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fat is VORF?
CUE

) T -
VORE = Vercal Offshore Reference Frame

ANSEeiNmathematical models of the major
Surfaces; Used in the current and future
charmereirUK home waters

A suite ofisortware utilities allowing the
transtermation ofi mapping and positioning
data between the VORF surfaces
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CUCENEIMIataymetric data processing

o — survey vessel
Sea Surface

Use co-tidal

idal correction
chart

L

N

Issues:

Complexity — onsh(;rg and
offshore operations, time ... oruse
Latency — the process takes ! seabed gauge
time and hence is expensive

Accuracy issues — co-tidal charts have limited resolution and are

derived from limited data; seabed gauges are expensive
Inconsistency — practices using Chart Datum are sometimes poorly defined
and can lead to discrepancies
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survey vessel (+GPS)

Sea Surface
i N
| correction = Tidal i
‘ h — VORF LAT idal correction

Depth measurement — tidal correction

GRS80 Ellipsoid - accessible everywhere via GPS
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(OD other)

GRS80 Ellipsoid
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MSL2000

MLWS

LAT
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VORETunctionality:
mgidatatbetween vertical datums

MLWS

A! Chart Datum
ew data set in MLWS

1"“
EXisting survey
expressed in CD

Sea floor

GRS80 Ellipsoid
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IEVEIOpment of: VORF

Ticla cjzitic]e otz
G';j.k
Satellieraltimetny,
Gravity field models
Tidalfmodelling
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¥
VORF Mean Sea Level Derivation
.| PSMSL Tide Gauge Locations

Nationmmlal and 'sSea

LevelfEacTyANIISLLE)
stations

High gualrty;continuous
observations

BUT low spatial density
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~ Data sgufess:
- Tid2 Gauyas %iralty
LIIEN EDIENATN Y

a Aroupel 700 Sezplefzife!
and | SECONIUEry Port

locations
Goodispatial’density

BUT accasionally: low
precision due toshort
term data series
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VORF Mean Sea Level Derivation

| ATT Tide Gauge Locations
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ATT Chart Datum Locations

Veriying thedimk
pbetween Chrana
Ordnance: Datum' (the
land-levelling/height
datum)
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applied: Satellite Altimetry

GroupeSrrzgics™
A

| ]

] : s o ENVISAT

i
P +
I e \/ -
i = -qisﬂf
+ -+

ERS1/2

i =4 3 =2 4 0 1 2 3 3 5 6 7 8
JASON-1 (blue), TPX (green), GFO (red),ERS2/ENVISAT{(orange)

United Kingdom Hydrographic Office

9 10



- Techr g]gr es- aplied: OSGMO5 — the
‘ laiasit UiC o) V|ty field model
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mterpolate MSL (altimetry)

T

Tidal modelling
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SHNTUENESIOT VORF Model
JREGontinental Shelf
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- VOR; SOffVAre functionality
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| ' m T rzmgfoi"' Auonbetween datums
=StIated lerrorn transformations

a Visuelisziiorn
v USeYeeYfir.detection

2OIRWATENMoede data Import

[DEAISIWITITComplexity; of: searching for
SPecialicases such as rivers and
Impounadeddatums.

High speedidata retrieval and
pProcessing.
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Ulirzl Raoicl Roigicin
- Polye / cjon (PIR) BaricriEl
Tasgts
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400,000 [if2 syt golyeon sa
IVETILOTIE] I ESKIORIPE (A5Gh RAM,
(611 2T OCESSOTY)

5,000,000 cjuarias @zr=elei:

correctlyAnEGISEConds; (including file: i

reading)

University:Caollegerllondon (UCL) has

developed new:concepts:in high
performance PIP tests

Technigue based on quadtree
subdivision of analysis space
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T O] ECTistatus
a [ gr OISUAtOIAEUEIfdelivered to UKHO In
Dacarroas OOQ. .
NeurreEntyavEIno evaluated.
MEEISHEISPEGIfiCAlion (10 = 15 cm 1c)

across —80Ys ofimshore area and —100%
ofi offshiore; areas.

Programme: ofiimprovements to the datum
surfaces proposed (due for completion end
2007).
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/. WIVAENORE needed?

a Corrtintine) clavaloomENgNel s

DD ARRENENUtibeam technology

ANIBYyAVIthrtnesOrdnance Survey
heightingieference systems on land

e dealiwith the increased use of GPS-
based hydrographic surveys submitted to
UKHO

United Kingdom Hydrographic Office




'/I; LI OWCENIVORE benefit the
LUK HO?

B Cosit zipie] 2 'ci*ency Ofi sUveys
0)iizllltYy corlife)
Enakling REW techinologies
Developing new: products
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Site of new wind farm?
Chart Datum B

OD Stornoway

Chart Dat

Chart Datum A

VORF enhances the usability off UKHO data
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Jhdalpredictions at “virtual tide

%ati ns’” — accessible via satellite web
imik.

Ship eguipped with VORF and GPS is its
ewn tide gauge — compare observed
reading te prediction, plot enhanced

route/timing for approach to critical
areas.

-
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O PLITISIIURtENMarine navigation
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. Surr’f’mm O VORE advantages
“"VOﬂg AEVESIGOILNIUS surfaces, with fixed
rﬁerence LONAREGD)
L p}-J IUESTE orT?B’Eent nterpolation between

AP

22U IS e MEtnedelegy, for extrapolation

- gitsnore.

el imTates S011E ofithe relilance on remote or

eX
|
ap

DENSIVERt Al onservations.
nas; the:potential to be built in to real-time

nlications.

It fully exploits current and future GPS
technology, and is the basis for future accuracy

enhancements.
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Suglrn: O VORE applications
m e ﬁrrlgli-fied clz %cquisition — more data for
’ rn,lj- 2 0)] |ce PlgsSame data cheaper.

a Vora oracise nawgatlon — all' bathymetric
datayplSTSPECIfiGiazards to navigation are

<

PIOUYHINHLUNNIE Same coordinate system as
Vessel.

Simplification;ef: bathymetric data sets and
Integration with other data sources —
Increased pool of users.
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VORE 15 2 2nz0line) t2agiglolee)y

Ury/ayine) Witgous ol gauges — cheaper, faster,
NToTetaceurate.

NEWHaviue |on anad'space management concepts

Eully mtegréﬁﬁd data products

SOLAS — Improeved navigation in critical areas

VORFE will"helpr UKHO! In  1ts development of marine
charting and navigation products
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W/AWWWEUCIFaCRUK/ge/research/gps_ge
L OUESySavigation/VORE

Hydresinternationalwebsite:

At/ /MWW, Ry dro-
International.com/issues/articles/1d696-
Joining_Up fand_and_Sea.html
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