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Sounding Better!

Configuring HYPACK Geodesy for Specific Datums

(and where all the values come from)

By Caryn Zacharias

We often get support calls from users trying to get bathy data corrections to specific datums
and are not sure how they should configure their HYPACK® correctly. What does this mean?
When we collect bathy data, we need to reference the vertical heights back to something
specific. For years, surveyors installed tide gauges or used data from pre-established tide
gauges and corrected their soundings to a specific chart datum. Real Time Kinematic (RTK)
Tides came into play, which allowed users to use the data collected from the GPS in real
time. With the use of a Geoid Model and/or a known vertical separation file, it is easy to

reference all the bathy data to a specific datum.

The following examples show proper
set up to get corrections to NAVD88,
Ellipsoid, VDATUM (multiple datum
options) and the use of a KTD file.

This GGA string, an output from the
GPS, is used in all of the following
examples:

$GPGGA, 040007.00,4115.807643
9,N,07240.3416446,w[4]24,0.5
[10.297) M[-33.869] M, 11.0,471
5%72

What is in the GGA string?

GGA message fields

Field

Meaning

0

Message ID SGPGGA

UTC of position fix

Latitude

1
2
3

Direction of latitude:
M: North
S: South

Longitude

Direction of longitude:
E: East
Wi West

NoTE: If a user-defined geoid model,
or inclicned plane is loaded into
the receiver, the height output
in the NMEA GGA string is
always the orthomethric height
(height above geoid). The
orthometric height is output
even if no user-defined geoid is
loaded (there is a simplified
default geoid in the reciever), or
if an inclined plane is used.

GPS Quality indicator:

0: Fix not valid

1: GPS fix

2: Differential GPS fix, OmniSTAR VBS
4: Real-Time Kinematic, fixed integers

5: Real-Time Kinematic, float intagers, OmniSTAR XP/HP or
Location RTK

Number of SVs in use, range from 00 through to 24+

HDOP

I 9 Orthometric height (MSL reference) I
10 M: unit of measure for orthometric height is meters
I 11 Geoid separation I

M: geoid separation measured in meters

13

Age of differential GPS data record, Type 1 or Type 5. Null field
when DGPS is not used.

14

Reference station ID, range 0000-4095. A null field when any
reference station ID is selected and no corrections are received=.

15

The checksum data, always begins with *
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SETTING HYPACK GEODESY T0 NAVD88 (NORTH AMERICA
VERTICAL DATUM OF 1988): REQUIRES A GEOID MODEL ONLY

1. Set the correct Grid and Zone for your project.
2. Under the RTK Tide Method, enable ‘N from geoid model, K from user value’.
3. Select the Geoid Model.

How the Tide correction is calculated:

Tide=N-K-A-H-D

IMPORTANT: Do not enter a Height of geoid above chart datum.
The set up in HYPACK® GEODETIC PARAMETERS (Left). Math window, Data Display and GPS Window in
HYPACK Survey (right).
Geadetic Parameters
@ 5% Math - X | GPSNMEA-018.. —
Tools Display Help
General o
Predefined Projection " Mode Fixed RTK
Elipsoid
Grids . pesss Lambert Conformal Conical He-a.50 Lat 41°15.8076 N
|State Plane NAD-83 v Semi-Major Axis (6378137 : ot Heference Lon 072°40.3416 W
Zone Central Meridian ~ 072450W Easting 1021345.35
Flattening 298.257223563 [, 1 h
|CT-0600 CONNECTICUT | Reference Latitude |40 500N oo | Northing 656730.86
- Tide Corr TS US
Scale Factor 1
Distance Unit Datum transformation parameters Speed MIA
DeltaX 0000 Delta rx |0.00000 North Paralel sz D=0.00 T=-17.75 Depth NIA
A=-76.68 Headin 0.0°
Depth Unit Delta¥ 0.000 Deltary 0.00000 b Ai20n —1. 9
A 000000 =0id | Time source computer
same as horizonta v Delta 7 |0.000 Deltarz 0.00000 LD Sync Error HiA
False MNorthing 500000
[]Elevation Mode (Z-axis positive going up) Delta Scale | 0,00000 Chart Datum RTK -
Local Grid Adjustment Local Grid N=-98.93 Ell Height -2337m
Dawmstiftfie | Elevation 2225m
Ellipsoidal Reference | A= WGS84 height -76.68 fUS
RTK Tide Method Geoid Model Orthometric Height Correction H=Z offset -4.50fUS
Onerang s S [E AR S—
O (-4) from KTD i Data Display(T) - “0 | N=Geoid Ht above CD -98.93ftUS
om =3
Font.. Configure.. Style K= Undulation 0.00fUS
O from geoid mode, K fram KTD fie Depth 9350 | K-N=Ellipsoid Htabove CD  98.93US
(DN from geoid model, K from VDatum Tide 1775 Woses *
@® N from geoid madel, K from user value Corr. Depth 575 | G884 Latiude 417158076 N
) ) WiGS84 Longitude 072740 3416 W
O () from user value Height of geoid above chart datum 0.00 CK Cancel WGS84 Height 2337m

N -98.9
K
A -76.6

H 4.
D

0

3 | Height of the Geoid Above the Ellipsoid Reference

0 | Height of the Geoid Above the Chart Datum (Undulation)
8 | Height of the RTK Antenna Above the Ellipsoid Reference (Ellipsoid Height)
(A = Geoid Separation — Orthometric height)
Using the GGA string A =-33.869(m) — 10.497(m) = -23.372 (m) or -76.679(ft)
5 | Height of the RTK Antenna Above the Boat Origin Point (Z offset)
Dynamic Draft Measurement

Tide = -98.93 — 0 — (-76.68) — (-4.5) — 0

Tide = -17.75




SETTING HYPACK GEODESY TO ELLIPSOID: NO GEOID OR K
VALUES ARE USED

1. Set the correct Grid and Zone for you project.
2. Under the RTK Tide Method: Enable ‘(K-N) from user value’.

IMPORTANT: Do not enter a height of ellipsoid above chart datum.

@ Geodetic Parameters % |
Tools Display Help | & Math - X | GRS NMEA-D18.  —
Predefined Projection General ~ B
Grids Elipsoid | wEs-84 ~ | ambert Conformal Conical - 1 WMode Fixed RTK
\S'zte Plane NAD-83 ¥ | Semi-Major Axis 5378137 H=-4.50 t:tﬂ U:;_;:’;IS:{
Zone Central Meridian 072450 W l— Boat Refere - §
Flattening 298, 257223563 | | Easting 1021345.35
~ ] I |
CT-0800 CONNECTIEUT | Reference Latitude 40 50011 ———1 Norting 55673086
Scale Factor 1 - Tide Corr 3118 fiUS
Distance Unit Datum transformation parameters
NorthParalel  |41520N Speed A
Delta X |0.000 DeltarX 0.00000 D=0.00 T=81.18 Depth [
Depth Unit Delta Y [0.000 Deltary |0.00000 Eae s Aizon A=-76.68 Heading 0.0°
Delta z |0.000 Deltarz [0.00000 False Easting 1000000 Geoid | Time source computer
False Northing 500000 Sync Error MiA
[(JElevation Mode (Z-axis positive going up) Delta Scale |0.00000 - - RTK ~
I ﬁlel:l . Local Grid Adjustment | Local Grid N=0.00 Ell Height -2337m
Elevation -TE.A2m
Ellipsoidal Reference | A= WGSE4 height 76,68 US
RTK Tide Method H=Z offset -450fUS
O ot using RTK tice D= Draft 0.00 US
) from KTD file Data Display(1) — X M= Geoid Ht above CD MIA
{(e))]
(O from gecid model, K from KTD fie Font.. Configure.. Style = Undulation A
K-N=Ellipsoid Ht above CD 0.00 filUS
(N from geoid madel, K from VDatum D-E‘pﬂ'l 23.50 WGS34 “
Tide 81.18
(N from geoid model, K from user value Corr. Depth 104.68 WGS84 Latitude 41°15.8076 N
(®) (k) from user value Height of ellipsoid above chart datum |0.00 | I oK | ‘ Cancel | \WGE84 Longitude 072°40.3416 W
WGSB4 Height -233Tm o,

Tide=N-K—-A-H-D
N 0 | Height of the Geoid Above the Ellipsoid Reference

K 0 | Height of the Geoid Above the Chart Datum (Undulation)

A -76.68 | Height of the RTK Antenna Above the Ellipsoid Reference (Ellipsoid Height)
(A = Geoid Separation — Orthometric height)

Using the GGA string A = -33.869(m) — 10.497(m) = -23.372 (m) or -76.679(ft)
H -4.5 | Height of the RTK Antenna Above the Boat Origin Point (Z offset)

D 0 | Dynamic Draft Measurement

Tide = 0 — 0 — (-76.68) — (-4.5) = 0
Tide = 81.18

SETTING HYPACK GEODESY USING A VDATUM MODEL TO A
SPECIFIC CHART DATUM

Set the correct Grid and Zone for your project.
Under the RTK Tide Method: Enable ‘N from geoid model, K from Vdatum’.
Select the Geoid Model.

Choose the VDatum Model. (Ensure the VDatum model files have been downloaded
and placed in the C:\HYPACK 2020\datum\vdatum folder).

>N~
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5. Select the Chart Datum required. (The following example uses Mean Lower Low Water
(MLLW)).

& Geodetic Parameters
Toals Display Help

Predefined
Grids

|Slzhe Plane NAD-83 ~ |

Zone

|eT-0800 conmecTICUT ~|

Distance Unit
US Survey Foot ~

Depth Unit

same as horizontal ~

[CJElevation Mode (Z-axis positive going up)

Ellipsoid WGES-84

Semi-Major Axis 6378137

Flattening 298.257223563

Datum transformation parameters

DeltaX 0.000 DeltarX 0.00000
Delta¥ 0.000 Delta ry |0.00000
DeltaZ 0.000 DeltarZ 0.00000

Delta Scale |0.00000

Projection

Lambert Conformal Conical ~

Central Meridian 072450 W

Reference Latitude 40 50 0N

Scale Factor 1

North Parallel 41520N
South Parallel 41120N
False Easting 1000000
False Northing 500000

Local Grid Adjustment Local Grid

RTK Tide Method
() Not using RTK tide

(O (k44) from KTD file

(N from geoid model, K from KTD file
(®) N from geoid model, K from YDatum
(ON from geoid model, K from user value

(O (KN) from user value

Geoid Model

fmecons 1 (1]

VDatum zone

Orthometric Height Carrection

0.000 fius

MNew York/Connecticut/Rhode Island - Outer NY Bight, eastern Long Island Sound, Block Island | ~ |

Chart Datum

Mean Lower Low Water v

o]

Cancel

™ GPSNMEA-018.. —

Tide=N-K-A-H-D

5" Math - *
H=-4.50
\Buat Reference
| .L 1
1 Waterline
" L
D=0.00 T=-20.87
A=-76.68
Geoid
Chart Datum
N=-98.93
Ellipsoidal Reference
Data Display(1) — x
Font.. Configure.. Style
Depth 23.50
Tide -20.87
Corr. Depth 263

General ~

Mode Fixed RTK
Lat 417158076 N
Lon 072°40.3416'W
Easting 102134535
Morthing 656730.86
Tide Corr -20.87 U3
Speed NIA
Depth NIA
Heading 0.0°
Time source computer
Sync Error MIA
RTK ~

Ell Height -23.37Tm
Elevation 2537Tm
A=WGSB4 height -76.68 US
H=Z offset -4.50 U3
D=Draft 0.00 iU
N= Geoid Hi above CD -98.93 iUS
K= Undulation 312 fiUs
K-N= Ellipsoid Ht above CD 102.05 U3
WGse4 -

WGS84 Latitude 417158076 N
WGS84 Longitude 072°40.3416'W

WGES584 Height -2337Tm

K

H
D

N -98.93
3.12
A -76.68

-4.5

Height of the Geoid Above the Ellipsoid Reference
Height of the Geoid Above the Chart Datum (Undulation)
Height of the RTK Antenna Above the Ellipsoid Reference (Ellipsoid Height)
(A = Geoid Separation — Orthometric height)
Using the GGA string A =-33.869(m) — 10.497(m) = -23.372 (m) or -76.679(ft)
Height of the RTK Antenna Above the Boat Origin Point (Z offset)
0 | Dynamic Draft Measurement

Tide = (-98.93) — 3.12 — (-76.68) — (-4.5) — 0
Tide = -20.87

SETTING HYPACK GEODESY USING A KTD FILE

1. Set the correct Grid and Zone for your project.
2. Choose the RTK Tide Method:

IMPORTANT:

provided one. Ensure you know what is in the file.

Vdatum KTD files are user-created files. You might have created one or been

There are 2 options to choose when using a KTD file: does the KTD file include the Geoid
Model or not?

> Enable ‘(K-N) from KTD file’: Use this option if the geoid is included.
> Enable ‘N from geoid model, K from KTD file’.




A. Enable ‘(K-N) from KTD file’ B. Enable ‘N from geoid model, K from KTD file

3. Choose the KTD File. o 3. Select the Geoid Model.
e 4, Choose the KTD File.
&Y Geodetic Parameters X @ Geodetic Parameters b
Tools Display Help . Tools Display Help -
Predefined Projection Predefined Projection
Grids Elecid  {We508 Lambert Conforml Conical Grids Blect! Lambert Conforml Corical
State Plane NAD-83 hd Semi-Major Axis 6378137 State Plane NAD-83 ~ Semi-Major Axis 6378137
Zone Central Meridian 072450 W Zone Central Meridian 072450W
Flattening 298.257223563 Flattening 298.257223563
€T-0600 CONNECTICUT i Reference Latitude |40 500 N CT-0600 CONNECTICUT g Reference Latitude 40 5001
Scale Factor 1 Scale Factor 1
Distance Unit Datum transformation parameters Distance Unit Datum transformation parameters
US Survey Foot v DeltaX 0.000 Deltarx 0.00000 Nerth Paralel 41520N US Survey Foot ~ DeltaX |0.000 DeltarX | 0.00000 North Parallel 415200
Depth Unit Delta ¥ 0,000 Delta Y [0.00000 SouthParalld |41 120N Depth Unit Delta Y [0.000 DeltarY 0.00000 SouthParalel 41 2200
same as horizontal v Deltaz 0,000 el o coooo False Easting 1000000 same as horizontal X Deltaz |0.000 et o.coooo False Easting 1000000
FalseNorthing 500000 False Northing 500000
[Jelevation Mode {z-axis positive going up) Delta Scale |0.00000 [ Elevation Mode {z-axis positive going up) Delta Scale 0.00000
Local Grid Adjustment | Local Grid! Local Grid Adjustment | Local Grid
RTK Tide Method RTK Tide Method Geoid Model Orthometric Height Correction
O s Orotusgrncse : pow s
® (K-N) from KTD fie KTD Fiies ) ) from KD fle KTD Files
‘C:\H‘(FACK 2020'Projects\TestMLLW_10x10.KTD .| [x \C:\HVPACK 2020'ProjectsTestWLLW_10x10.KTD \ |:| X
(N from geoid model, K from KTD file (@ N from geoid model, K from KTD file
()N from geoid madel, K from VDatum (ON from geoid model, K from VDatum
(ON from geaid model, K from user value (N from geoid model, K from user value
O (k) from user value — O fiet) from user value oK Cancel
& Math - X | GPSNMEA-D1B..  — * Math - X |&P cPs NMEA-D1E.  —
General ~ A General ~
Mode Fixed RTK ] Mode Fixed RTK
Lat 417158076 N Lat 41°15.8076 N
H=-4.50 R H=-4.50 .
Boat Reference Lon 072°40.3416 W Boat Reference Lon 072°40.3416 W
‘ | Easting 1021345.35 | ! ! ] Easting 102134535
I 1 ]
Warerine | Morthing 656730.86 ] Waterine | Morthing 656730.86
- Tide Corr 2087 S Tide Corr -20.87 fUS
Speed N/A Speed N/A
D=0.00 T=-20.87 Depth A D=0.00 T=-20.87 Depth MIA
A=-76.68 Heading 0.0 A="76.68 Heading 0.0°
Geoid | Time source computer Geoid | Time source computer
Sync Error MIA Sync Error MNIA
Chart Datum RTK - Chart Datum RTK -
N=0.00 Ell Height 233Tm N=-98.93 El Height 2337m
Elevation 2537Tm d ey Elevation 2537m
Ellipsoidal Reference | A= WGS84 helght 76,68 fUS Ellipsoidal Reference | A= WGS84 height -76.68 iUS
H=7 offeet _450fUS H=Z offset -4.50ftlUS
D= Drat 0.007US g Drei 0.001US
— Data Display(1) - 3| N=Geoid Ht above CD 98,93 US
Data Display(1) - 3| N=Geoid Ht above CD A b Undulat 312708
Font.. Configure.. Style = Undulation .
A K= Undulation hA 9 Y
Font...  Configure.. Style Denpth 29 50 | KN=Ellipsoid Ht above CD 102,05 1US
Depth 2350 K-N=Ellipsoid Ht above CD 102 05 ftUS P! -
ep - i WGss4 -
i WGSE4 ~ Tide -20.87
Tide -20.87 Corr Depth 5 g3 | WGSE4 Laliude 41°15.8076 N
Corr. Depth 2p3  Mesed La“m_ds 41158076 N i ) WGS84 Longitude 072°40.3416 W
WGE84 Longitude 072°40.3416 W WGE84 Height 2337m
WGES584 Height -2337Tm

Tide=N-K-A-H-D

Pz

0 | -98.93 | Height of the Geoid Above the Ellipsoid Reference

K 1102.05 3.12 | Height of the Geoid Above the Chart Datum (Undulation)

A -76.68 | -76.68 | Height of the RTK Antenna Above the Ellipsoid Reference (Ellipsoid Height)
(A = Geoid Separation — Orthometric height)

Using the GGA string A = -33.869(m) — 10.497(m) = -23.372 (m) or -76.679(ft)
H -4.5 -4.5 | Height of the RTK Antenna Above the Boat Origin Point (Z offset)

D 0 0 | Dynamic Draft Measurement

Tide = 0 — 102.05 — (-76.68) — (-4.5) — 0 Tide = (-98.93) — 3.12 — (-76.68) — (-4.5) — 0
Tide = -20.87 Tide = -20.87
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The following table lists all of the values used to get the tide correction based on the Datum

selected.
Vdatum KTD File with

NAVD38 ELLIPSOID  |(NY/CT/RI-MLLW)| KTD File only Geoid
M (From Geoid) -98.93 0 -98.93 0 -98.93

K (KTD, Vdatum, User value) 1] 0 3.12 102.05 3.12
A (From the GPS: GGA or GGK string) -76.68 -76.68 -76.68 -76.68 -76.68

H (GPS Antenna Height) -4.5 -4.5 -4.5 -1.5 -4.5

D (Draft) 0 0 0 i 0

TIDE CORRECTION -17.75 81.18 -20.87 -20.87 -20.87

NoTE: The Vdatum and the KTD tide corrections are all the same. | used the Vdatum NY/CT/
RI MLLW corrections to create the KTD files. Two files were created: one with only the
Vdatum vertical separation and the other includes the Vdatum vertical separation and
the geoid value of 98.93.

Hopefully this article helps you determine where all the values are coming from for RTK tide
correction. Please contact HYPACK Technical Support at help@hypack.com if you have

any other questions.




