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~ “\any earth scientists share the dream of
Naving the entire surface: of the: earti. ..
mapped seamlessly tera fine reselution.”

s “Seamiessly” Is a veny powerfuliweorad:

m vVertical datun proklem between seafioer and land
maps

m horizental fithing of abuitting data Sets

m honzental fitting of data sets with' space hetween
them




Not all the world Is covered by @
multibeam and It will e a long
ime_heftere It IS

NG systematic pregam to map deep) ecean appears
likely.

MBES surveys willfbe conducted for many reasons, using
different equipnent eperated to different standards

covernagl limited areas

fhe data they: collect will be woenderiuliwithin the survey,
area

BUT

GEBCO hasto map the entire world ecean

Consequently

MUST BLEND ALL THE DIFFERENT SURVEY DATA SETS
AND THE GARPS BETWVEEN THEM




Wihere willldeep MBES data e
collected I the next ten years?

On Continental Slopes.

x  UNCLOS Article 76 reguirement to map: the Eoot of the Slepe and the
2500 meter; contour.

a Presence of methane hydratesiin the sediments of the: slope
s [hese data may or may not enter the public demain
Tisunami effected area (and! ether Emergencies)

a We will see a delaterover WhICH IS more Important, the: shallew water
rUR-UP ZGNE, or the deep water pati

I areas ofi specialized! interest
s E.g. The Ridge Program
“‘Random” tracks that cellect data will decrease

= shift from the “expeditionary” style ofi at-sea data collection to; repetitive
measurements of the same point or small area to collect tine series




Uniertunately; the
net result will'be...

AxH R ; /f

“You call that mowin’ the lawn? ..
biscuit! . . . Bad dog!”

Gary: Larson, The Far Side




" Making maps firem this data set

Not the same: as: making maps; el chants
fromi single data Sets

Requires; interpretation and censideration
Off Oter typess of data

Cani he treated as numerical exercise
(@lgenthm) enly tp te a peint




Technical Issues

1. Ensonification/ coverage
x a) Do yeu really need ter mow: the'lawn

a D) Is there infermation i the existing| single heam, coverage that cam he
used to plan / orient the MBES survey?

s C) Is there infermation in the existing single: beam bhoettem traces; that
couldihelprselect the most appropriate MB; system fior that area?
2. Pertrayal efi results

a ad) How deryoeulshow: adjacent/ overapping areas that have been
surveyed: by MBES], by single beam, or by hoth?

a ) Canyou do thisi enl bathymetry maps and navigatien: charts the same
\Way?

m C) IHow: terexpress uncertainty for a majp made from| two types ofi data?
d) How: do yeurselect a publication scale apprepriate te hoth data
types?

3. Prediction ofi the' hottom.

= d) can youl extrapolate the convolution / texture of the seafloor
captured by MBES into the areas not surveyed by MBES




Using new. VBES data In
combination Wit legacy.single
peam data IR areas of sparse
SOUNAING CoOVErage.

m [hat's what we will-have: to do inf GEBCO: for
Some time

m [hIS IS net Unique te deep water: there are
many: areas ofi shallew water that Will not be
covered by complete MBES data for some: time,
yet they have to be charted for navigation
PUrPOSES.

s Donft forget side-scan




“patch test, we don’t do no stinkin
pateh test!

Use the patch test early oniin a survey: te calibrate the: system
Withouit: ene,, the data can; contain artifacts; createadl by systematic
Eerrors

A patchi test creates a data set that Is free of systematic errors.

It IS a mistake to believe that this data set IS firee firem error. Allithe
patch test can' do Is help render the data imternally: consistent.
When trying tercombine twe MBES data sets, Its pessible that thelr
patch tests offset them! firem each other.

I the real werld of disparater data sets, diffierent data sets will'lhave
elither hadl different patch tests or had ne patch test at all.

Since you woeuldn't accept a single line of your ewn survey without
a patch test, how: can you; accept a line frem a different survey.
Without one?




To use different types of data
together, we:

. Must understand how: they are collected

. Must have: anl estimate ol each piece o data’s, Uncertainiy,

. MUust have a means efi compaingl them

. May have te adjust ene to match the' other

. May: have: e down-grade: ter lowest common; deneminator

. Understand scale implications
7. Have a means of iInterpretation that works, oni different tyjpes of
data
most MBES wWerk Istdone in the interior of one
survey, aimed at makingl It internally’ consistent,

UL twe data Sets are more complicated




[EaSy answWer IS that they
avenrt.

Draping Gne over the other Is
not combining them, IitsS Just
pProducing a picture and

perhaps an llusien of
cominatien.

Often usually’ just replace chart
WIthrMBES Image witheut
tiying toe match the two eg
Shep Smith navigation suriface
“fules were established fior
SUPErseding one survey: with
anether”




“Comparing) single beam and singlé
PEam

Cross-6Ver

Comparing twoe
similar li-net
identical things




Comparing MBES and MBES
swaths at cross-overs

AS a precursor to
comparing MBES and
single beam

Sepastian, S. and D.

e e e Wells, (2003). Analysis of

l ]tdfort

the il:l als f Ilo l:l fLd | -id © ll

Multilseaniy CroSSCecks
Usinel Autemated
Methoeds. US Hydre Conf
2003, Biloxi, Mississippl.




Area in Amundsen Gulf.
Approximately 200 m depth.
The EM300 is the data that is vertical.
You can notice a seafloor feature
Passing through each data set.







Ty to compare a shes and MBES

m Say there Is an area that has a MBES swath and
a single: track cressing Ii

s \Where they cross, What constitutes agreement?
Wihat would agreement look like?

n SBES IS prohably broad beam, se: a) rough parts
O bettem! are smoeethed anad ) reporied
poettemlisraleng track BUL first returmn might e a
wiggly line







Compare MBES with: existing
contour majp: 1




Compare MBES with: existing
contour map; 2




Compare MBES with: existing
contouIr map: s




Combining wWithraltimetry

m At the epposite end: of the scale; altimetry
prevides long wavelengthinfermation.
Wihlle combining altimetry, and-single
Bean nas been made: operatienal (Smith
and Sandwell; 1994) Interpreting the
three data types tegether awaits
develepment (Walter, s this still true?)




d Extracting characteristics from the MBES @
areas and predicting| the seafieor In white
aneas te have similar charactenstics

Can| the convelutien / texture of the seafleor
captured by MBES e extrapolated interthe
areas not surveyed by MBES; anchoerng the

preadicteadl surfiace ter the single: beam; prefiles?
Eractals— been tried and died

All serts; eff curve: fitting te the MBES surface —
2 \Wavelets

Chris Fox—your reughness model?
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Leads te a new. role fior
IRterpretaon

Within therarea ensenified during a multiveam survey,
there Is no need to Interpret the shape of the seafioer

Between multibeam) passes, there Is still*a need to
INterpret the seafloor, and ways nmay. e devised to) Use,
I the areas between tracks, therextra inferatien
provided by the multibeam:

These unspunded areas have always heen Interpreted
PUEWE may. ve enterng a new era Wiere Interpretation
IS aldead by extracting data frem MBES data and
Prejecting It across the Whitée Spaces.




Portirayal off results

a) Hew' de; yeu' shew adjacent/ overapping areas that have been
surveyed by MBES, by single beam,, or by both?

¢) How: ter express uncertiainty, for a map; made firom; two: types of
data?

d) How: do you select a publication scale' apprepriate to bothr data
ty/pes?
m relatienship betweeni feetprnt, pixel size, distance hetween track,
dimensions efi horizontal features within area ensonified

Generalization — (Smoetning, displacement, caricature,
aggregation)

2D - 3D visualizatien =i areas off little data;, IS, this
counterproeductive?




iIngle and Multiveam: portrayed
iegether

East: Paciiic Rise from
LDE® RIDGE website




Skunk Stiipes Good!

Eer moere than half
the surface: of the

ealtiy, they weulaf e
a gleat Improvement




Seme ponderanles

Allet eff workers int MBES brag / cemplain akout having
100 much data / Vast amoeunts ofi data. lin the deep sea,
we have 10O LITTLE

he people Whe have developed wenderiul visualization
technigues are loath tor use visual methods, ofi data
INterpretatien and prefer mathematical appreacnes

Lots) ofi grapns shew: that many, nany: mere data PeInts
nave been, collected In recent years. This dees not mean
that there has; eeni a prepertionate Inecrease in
Infermationrand knewledge

In the past have spent a lot ofi energy’ on remoeving
artifacts within an ensonified area. In future should look
at artifacts OUTSIDE ensonified area —ie the white

stripes on the map -




Take home message

s GEBCO must develop metheds to
Incorporate multiveanm, data Inter IS maps
and grds

m Al welcome te contribute




