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Introduction
The International Hydrographic Organization (IHO) has 
developed a series of standards, one of which is ‘Standards for 
Hydrographic Surveys’ (S-44). The primary concern of the IHO 
and its member hydrographic offices is safety of navigation.

Formal discussions on establishing standards for hydrographic 
surveys began at the VIIth International Hydrographic Conference 
(IHC) in 1957. Circular Letters to Member States in 1959 and 1962 
reported on the views of Member States and the VIIIth IHC in 
1962 established a Working Group (WG), comprising two members 
from the USA, one from Brazil and one from Finland. The WG 
communicated by mail and held two meetings in conjunction with 
the IXth International Hydrographic Conference in 1967 and 
prepared the text for Special Publication No S-44.

1st Edition
The 1st Edition of S-44 entitled ‘Accuracy Standards 
Recommended for Hydrographic Surveys’ was published in 
January 1968.  The Foreword to the 1st Edition states that ‘...
hydrographic surveys were classed as those conducted for the 
purpose of compiling nautical charts generally used by ships’ and 
‘the study confined itself to determining the density and precision 
of measurements necessary to portray the sea bottom and other 
features sufficiently accurately for navigational purposes.’ The 
book comprised two parts:

A.  General Standards covering: Scale of Survey, Interval of 
sounding lines, Interval of plotted soundings, Sampling of 
bottom characteristics, Spacing of position fixes and Current 
observations; and

B.  Specific Standards covering: Horizontal control, Vertical control 
and Current measurements.

The maximum acceptable error in a depth measurement depended 
on depth:

• 0.3 m    for depths between 0 m and 20 m. 

• 1.0 m    for depths between 20 m and 100 m.

• 1 per cent of the depth  for depths greater than 100 m.

The text was only printed on the left half of each page ‘...
to facilitate the insertion of modifications or amplifications of 
a national nature...’ as it was accepted that ‘... these minimum 
standards may not suit the purposes of nations who could require 
more stringent specifications in some instances.’ English and 
French texts appeared on alternate pages.

2nd Edition
A WG representing 11 Member States drafted the 2nd edition in 
1982 now entitled ‘IHO Standards for Hydrographic Surveys and 
Classification Criteria for Deep Sea Soundings’. The objectives 
of the book remained unchanged. The principal changes to the 
structure of the book that we see are the merging of Parts A and 
B into ‘Book 1’ with four sections:

• Scale of survey and Density of soundings;

• Positions;

• Depths; and

•  Various measurements – nature of the bottom, tidal observations, 
currents and tidal streams.

Also included was a ‘Book 2’ on ‘Classification Criteria for 
Deep Sea Soundings’ which had been approved by the XIth 
International Hydrographic Conference. The blank half page for 
national comments disappeared and the English and French texts 
were now printed side by side on the same page. Much of the 
content of Book 1 remained the same, with a few noticeable 
additions:

•  The paragraph on line spacing allowed for an increase in spacing 
when multi-beam echo sounders or means of searching for 
anomalies between lines were in use.

•  The limit for requir ing the least depth over a wreck or 
obstruction to be cleared by divers, wire sweeping or the use of 
high definition sonar was increased from 30 m to 40 m.

•  A new paragraph covering ‘Recommended Tracks’ requiring 
their sounding in both directions and recommending a sonar 
search of the track and both sides of the track.
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•  A new paragraph covering ‘Non-standard data’ which referred to 
emerging technology. Whilst admitting that data from such systems 
might be an improvement on existing information, it stated that 
the data was only acceptable if clearly designated as non-standard.

The increasing draft of ships and consequent need to improve 
the accuracy of depths between 20 m and 30 m was recognised in 
a change to the maximum error allowed:

1.  0.3 m    for depths between 0 m and 30 m

2.  1.0 m    for depths between 30 m and 100 m

3.  1 per cent of the depth  for depths greater than 100 m.

Section b on ‘Positions – Horizontal Control’ talks of the use 
of satellite positioning and the need to provide ties to the local 
horizontal datum. This of course was referring to TRANSIT, the 
forerunner of GPS. In Book 2 on the Classification Criteria for 
Deep Sea Soundings, there is the first mention of GPS, listing it 
as one of the navigation systems that might meet the required 
positional accuracy for deep-sea soundings!

3rd Edition
The 3rd Edition was published in November 1987. The objectives 
remained the same; Books 1 and 2 now became Chapters 1 and 2,  
and a third chapter was added entitled ‘The procedures for the 
elimination of doubtful data.’ The title of S-44 was amended to 
include reference to the new Chapter 3.

The paragraph on recommended tracks was extended to 
include reference to the use of a multi-beam, or side-scan or high 
definition sector-scanning sonar to ensure the complete coverage 
of the track and its adjacent area. The increasing draft of vessels 
and drilling rigs was recognised in a further tightening of the 
maximum errors allowed in depth measurement. Now there were 
only two bands:

• 0.3 m    for depths from 0 m to 30 m; and

• 1 per cent of the depth  for depths greater than 30 m.

In the 3rd Edition, we also encounter the first references to a 
statistical assessment of the errors. For instance, in relation to depth 
it says that the total error in measuring the depth should, with a 
probability of 90 per cent, not exceed the quoted figures. With 
respect to the positioning of soundings, dangers etc. there should be 
a 95 per cent probability that the true position lies within a circle 
of radius 1.5 mm, at the scale of the survey, about the determined 
position.

4th Edition (current)
The publication of the 4th Edition in April 1998 brought with it 
a major change to both the objectives and structure of S-44. The 
title which had grown with the additions of books and chapters 
in the 2nd and 3rd editions now became simply ‘Standards 
for Hydrographic Surveys’. The principal aim is stated as ‘to 
specify minimum standards for hydrographic surveys in order 
that hydrographic data collected according to these standards is 
sufficiently accurate and that the spatial uncertainty of data is 
adequately quantified to be safely used by mariners (commercial, 
military or recreational) as primary users of this information.’ It 
is also noted, however, that the users of hydrographic data make 
up a much more diverse group than previously recognised, that 
hydrographic data is important for coastal zone management, 
environmental monitoring, jurisdictional issues etc.

Importantly it is also noted that the introduction of a new 
standard does not invalidate data collected under a previous 
standard, but rather sets the standard for future work. The English 
and French texts now appear as separate volumes and a Spanish 
text has also been produced.

The 4th Edition begins by classifying surveys into four types:

Special – critical areas with minimum under keel clearance;

Order 1 – harbours, harbour approaches, recommended tracks etc;

Order 2 –  coastal areas with depths to 200 m not covered by 
Special and Order 1; and

Order 3 –  all areas not covered by Special, Order 1 or 2 and water 
greater than 200 m in depth.

It then sets out the accuracy requirements, bottom search criteria, 
system detection capability and maximum line spacing for each 
classification of survey. Subsequent chapters expand on the above 
matters with respect to positioning, depths and other measurements. 
A formula is given for the calculation of the maximum error 
(95 per cent probability) in depth measurement and whilst this 
further tightens the accuracy required in critical areas, it reduces the 
accuracy required in those areas where safety of navigation is less 
critical. Additional chapters cover two new topics:

•  Data Attribution –  covering both the survey in general and 
individual data points and;

• Guidelines for Quality Control.

5th Edition
In 2005, following a proposal from Australia, the IHO re-
established the WG on S-44 and tasked it to review the 
4th Edition and prepare a draft text for the 5th Edition.  
22 members representing 15 Member States and the IHB joined 
the WG. In their deliberations they have been asked to consider, 
as a minimum, the following subjects which have been loosely 
grouped under six headings:

•  General: Structure, accuracy, variability and resurvey policy

•  Technology: Relevant to existing, emergent and future 
technology, a standard independent of technique

•  Output:  What products should the data support

•  Detection: 100 per cent coverage, detection and classification, 
examination thresholds, footprint size and density of data

•  Data handling: Data storage, processing and archiving, high 
volume data
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•  Metadata: Need for harmonisation with Zones of Confidence 
(ZOC), classification criteria for deep-sea soundings, confidence 
levels, error limits

The WG has decided to commence its work by holding 
informal discussions whenever two or more members are 
attending meetings, seminars, workshops etc. They are also 
consulting widely with contacts in academia and industry to 
ascertain their views. This is an endorsement of the comments 
first made in the preface to the 4th Edition that the users of 
hydrographic data make up a more diverse group than previously 
recognised. An online discussion forum has been set up in order 
to facilitate the exchange of views. The WG would welcome input 

from interested individuals and organisations: www.iho.shom.fr 
> committees > S-44. It is hoped that this process will enable 
substantive progress to be made when the WG meet which will 
most likely take place in May 2006.

IMO recognition
Increased importance was given to S-44 when in 1989 the 
International Maritime Organization (IMO) adopted a resolution 
adding a footnote to its resolution on Ships’ Routeing Measures, 
which states that ‘the minimum standards to which hydrographic 
surveys are to be conducted, to verify the charted depths in the traffic 
lanes...are those defined in Special Publication No 44 of the IHO’.

The importance of hydrographic surveys cannot be underestimated.


