e xam ple , Nautic a l Pub lic a tio ns , ■ pro file s , po rtra ya l, e nc o d ing, and s o  fo rth.

Inland ENC Pro duc t Spe c ific a tio n, e tc ).

ISO Sta nda rds f o r Ge ographic Informa tion

The  Inte rnatio na l Organis a tio n fo r Sta ndard is a tio n 

(IS O) is  a no n-go ve rnm e ntal inte rnatio na l s ta nd ard s  

o rga nis a tio n c o m p ris ing a wo rld wide  fe de ratio n o f 

natio nal s ta nd ard s  b o die s  fro m  o ve r 1 3 0  c o untrie s . 

In re s p o ns e  to  a gro wing de m and fo r ge o gra phic  in

fo rm atio n s ta nd a rd s , ISO e s ta b lis he d  Te c hnic al Co m 

m itte e  2 1 1  (IS0 / TC2 1 1 ) in 1 9 9 4 . The  aim  o f ISO/  

TC2 1 1  is  to  e s ta b lis h a s truc ture d  s e t o f s ta nd ard s  

fo r info rm atio n c o nc e rning ge o gra phic  o b je c ts  o r phe 

no m e na. IHO, to ge the r with m any o the r ge o gra phic  

s ta nd a rds  de ve lo pm e nt o rganiza tio ns , is  a Cla s s  A 

Liaiso n Organizatio n to  IS0 / TC2 1 1 . Curre ntly, the re  

are  o ve r 2 2  Cla s s  A m e m b e rs , inc lud ing:

- Digital Ge o graphic  Info rm a tio n Wo rking Gro up (DG- 

IWG),

- Glo b al Spatia l Data Infra struc ture  (GSDI),

- Ope n Ge o s pa tia l Co ns o rtium  (OGC),

- Unite d Natio ns  Ge o gra phic  Info rm atio n Wo rking 

Gro up (UNGIWG).

ISO 1 9 1 0 0  Sta nda rds

The  s ta nd ard s  de ve lo pe d  by IS0 / TC2 1 1  are  c o n

ta ine d  in the  ISO 1 9 1 0 0  s e rie s  o f ge o gra phic  info r

m a tio n s ta nd a rd s . Fo r all fo rm s  o f ge o gra phic  data, 

the s e  s tandard s  s p e c ify the  m e tho d s , to o ls , and 

s e rvic e s  fo r:

- Data m anage m e nt (inc lud ing de finitio n and de 

s c riptio n),

- Ac q uiring, p ro c e s s ing, ana lys ing, a c c e s s ing , and 

pre s e nting data,

- Transfe rring data  in digita l e le c tro nic  fo rm  be twe e n 

d iffe re nt us e rs , s ys te m s  and lo c atio ns .

In the  m o s t ge ne ra l s e ns e , the s e  s ta ndard s  fall into  

o ne  o f the  fo llo wing c a te go rie s :

Alignm e nt  w ith ISO/ TC2 1 1

Give n the  pro m ine nc e  o f ISO s ta nd a rd s  and the ir 

wo rld wide  re c o gnitio n and  us e , it m a ke s  s e ns e  fo r 

IHO to  a d o p t the  IS 0 / TC2 1 1  s uite  o f s ta nd a rd s  fo r 

S-1 0 0 .

In 1 9 9 9 , IS0 / TC2 1 1  invite d  the  IHO and the  NATO 

Digital Ge o gra phic  Info rm atio n Wo rking Gro up  (DGI- 

WG) to  e nte r into  a c o o pe ra tive  a gre e m e nt fo r future  

s ta nd a rd s  de ve lo pm e nt. Ra the r than wo rk a t c ro s s 

purp o s e s , it wa s  c o ns ide re d  prude nt to  ha rm o nise  

the  data  c o nte nt c o nta ine d  in iHO S-5 7  (i.e ., the  

Ob je c t Ca ta lo gue ) with tha t o f NATO DIGEST (the  

DGIWG Fe ature  Data Dic tio na ry -  fo rm e rly c a lle d  

Fe ature  Attrib ute  Co d ing  Ca ta lo g  o r FACC). Furthe r, 

the  inte nt wa s  to  d e ve lo p  hydro gra phic  s ta nd ard s  

tha t we re  c o m pa tib le  with a bro ad  range  o f o the r ISO 

ge o s p a tia l s ta nd a rd s . This  wa s  agre e d  b y the  1 2 m 

CHRIS  m e e ting in Oc to b e r 2 0 0 0 . Curre ntly m e m b e rs  

o f bo th o rga niza tio ns  a tte nd  e ac h o the r’s  m e e tings  

and have  playe d im p o rta nt ro le s  in the  ha rm o nis a 

tio n p ro c e s s .

Ne w f ra m e w ork

Alignm e nt with the  ISO 1 9 1 0 0  s e rie s  o f ge o gra phic  

s ta nd a rds  will re quire  a d iffe re nt way o f o rga nis ing 

and de fining S-1 0 0 , c o m pare d  to  S-5 7 . Mo re  spe c ifi

c a lly, it will re quire  a ne w fra m e wo rk o r s truc ture , and 

a re vis e d  s e t o f te rm s  us e d to  d e s c rib e  the  c o m p o 

ne nts  o f S-1 0 0 .

S-1 0 0  will c o ns is t o f a wide r range  o f c o m po ne nts  

than S-5 7  fro m  whic h pro duc t s p e c ific a tio ns  will be  

built. The s e  s p e c ific a tio ns  will ne e d to  be  inc lus ive  

and c o m pre he ns ive  in o rd e r to  e nab le  a m o re  fle xib le  

m ainte nanc e  re gim e  fo r S-1 0 0 .



R e g i s t r y  C o m p o n e n t

Pe rha ps  the  m o s t s ignific a nt a s p e c t in te rm s  o f 

a lignm e nt with the  ISO TC/ 2 1 1  s ta nd a rd s  is  the  

e m p lo ym e nt o f a "re g is try” c o nta in ing  o ne  o r m o re  

"re g is te rs ” (s e e  Figure  2 ).

A "re g is try” is  the  e ntire  info rm a tio n s ys te m  (o r lo 

c a tio n) in whic h a c o lle c tio n o f re g is te rs  is  lo c a te d . 

In the  c a s e  o f S -1 0 0 , IHO will ho s t a re g is try tha t 

will pro vide  a fa c ility to  s to re  va rio us  re g is te rs  o f hy

d ro gra p hic -re la te d  info rm a tio n s uc h a s  fe a ture  data 

d ic tio na rie s , d ata  typ e s , and  m e ta d a ta .

Unlike  S-5 7 , the  fe a ture  d ic tio na rie s  will o n ly c o n 

s is t o f the  d e finitio ns  fo r fe a ture s , a ttrib ute s  and 

e num e ra tio ns . Bind ing b e twe e n th e s e  d e finitio ns , 

units  o f m e a s ure , fo rm a t and the  like , will be  in 

c lud e d  in a fe a ture  c a ta lo gue  whic h will be  s p e c ific  

to  e a c h p ro d uc t s p e c ific a tio n. Initia lly the re  will be  

re g is te rs  fo r Hyd ro gra p hic  Info rm a tio n (b a s e d  o n 

the  e xis ting  S-5 7  fe a ture  and a ttrib ute  c a ta lo gue s ), 

Dynam ic  Ic e  Co ve ra ge , Na utic a l Pub lic a tio ns  and In

land ENCs . Othe r typ e s  o f info rm a tio n tha t do  no t fit 

into  the s e  c a te go rie s  c an be  inc lud e d  in the  Ope n 

ECDIS  Fo rum  (OEF) re gis te r. Fo r e a c h re g is te r the re  

is  an o rga nis a tio n tha t will be  re s p o ns ib le  fo r its  

c o nte nt and m a na ge m e nt. A m a jo r b e ne fit o f the  

re g is try c o nc e p t is  its  fle xib ility. Multip le  ve rs io ns  

o f s im ila r e ntrie s  in a data  d ic tio n a ry c an be  m a in 

ta ine d  us ing  uniq ue  id e ntific a tio n and c la s s ific a tio n . 

Fo r ins ta nc e , an e ntry c an be  c la s s ifie d  a s  b e ing 

e ithe r:

- valid  (la te s t ve rs io n),

- s up e rs e d e d  (p re vio us  ve rs io n / s ),

- re tire d  (no  lo nge r re c o m m e nd e d  fo r us e ),

- non va lid  (p ro p o s e d  b ut no t a c c e p te d  o r no  lo nge r 

a c c e p ta b le ).

In th is  way pro duc t fe a ture  c a ta lo gue s  c an re fe re nc e  

an ite m tha t will re m ain valid  e ve n if a ne we r ve rs io n 

is  re gis te re d  a t a la te r d ate . Thus , if a ne w ite m  is  

re gis te re d , a ne w ve rs io n o f a c urre nt pro duc t s pe c i

fic a tio n is  no t re q uire d . Non valid  ite m s  will re m ain 

public  in o rd e r to  e ns ure  tha t a ny future  p ro p o s a ls  fo r 

s im ila r ite m s  have  no t be e n pre vio us ly re je c te d . An 

o pe ra tio na l re g is try is planne d fo r e a rly 2 0 0 7 .

F r a m e w o r k  C o m p o n e n t

The  fra m e wo rk c o m p o ne nt will be  s im ila r to  a "c o o k 

b o o k" o r "re c ip e  b o o k” d e m o ns tra ting  ho w diffe re nt 

p a rts  o f S-1 0 0  are  s e le c te d  and us e d  to ge the r in the  

d e ve lo p m e nt o f pro duc t s p e c ific a tio ns .

The  thre e  m o s t im p o rta nt p a rts  o f any pro d uc t s p e c i

fic a tio n are  the  c o nte nt m o de l, app lic a tio n s c he m a 

and e nc o d ing  m o de l. The  c o nte nt m o de l c o ns is ts  

o f fe a ture s , s pa tia l m e ta d a ta , q ua lity and s o  fo rth. 

The  a pp lic a tio n s c he m a  (s e e  Figure  3 ) s p e c ifie s  

the  rule s  fo r ho w the  va rio us  p ie c e s  o f the  c o nte nt 

m o de l are  a s s e m b le d  (tha t is ; a fe a ture  and its  s pa 

tia l c o m p o ne nt). The s e  rule s  c an the n be  a pplie d  to  

de ve lo p  a pro d uc t s p e c ific  a pp lic a tio n s c he m a  tha t 

in turn fo rm s  the  b a s is  o f the  pro d uc t s p e c ific a tio n. 

Individua l pro d uc t s p e c ific a tio ns  c o n s is t o f a fe a ture  

c a ta lo gue , an a pp lic a tio n s c he m a , an e nc o d ing  (fo r 

e xam ple , Ge o gra phic  Markup La nguage  -  GML), and 

s o  fo rth, (s e e  Figure  4 ).

G e o m e t r y  C o m p o n e n t

The  o ne  and two -d im e ns io na l g e o m e try o f S-5 7  is  up 

date d  in S-1 0 0  to  a c c o m m o d a te  the  us e  o f a wide r 

range  o f d a ta b a s e  and e nc o d ing a p p lic a tio ns . Fo r e x

a m ple , the  us e  o f a c o m p o s ite  c urve  to  am a lga m a te  

the  ind ividua l c urve  c o m p o ne nts  o f a fe a ture  will s im 

p lify o p e ra tio ns  o n suc h a fe a ture  in the  s o ftwa re  e n

viro nm e nt. A ne w thre e -d im e ns io na l m o de l has  a ls o  

b e e n adde d.

I m a g e r y  a n d  G r i d d e d  C o m p o n e n t

This  c o m p o ne nt d e fine s  s p e c ific  grid  o rga nis a tio ns  

to  be  us e d  fo r hyd ro gra p hic  d ata  and im a ge s  a s s o c i-

Fea tu re  R eg is te rs

Hyd ro  | le »  In a m P u b  I ln la n d  I 0 EF

Figure  2 . The  IHO Re gis try fo r S-1 0 0  will be  c ompris e d o f a 

c o lle c tio n o f re giste rs .



Application Schema
Comprised of:

Profiles of IS0 19100 Series...

Featires |  Spatial |Metadata [[Temporal |  Quality |  ETC...

>

Uses items in IHO Registry I

Figure  3. Applic atio n s che ma.

re s po nd  to  the  ha nd ling o f s o und ings  as  

p o int s e ts .

Im a ge s  are  a ls o  o f g re a t im po rta nc e  fo r 

hyd ro gra phic  data . This  inc lud e s  im age s  

fro m  s e n s o rs  s uc h a s  ae ria l pho to gra phy 

o r lidar, pho to gra p hs  tha t c an be  a s s o c i

a te d  with ve c to r b as e d  fe a ture  o rie nte d  

data  and s c a nne d  pape r c ha rt pro duc ts , 

c o m m o nly kno wn a s  “ Ra s te r Cha rts ." All 

o f the s e  a p p lic a tio ns  o f im a ge ry and grid- 

de d data  are  c o ve re d  by S-1 0 0 .

M e t a d a t a  C o m p o n e n t

Product Specification

Consists of:
I  Feature Ca ta logue 

Applica t ion Schema 

Bico d ing (e .g , GM _) 

e tc

Figure  4 : Individual produc t s pe c ific ations  will be  c ompris e d o f s e ve ral 

compone nts .

ate d  with hyd ro gra p hic  d a ta . Bo th s im p le  grid s  and 

c o m p le x m ulti-d im e ns io na l grid s  a re  d e fine d . 

Hydro gra phic  s o und ings  are  by the ir na ture  a s e t o f 

m e a s ure d  data  p o ints . The s e  data p o ints  c an be  

re pre s e nte d  in a grid  s truc ture  in s e ve ra l d iffe re nt 

wa ys , inc lud ing e le va tio n m o d e ls , us ing  a re gula r 

grid  s p a c ing , and irre gula r grid s  with va ria b le  s ize  

c e lls  o r p ic ture  e le m e nts  (p ixe ls ) tha t c lo s e ly c o r-

The  m e ta d a ta  c o m p o ne nt is  a c o m m unity 

pro file  tha t pro vide s  a s p e c ific a tio n fo r de 

s c rib ing, va lid a ting  and e xc ha nging  m e ta 

data  a b o ut ge o gra p hic  d a ta s e ts  c o m m o n 

ly pro duc e d  by hyd ro gra phic  o rga nis a tio ns . 

It is  b a s e d  o n ISO 1 9 1 1 5  and a ls o  ta ke s  

a c c o unt o f ISO 1 9 1 3 9  fo r the  XM L im ple 

m e nta tio n.

The  pro file  c o nta ins  two  pa rts :

Pa rt 1  s up p o rts  c a ta lo g ing  and d is c o v

e ry m e ta d a ta  and c o nta ins  the  m inim um  

s p e c ific a tio n fo r d e s c rip tive  e le m e nts  re 

quire d  fo r hyd ro gra phic  m e ta d a ta  c apture .

Pa rt 2  m ake s  pro vis io n fo r the  d o c um e nta tio n o f 

m o re  d e ta ile d  fe a ture  and a ttrib ute  le ve l m e ta data .

Ne w Te rm in o lo g y (IHO S-5 7  ->  IHO S -1 0 0 )

So m e  o f the  te rm s  and d e finitio ns  c urre ntly us e d  in 

S-5 7  Ed. 3 .1  will no  lo nge r be  us e d . The y will be  

re -de fine d o r will be  m o difie d  into  wha t s o m e  have

S-5 7  Ed. 3 .1  -> IHO S-1 0 0

[no ne ] * a re g is try fo r a s ta nd a rd  c o nta ins  a num b e r o f re gis te rs

o b je c t fe a ture

attrib ute fe a ture  a ttrib ute

attrib ute  va lue s e num e ra te d  va lue s

o b je c t c a ta lo gue a fe a ture  data  d ic tio na ry c o nta ins  fe a ture s  and a ttrib ute s  b ut witho ut any 

m a nd a to ry re la tio ns hip . Us ing  th is , a s p e c ific  fe a ture  c a ta lo gue  (m a nd a ting 

re la tio ns hip s  be twe e n fe a ture s  and a ttrib ute s ) c an be  s pe c ifie d  fo r a va rie ty o f 

re q uire m e nts  (e .g ., a pro d uc t s p e c ific a tio n).

*  The  c lo s e s t thing to a re gis try/re gis te rs  that c urre ntly e xists  are  the  arrange me nts  on the  Ope n ECDIS Fo rum (OFF). 

During the  pas t s ix ye ars , it has  s e rve d as  a us e ful me chanism/databas e  fo r re gis te ring additio nal o b je c ts/attribute s  that 

we re  no t c ontaine d in S - 5 7  Edition 3 .0/3 .1 .



d e s c rib e d  a s  the  ne w la ngua ge  o f “ IS O-e s e ” . While  

th is  tra ns itio n  m ay be  d iffic ult a t firs t, in the  lo nge r 

te rm  it will be  b e ne fic ia l s inc e  IHO S-1 0 0  will be  us 

ing the  s a m e  la ngua ge  a s  the  ISO TC/ 2 1 1  s e rie s  

o f s ta nd a rd s .

So m e  e xa m p le s  o f th is  c ha nge  in te rm ino lo g y are  

m e ntio ne d  in the  ta b le  o n the  la s t page .

B e n e f i t s

The re  will be  num e ro us  b e ne fits  ga ine d  fro m  a d o p t

ing S-1 0 0 :

- Us ing  ISO-d e ve lo pe d  c o m p o ne nts  and te rm ino lo g y 

will he lp  e ns ure  tha t S -1 0 0  and future  e xte ns io ns  

are  in the  m a ins tre a m  o f the  ge o s p a tia l info rm a 

tio n indus try. This  s ho uld  a ls o  he lp  to  fa c ilita te  

a g re a te r us e  and lo we r c o s t im p le m e nta tio n o f 

S -1 0 0  fo r hyd ro gra p hic  and o the r typ e s  o f g e o s p a 

tia l a p p lic a tio ns  (fo r e xa m p le , Ma rine  GIS ).

- Co nfo rm a nc e  with the  IS O/ TC2 1 1  s ta nd a rd s  

will m a xim ize  the  us e  o f c o m m e rc ia l-o ff-the -s he lf 

(COTS ) s o ftwa re  a p p lic a tio ns  and d e ve lo p m e nt.

- Ne w c o m p o ne nts  o f S -1 0 0  will no t be  d e ve lo p e d  

in is o la tio n fro m  the  re s t o f th e  g e o s p a tia l info r

m a tio n te c hno lo gy c o m m unity.

- Any ne w re q uire m e nts  c an be  inc o rp o ra te d  within 

the  e s ta b lis he d  fra m e wo rk o f IS O/ TC2 1 1  b a s e d  

s ta nd a rd s .

- Ra the r tha n b e ing  re gard e d  a s  s im p ly a s ta nd a rd  

fo r hydro graphy, S -1 0 0  will be  inte ro p e ra b le  with 

o the r IS O/ TC2 1 1  s ta nd a rd s  and p ro file s  s uc h as  

NATO DIGEST.

- The re  are  m any na tio na l s ta nd a rd s  b o d ie s  tha t 

will ta ke  full a d va nta ge  o f S -1 0 0  b e ing  a ligne d  

with IS O/ TC2 1 1  s ta nd a rd s .

- Mo re  tha n ju s t hyd ro gra phic  o ffic e s  and ECDIS  

e q uip m e nt will be  ab le  to  us e  S-1 0 0  b a s e d  hydro - 

graphic  data .

- It will fa c ilita te  the  a b ility o f hyd ro gra phic  o ffic e s  

to  us e  o the r s o urc e s  o f g e o s p a tia l d a ta , fo r e x

a m p le  c o m b ining  to p o gra p hy and  hyd ro gra p hy to  

c re a te  a c o a s ta l zo ne  m ap.

Ano the r im p ro ve m e nt will be  the  way in whic h ENC 

data  will be  e nc a p s ula te d . In s im p le  te rm s , e nc a p 

s ula tio n m e a ns  the  fo rm  o f d ata  s truc ture  us e d  fo r 

the  e xc ha nge  o f ENC d ata . The  c urre nt e d itio n o f 

S-5 7  us e s  an o ut-d a te d  ISO s ta nd a rd  re fe rre d  to  

a s  IS O/ IEC 8 2 1 1 , "S p e c ific a tio n  fo r a d ata  d e s c rip 

tive  file  fo r info rm a tio n in te rc ha nge .” Firs t pub lis he d  

in 1 9 8 5 , IS O/ IEC 8 2 1 1  wa s  d e ve lo p e d  whe n the

s ta te -o f-the -a rt wa s  the  3 .5 ” flo p p y d is k. IS O/ IEC 

8 2 1 1  is  no  lo nge r wid e ly us e d , and it wo uld  no t be  

p o s s ib le  to  e ffic ie ntly e nc a p s ula te  s o m e  o f the  ne w 

data  func tio na lity us ing  th is  le ga c y s ta nd a rd . The  

GIS  ind us try ha s  pro vide d  a s ta nd a rd s -b a s e d  fo rm a t 

tha t p ro vid e s  a go o d  re p la c e m e nt fo r IS O/ IEC 8 2 1 1 . 

The  Ge o gra p hy Ma rkup  La ngua ge  (GM L) ha s  b e e n 

d e ve lo p e d  b y the  Ope n Ge o s p a tia l Co ns o rtium , and 

the  c urre nt ve rs io n  is  p ro g re s s ing  to  b e c o m e  an ISO 

s ta nd a rd . Us ing  GML a s  o ne  m e tho d  o f e nc a p s ula t

ing S -1 0 0  data fits  in we ll with the  o ve ra ll s tra te g y 

o f us ing  e xis tin g  s ta nd a rd s  in o rd e r to  fa c ilita te  a c 

c e p ta nc e .

M i g r a t i n g  f r o m  S -5 7  E d i t i o n  3 . 1  t o  S -1 0 0

ENC d ata  c o n fo rm ing  to  S-5 7  Ed itio n 3 .1  will c o n 

tinu e  to  be  a re q uire m e nt fo r typ e -a p p ro ve d , IMO- 

c o m p lia nt ECDIS  fo r the  fo re s e e a b le  future  - e ve n 

a fte r S -1 0 0  ha s  b e e n re le a s e d . As  a c o ns e q ue nc e , 

hyd ro gra p hic  o ffic e s  will c o ntinue , a s  a t p re s e nt, to  

pro d uc e  Ed itio n 3 .1  ENC d a ta  to  s u p p o rt this .

I m p l i c a t i o n s  f o r  t h e  E N C  P r o d u c t  S p e c i f i 

c a t i o n

It g o e s  witho ut s a ying  tha t if any im pro ve d  ENC Pro d 

uc t S p e c ific a tio n (s uc h a s  S -1 0 1 ) is  to  b e  a do p te d  

in the  future , it m us t pro vide  m a rine rs  with us e ful 

ne w func tio na lity. This  c o uld  inc lud e  s uc h th in g s  as  

“ p lug and p la y” up d a ting  o f d a ta , s ym b o lo gy and 

s o ftwa re  e n ha nc e m e nts  a s  we ll a s  the  m o re  e ffi

c ie nt us e  o f a d d itio na l d ata  c re a te d  und e r S-1 0 0 . 

Als o , a ny d e ve lo p m e nt o f S -1 0 1  will be  und e rtake n 

o ve r s e ve ra l ye a rs , and will invo lve  the  a c tive  par

tic ip a tio n  o f all s ta ke ho ld e rs , inc lud ing  hyd ro gra p hic  

o ffic e s , ENC s o ftwa re  p ro d uc e rs , ECDIS  m a nufa c tur

e rs , m a rine rs , and o the r m a ritim e  us e rs . The  d e ve l

o p m e nt, im p le m e nta tio n and tra ns itio n  into  fo rc e  

m us t a ls o  fo llo w the  IHO CHRIS  go ve rna nc e  m o de l 

fo r IHO te c hnic a l s ta nd a rd s  a s  illus tra te d  in Figure  

5 .

The  IHO CHRIS  agre e d  a t its  m e e ting  in Se p te m b e r 

2 0 0 6  tha t an S-1 0 1  Info rm a tio n Pa pe r s ho uld  be  

p ub lis he d  late  in 2 0 0 7 / e a rly 2 0 0 8  whic h will e x

p lain in d e ta il the  p ro p o s e d  c o nte nt and s truc ture  

o f a ny future  ENC p ro d uc t s p e c ific a tio n.

As  a c o ns e q ue nc e  o f the  e xte ns ive  d e ve lo p m e nt 

p ro c e s s , any im pro ve d  ENC Pro d uc t S p e c ific a tio n



(S -1 0 1 ) c o uld  no t c o m e  into  fo rc e  b e fo re  a t le a s t 

2 0 1 2  and e ve n the n, the  s ta nd a rd  wo uld  s it a lo ng 

s id e  the  e xis ting  S-5 7  Ed itio n 3 .1  Pro d uc t S p e c ifi

c a tio n fo r s o m e  tim e . Furthe rm o re , it is  inte nde d  

tha t any ECDIS  whic h are  up gra de d  to  us e  S-1 0 1  

ENCs  will c o ntinue  to  be  a b le  to  us e  S-5 7  Ed itio n

3 .1  ENCs  as  we ll.

I n  S u m m a r y

The  prim ary go a l fo r S-1 0 0  is  to  s up p o rt a gre a te r 

varie ty o f hydro graphic -re la te d  digita l data  s o urc e s , 

pro duc ts , and c us to m e rs . This  inc lude s  m a trix and 

ra s te r data , 3 -D and tim e -va rying data (x, y, z, and 

tim e ), and ne w a p p lic a tio ns  tha t go  be yo nd the  s c o pe

o f tra d itio na l hydro graphy (fo r e xam ple , high-de ns ity 

bathym e try, s e a flo o r c la s s ific a tio n, m arine  GIS). It 

will a ls o  e nab le  the  us e  o f we b -b ase d  s e rvic e s  fo r 

ac q uiring, p ro c e s s ing, a na lys ing, a c c e s s ing, and pre s 

e nting data . S-1 0 0  is  no t an inc re m e ntal re vis io n o f 

Editio n 3 .1 . S-1 0 0  will be  a ne w sta ndard  tha t in

c lud e s  bo th additio na l c o nte nt and s up p o rt o f a ne w 

data e xc hange  fo rm a ts .

Due  to  the  wo rldwide  pro m ine nc e  o f ISO s ta ndard s , 

IHO S-1 0 0  will be  b as e d  o n the  ISO s uite  o f s tand 

ard s . Ho we ve r, a lignm e nt with the  ISO 1 9 1 0 0  s e rie s  

o f ge o gra phic  s ta nd a rd s  will re quire  a d iffe re nt s truc 

ture  fo r S-1 0 0  c o m pare d  to  S-5 7 . Mo re  s pe c ific ally, 

this  will invo lve  a ne w fram e wo rk, and ne w/ re vis e d  

te rm s  to  d e s c rib e  the  c o m po ne nts  o f S-1 0 0 .

The  p re s e nt inte ntio n is  to  re le a s e  S-1 0 0  in late  

2 0 0 7 . IHO S-5 7  Editio n 3 .1  will c o ntinue  to  be  use d 

fo r m any ye a rs  to  c o m e  - e ve n a fte r S-1 0 0  has  be e n 

re le a s e d . As  s uc h, Hydro gra phic  Offic e s  will c o ntinue  

to  pro duc e  S-5 7  ENC data to  m e e t IMO ECDIS  Pe r

fo rm a nc e  Stand ard  re q uire m e nts , and to  m ainta in 

wo rld -wide  ENC c o ve ra ge . Any future  ENC Pro duc t 

Spe c ific a tio n will ta ke  se ve ra l ye a rs  to  de ve lo p  a fte r 

public atio n o f the  S-1 0 0  b a s e  s tandard , and will in

vo lve  the  a c tive  pa rtic ipa tio n o f all IHO s ta ke ho ld e rs .
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