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The Present Situation and The Subject of Narrow Multibeam

Surveying

Ikuo TABUCHI

Synopsis

In recent years, Hydrographic surveying is undergoing fundamental change in measurement technology.
Especially, Narrow multibeam surveying system is developping rapidly. So, IHO(International Hydrographic
Organization) standards for hydrographic surveys:4™ Edition, 1998. Then the authorities concerned are required
for this new standard. In a field of Port and Airport construction, Narrow multibeam surveying systems are
active part for manegement in construction in the second phase project for the Kansai International Airport and
the government body and port management bodies are beginning to use this systems positively in Japan. So, I
have made literature investigating, hearing for persons concerned and field working for underwater mesurement.

The following results were obtained by this study.

1. THO standards for hydrographic survey :4" Edition,1988,then Harbours ,berthing areas ,and associated
critical channels with minimum underkeel clearances have to be explicitly designated by the agency
responsible for survey quality. It must be ensured that cubic features greater then Im can be discerned by the
sounding equipment. So, the need of Narrow multibeam  surveying systems are increased.

2. In the second phase project for Kansai International Airport, the Narrow multibeam surveying
systems are adopted (In the first phase,this systems are not used) after accuracy confirmation
investigation were executed, especially ,the edge side accuracy confirmation investigation are
examined closely. So, accuracy of beam edge side were made clear. And this systems are used on
the basis of this investigation.

3. At Present, Narrow multibcam Sonars which are made practical for survey seabed,and judged we
can use port and harbor surveying in Japan by trader hearing ,are made by 3makers,6kinds.

4. By trader hearing, The definition and test method of sounding accuracy are different by makers. A
conscientious maker open good accuracy result as official result when there are two result by depth.
The greatest subject of this system is collecting survey accuracy results rapidty.

5. The most suitable ship speed for underwater mesurement at a depth of 15m is 6kt or less almost all.

K ey Words: Narrow multubeam Sounder, Nautical chart survey, Sounding accuracy, SEABAT

*Head of Measurement Technology Division , Construction and Control systems Department

3-1-1 Nagase, Yokosuka,239-0826 Japan
Phone:+81-468-445063 Fax:+81-468 — 440575 e-mail:tabuchi@pari.go.jp
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F-1

Summary of Minimum Standards for Hydrographic Surveys

ORDER Special 1 2 3
Examples of Harbours, berthing Harbours, harbour Areas not Offshore areas not
Typical Areas areas, and approach channsls, described in described in Special

associated c¢ritical
channels with
minimum underkeel

recommended tracks
and some coaslal
areas with deplhs up

Special Order
and Order 1, or
areas up 10 200

Crder, and Orders 1
and 2

clearances to 100 m m water depth

Horizontal 2m 5 m + 5% of depth 20m+ 5% ol 150 m + 5% of deplh
Accuracy (95% depth
Confidence Level) .
Depih Accuracy for | a=0.25m a=05m a=17.0m Same as Order 2
Reduced Depths b =0.0075 b=0.013 b =0.023
{95% Confidence
Level)

)]
100% Bottom Compulsory @ Required in selected | May be required | Not applicable

Search

areas

in selecled areas

System Detection
Capability

Cubic features > 1 m

Cubic features > 2 m
in depths up {o 40 m;
10% of deplh beyond
40 m @

Same as Order 1

Not applicable

Maximum Line
Spacing “

Not applicable, as
100% search
compulscry

3 % average depth or
25 m, whichever is
greater

3-4 x average
depth or 200 m,
whichever is
greater

4 x average depth

M

Table 1 have to be-introduced into the formuta

with

4 [a2+ {b*d) 2]

a constapt depth error, i.e. the sum of all constant errors
b*d depth dependent error, i.e. the sum of all depth dependent errors
b factor of depth dependent error

To calculate the error limits for depth accuracy the corresponding values of a and b listed in

d depth

@ For safely of navigation purposes, the use of an accurately specified mechanical sweep to guaraniee
a minimum safe clearance depth throughout an area may be considered sufficient for Special Order
and Order 1 surveys.

) The value of 40 m has been chosen considering the maximum expected draught of vessels.

“ The line spacing can be expanded if procedures for ensuring an adequate sounding density are used
(see 3.4.2)
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