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Sy/StEm! more Used i the recent past for the
VIMELHC surveys ofi the seaboard, ofi the internal
andiof the ports, happened using empirical

Uments based on the positioning of boas, lines and

Inding leads, or through a topographical survey of the

Silgrout off waters fulfilled with the total station and
Bathymetric survey with echo-sounder placed on a craft
Boned from the earth through the total station.
More recently, thanks to the use of the technology GPS,
It'is possible to utilize for the planimteric and altimetrical
positioning of the surface the satellite system with
metodology Real Time Kinematic (RTK), with data
acquisition: with board instrumentation for navigation
and echo-sounder.

PROTINHISISUNIECT, DEfore facing inrdetail the matter, it is
UISEil|ftelguote some notions:
- andrechoe-sounder
EROIitifofthe treatment of the systems of positioning and
satelliter navigation, that are taking for granted, it is
eftlterdwell upon the echo-sounder as an instrument
Oifprimary impoertance within the hydrographical survey.
Jihe echo-sounder is an instrument that produces
periedically an underwater signal (ultrasound) and
measures the time between the transmission of the
signal and the reception of the echo reflected by the
seabed.

- As grovidgel oy |W Nk 6801 2 Eebruany 1960, the

SHIWEYsIIn the territorial waters are of competence of the
Hydiegraphicall Mercantile Marine Institute (11M). The
POIASIIVEYS, beingl understood that the IMMI has the
iecllty torcarny out where and when necessary, are
Stead of competence of the “Genio Civile Opere
Warnttime” and of the Port Authority.
Intorder to: satisfy a series of new needs, for some
decades other qualified Bodies have been interested in
hydrographical surveys. This creates a strong impulse
that, together with the availability of advanced
technologies, develops an increasing interest in the
bathymetry and hydrography on behalf of professional
men and enterprises.
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EUErm Aty meric survey makes use,
anially; of 2 technologies:

and echio-seunder

trand laser scanner (Lidar)

[Efihieinst one characterizes the application oriented
ieIWards engineering and building of marine works, the
second one'is developing above all for strategical studies
to contrast the coast erosion.

The aim of this paper is to stigmatize briefly the main
problems inherent to the bathymetric survey carried out
withi GPS and echo-sounder single beam.

V/5:=velocity of sound in water
= = necessary time for the sonorous impulse to achieve
the seabed and. to go back .




errand with serial ports for the registration of data.
ey, can also be classified in 2 categories:

JAgIE bearm. echo-sounders with single or double
rreguency;

si multibeam echo-sounders.

Development

gNltalianrofficiall cartography for the Mediterranean
the difference between the 2 reference levels is
SuNZ il zeroiand is equal to 0.12'm (20 = 0.12 m).

Hebathymetries carried out for technical goals,
ikerthe official cartographies, the surveys are returned
jtfilevellprojections and the reference for the depths is
stablished through institution of an altimetrical bench
mark derived from the Italian geometrical levelling net,
or established in relation to the local level of the sea
within: a fixed instant and monitored for all the period of
sunvey.

the courseicovered

ENECHOESoUNders multibeam proaducing, unlike the first
BIESIENVANIETY Of contemporaneous sound. impulses are
BIE to givera: model ofi sound waves that cover a large

priereach line or route of survey .

“third category we can mention the new.
hydregraphical systems based on measures of
Interierometry. A single wave sound emitted by the
transducer is reflected by the seabed and received by a
series of receptors placed in order so to return clouds of
geo-supplied points. In this way bathymetrical sections
can be acquired treating the data similarly to the
terrestrial laser scanners. The big quantity of information
and density of points consent to return in real time also
a side scanner sonar image of the seabed surveyed at

OleRto etunn the surveyed' bathymetrical data in the
pojcartography, It s necessary that the same data
expressed in the reference system.

gedlitalian hydrographical and nautical cartography: is

yepresented in the projection of “Mercatore” on
international ellipsoid.

Altitudes and depths are both expressed in metres but
have different references.

The altitude of emersed parts are referred to the middle
level of the sea, while the depths of the floors are
referred to the middle level of the ebb tides
coinciding with the so called L.R.S. (reference level of
sounading /eads).

Welrefithe water in about 24 hours.

ese vertical oscillations of the sea level form exactly
the zide, and are necessary accompanied by horizontal
movements of the water that must flow where the level
rises and must stream where the level subsides. To the
tide are therefore associated the so called riptides.




MEmBeEr that the ge0|d IS an equotentlal surface of
grievity/ield that better brings the middle level of the

ginealr. From a conceptual point of view, the geoid can

Nimagined as extension of the sea under the
continents, and the surface so defined is assumed as
yerererice. of altitude: the recourse to that particular
eguipotential surface cancels every kind of uncertainty in
regard to what has to be defined as “/eve/ sea”and
permits to define without ambiguity a concept of altitude
from a physical point of view called a/titude of geoid or
on the middle level of the sea.

LOrrem the 3,249 metres, as the result of that
Iation, the Military Geographlc Institute (IGM)
sfelred from1950i to 1970 through operations of

precision, the altitude along levelling lines identified

epchimarks distributed in all the peninsula with a
glokal development of about 14000 Km. Being
[mpossible to link with geometrical levelling to the
continental Italy the 2 big islands Sardinia and Sicily,
they relate their own altitude to the definitions of the
middle level of the sea of the marigraphs of Cagliari and
Catania. In particular, the sea-/eve/in Catania is the
result of the average of a year of registrations carried
out in 1965, while Cagliari refers to a series of
observations from 1st June 1955 to 31st August 1957.
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TARANTO

isivalidifor a whole territory involves the need to
lishirasstanting| altitude to use after as reference for
FiheNellowing surveys. This starting altitude is
Btermined through the evaluation of the middle level of

ersea inia fixed place with an instrument called

arigrapl able to register the oscillations in a very long
period of time. In Italy in 1954 during the 45° plenary.
meeting of the National Geodetic Commission it was
decided that the altitude of reference should be the
height of a particular point, located near the plate of the
marigraph of Genova on the middle level of the sea and
deduced for 10 years of measurements from 1937 to
1946.
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delines 1HOI S-44 with referring particularly to :
iclassification of Hydrographic Port Surveys
JAccuracy. of positioning data
Accuracy of depth data
Observation of the tide
Measurements of the speedy of sound in water
Characteristics of data
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POGRAPHICAL ORGANIZATION

lcertakent all necessarny inspections, the stable
PIESent: structures for the installation of the
iopographical references will be individualized: in
Uitable areas.

ose structures were individualized in a cement
handmade in the municipal graveyard, called “C1”, and
on a building of reinforced concrete, not anymore in
use and in the past used as concreting station, called
EC2"
Those references were materialized through nails steel
fixed in reinforced concrete and on them a GPS with
receivers will be established to link them with the
bench marks of the national geodetic net IGM 95: cs.
204701 — Tuturano1 port — e cs. 204901 — Villanova —

lglelioyigiagio) ;

-the acron m of Intemational Hydregraphic
o oJojo MPESEUI Y G4 NAtionNSs,

graphlcal services, to take care of the
tErdization of nautical documents and to promote the
iiational cooperation for the progress of subjects

ICEMIng hydre-oceanographic surveys.

e Hydrographic Institute of the Marina represents Italy
Within therinternational Hydrographic Organization and
participates in several international activities of
specialized education and survey campaign. It carries out
also the important task of coordination for the
standardization of hydrographic surveys ordered, in
national field, to some bodies as private enterprises and
professional men by harbour-offices.
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tudy/
e more sdecificelly e diEs s o péOject the

Ce mmg therbathymetric survey, we examine as case

dyAtfierene fulfilled'in the expanse of sea facing
BEialViorena’” in the harbour of Brindisi from 9th to
iapViarchr 2005 and from 12th to 30th May 2005.

partictlar; the following parts will be described:
Opographical organization
Project of bathymetric survey
Execution of measures
Data processing
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qCoEst, as represented in the following scheme:

From the bench mark C2 with GPS survey and the
method RTK (Real Time Kinematic) the survey of the
profile of the coast for the tract interested by the
bathymetric survey was subsequently carried out.

vd )r_: g EO”’VT%E;E&}EICEE;\?ESEVEUOHS and|Strategic:RolesforiSustaiiable Development j}yclﬁ}il ‘ .x SélR— fﬁdﬁw%ﬁ)ﬁftqﬂﬁn@d ﬁ}l’,&tﬁlﬁﬁ‘ﬁe W@Atafnﬁjﬁﬁeve\opmenf' .
2 CONDBITIONS
StallEdRorthesWaterront (ch03|t PIEISUIVEYACam PG INVASIGAITEN o friomid2/05/2005
wh|ch Was denved from the IGM/ 95 net with i 05/2005 Withr goed marine weather conditions.

=nternational ellipsoid MONTEMARIO WEppETtuNbation due to the passage of considerable
IENtation — having the followmg characteristics: elftransports. During those perturbations the data
i : INTERNATIONAL : Veyawasinterrupted and was started again when they
- ROME 1940 fnispizel;
> o S o Jherareas with shallow water were surveyed using a
e_nt'l gl Mer_ldlan i 157 EAZT = = pneumatic boat equipped with GPS and echo sounder
* Original Latitude : 0° instruments.
* False East Origin: 2.520.000 o = Calibration tests of the instrument were carried out
False North Origin : 0.000 many times in a day and in different places to take
Bench mark C 3 (Fincosit Waterfront) alfways in consideration the different physical conditi
! of water .

¥ C3 E= 27071416.084 N=4504276.564
=00,

B2SIIosItioning system;
levigation system;
Bcho sounder

Rubber Boat lenght m. 4.50 motor 15 HP

The transducer of the echo-sounder fixed at the centre
of the walling on the left side through special stirrup was
immersed 0.40 m. under the surface of water and was
places in an area not influenced by hydraulic
turbolences.




gracauiredidata were convalidated in advance
IRNENENEphCHEd SinalionsefthENathymELic
henrthey were obtained.
gacalibration of the echo-sounder was repeated many.
sHlifaday confirming always the relation between
sdigitalivalue on the instrument and the immersion of

/s carried out producing the corrections of the tide
resulting from the periodical observations effected on
the hydrometric staff fixed on the wharf. - — .
® The corrected data were saved in files “word” and in XLS
(EXCEL) for the formation of DTM and elaboration of
curves of the level.
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iplyAinrseguence the essential and recurrent aspects

fthehydrographical survey and, as a case study, wants
iorunderline the need to adopt as much as possible
Stveying methodologies and specific techniques share
By the European Countries for the exchange of data and
the sharing of hydro-topographical data within a total
informative system which is in service of knowledge,
development and progress of the people.




