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Hydrographic surveying



Fundamentals of Hydrographic Surveying

Hydrography is the branch of applied science which deals with the measunement and
description of the physical features of oceans, seas, coastal arcas, lakes and rivers, as well as
with the prediction of their change over time, for the primary purpose of safety of navigation
and in support of all other marine activities, including economic development, security and
defense, scentific research, and environmental protection.”  International Hydrographic

Organization — June 2009

L1 Introduction

Mere than half of the world's population bves within 100 km of its shores. The effects of
denser coastal populaton and accelerating climate change can be seen in degraded (and even
-L'dsappﬂ:m-l:-n -e:-:l'] COOEYSiemS, coastal ermsn, over-fshing, manine le]u:'rnn.. and Thigher
vulnembibity to manne disasters such as rsaname or volcanac acovarg.

Marnne environments (ooeans, lake, avers, swamps, wetlands] cover more than two-thinds of
the Eamh's surface, and are oot -I:IF-iJ:f accessible o direct observabons. In the past 20 pey years
pechnodogical advances have allowed us o discover and map mech more detailed  coasial and ocean
bathymetry and o delmeate shore boundanes , mostly throwgh acoustc remote sensmg.

Hydmpgraphy & that branch of physical coeanography that deals with measurement and
defininon of the configumton of the bottems and sdjscent land area of oceans, lakes, harbors, and
ather water badies on Famh. Hydrographic survening, i the stociest sense, is defined mierely as the
s.m‘c:.‘i.nguf a water aren; however, in modern wage it may include a wade '|.'Iri|:q.' oif nithier olectives
such @ measurements of txles, currents, gravity, and the determanation of physical ard chemacal
propertics of water.

The poncpal obgectve of most hydeographic surveys that are conducted by Large
government agencies bke the Mabonal Oceanic and Atmosphenc Admmistrabon (NOAA) 1= 0
produce nawical chares and mappeng. MORAA wses very lagge vessels w0 obian basic data for the
compilaticn of naetcal charts with emphasis on feanares that atfect safe naviganon. Oither objectves
of MOAA mchude scguening the mbormation necessary o produce related manne navigatioeel
products for coastal @one management, engincenng, and scieniific investymions. (dher govemment
agencics such s the US Army Corp of Engineers [USACE]), the Naval Occanographic (ffice
MANVCY, the U5 Crenlopucal Survey (U505), are  tasked with hydrographic surveys for 2 vanesy of
purpnses SBome state and local sgencies as well as the provate sscor also have bydreographic suecey
capahdlities

The U5 Amy Comps of Engeneees (U5ACE) 15 responsible to collect, process, and map
bydeegraphic survey data frr bederally autheorized ol and malitary navigmnon channels and shiore
protectssn peojects theoughowt the U ocluding Puerto Rico and the Viggin Islands. The main
pupose of collecting hydrographic survey data & o be used by engineers and scientists to monitor
channel shoaling condifions. Survey resulis an the fomm of 2 bathymemc  map becomes a decsion
making ool for channel mmnienance opemtions, channel despening contracts, planning studies,



ervirpnmiental monitorng, near shone enginccnng
desppns, locabson | and  sometmes removal of
nlsmicons  such as sunken vessels, sediment
trarsport modelng, and  beach nounshmenit
projects. (ither  objectnves wclude wvolame
compuiivens bor fair and egutable payment on
dredging comtracts. The owerarching reason o
perform hydeographic sarveys 15 o ensure safe
mavigandan condinens bor all commescial and pablc
wmsers within the lkmits of the fedeml wateraaes.
Hydrographec surveys ane very complex in berms of
(electromic) equipment infegranon, kegstecs on held
operabons and coses.

(In smaller scale local mannoe eovironments, the
survey opermabons can be far less complex. Surveys
cornducted i shallow waters, lakes and overs may mveke convenoional (manoal) surveving
procedures.

Blautical Charting: Perodic hydmpgraphic surveys must be perfommed oo determine  shappangg
channel condsons. Mimmum controlling depihs aleng with locabon of shoals and other cobcal
informmaiven reganding  safe nanganon geis  dooumenied. Reporis of Channel  Condsisons  are
accessible 0 watersmy users.

Port and Harbor 'I:I'p-eml:in-:rll'. Swrvey data are required foc cffective management of waber
respurces and harbor estuames. Opeaisens include manterance  dredgping, debns removal o dear
s sage of vessels, emvinonmeental restoration, manne strectural dessgn, and many avthiers.

Coastal Geomaorphology: Hydmgraphic surveys provide data for morphodvnamic classification of
cosstal areas from sea state (breaking wave begghis), batbpmerry, tde regpmes (F-factor computed
froen bde constmuenis).

Caeastal Engineering: {nastal mapping data s regused bor cnal workes projects swch as
revetments, petives, and beach nounshments.  Hydmographee survey data 15 wsed o undersiand
vampus processes that shape the coastines and human interaction wiih these processes.

Coastal Zone Management: Hydrographse surveys provide datma for coastal hazards and
vulnemability assessmeent of crastal landscapes 1o relation o clmate change, subssdence, glacial
rebound, and others. Bathymeine data provide anoillacy mformabon on ndicatoes that capiare the
binphysical condstsens and maorphodymamec classificaion.

Offshore Resource Mapping: (MEzshore enegey resources mclude wind, weave, and geologee maneral
(odl, matral gas ewc) deposits. Serveys and Greographic Informaton Systems are invaluahle poods i
idennty the explmtaton of these coerpy resources.



1.2 Disciplines Associated with Hydrographic Surveying

Hydragraphy relies on g vanety of scentibic and engeneenng disciplines. Fypare 1 dhustrates the core
disciplines like Crendesy, F]'h:l-l:l:lj-_l;l'ﬂl.'l'!d'l.'h’."l:l.". Cartogrraphy, Global Positorang System, (ceanography,
Tides, Physics and Mathematics. These are the vanous discplines that nfluence the scence and
products delivered by hydmographic survey.
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Figure 1. Disciplines that Influence the Science of Hydrography

Creodesy is an mtesdisciplinasy soence which uses space-bome and arbome remotely sensed, and
ground-hased mesasprements o study the s]upc gl sere ot thie Earth, the |'|I1r.||.'|3 and their satellies,
amd their changes; to precsely determine position and velooity of pomes or objects at the surface oc
orbiting the plenet, withen a realiwed terrestnal refesence system, and to apply these knowledge to a
vanety of soennfic and enmneenng spphications, using mathematics, physics, astronomy, and
COMpHIRET SCIEnCe.

Oceanograply = the scentific discipline concerned with all aspects of the world's oocans and seas,
including thewr physecal and chemscal propersies, their orgen and geologes fmmework, and the lite
forms that enhabet the manne environment. Trdinonally, oceanography has been dvaded meo fowr
separate but related bramches: physical occanography, chemical coeanography, manne geology, and
marine ecokgy. Physical oceanography deals wath the properties of sevaater [temperature, density,
pressure, and so onl, s movement [Le., waves, currenis, ides), and the inberactons beraeen the
nccan warers and land surface warers (nvers and streams).



L31 Marne YVessel

The suze and payload of the marne vessel depends on the extent of the survey project
requerements. Surveys can be classified by vessel sire -small scale (from wading o small boats),

medimam scale [using medmm size boats and acoustc methods), and regional scale surveys using
decp sea research vessels with state-of-the art mulb-dscplinary data collectson systems. Fssenal
equipment list fr each survey is as follows;

A) Semall Swrveys:
1. Npssel: Oars, Life jackeis, Cias tanks [mnemem 2}, exira ml, and 10 HF enpne
2. Depth and Pogteen: 500 leadlne, renge poles, and plans. Survey equipment may include
Total Stmnon Instrument (151, compensatng level as required, posm pole wath
extension s, Dheoper water requires a tathomicter and mmansducer inseallanon.
3. Mecpllbineogs Badss, 3060 tape, Maveganon chart, simff sheets, Baitenes (7], repr kit
sl i

) Mediem Scale Sunreys:
1. Wessel: 25465 fr vessel, boensed (IETAR.

2 Il:p_ﬂ]._]mj_]ﬂmu;n Echosoumnder aath T ansdecer and 1n'J.|:||.u1'e powes trcimn babieries o
generannT, ol box, tmnsdecers | G155 or TSI OSAEKENANG, TR refefence unies MR

3. Mscellaneous: A small vessel bor the near-shore shallow water survey system to perform
as rover platfoom.

() Reponal Scale Surveys:

1. Nehicle: 65 it and larger research vessels |, wath competent crew a‘uim.]uq:rnmt

2. Depth and Posibon: Mulb-beam transducer and (5.

i {_l:,ln_l;}qmmn:j'.unnn: fosr steren imaging [ml.]tu.n: 1:-e:ﬁi|.'rr.ir.|i.r.|g; of ane'i_;. Inteprased
mulp-dhsoyplinary  data  collection systems (e,
gravity, magnefics), requires accurate m-ship surveys
fowr RS0 iEETAnL, calibraricin, 2]
synchrmrzabon

o,

L3.2 Positioning equipment

Offshore posiboming eqgupment has been revolutionoeed
due to dramatic evolubon n sensor technology and computer
soence. Trmdinonal offshore equipment includes 2 sextane,
tramsi, stcla, and an electromc distance measunng [(EIA)
device. Nowadays, several methods for honmengal positioning
include opbcal, land-based electronue mngng, and space-hased
poseonmng. A basic method of positioning 15 the resecnon.
Howwever, the posibonang methodology emploved on any
pmim will be evaluated bazed on sim-s.penﬁ-: comdibors and F':E“-"'E 1.2 Acouwstic "J-':'F"'h
project specification. Medsurement




