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Introduction to Bathymetric Databases In
ms

®&

* Introduction to working with bathymetric datasets
» Importing Datasets (xyz, points, shapefiles, other ascii)

= Datum Conversion
» SMS conversion (Corpscon; Global Mapper)




Multiple Bathymetric Datasets

®

= Limited bay bathymetry %
= NOAA — Offshore datasets '"’

= LIDAR — Shoreline and
nearshore (important for

structure resolution)

= Channel

» NJ State maintains north
channel and north bay channel

» Federally maintained entrance
and south channel (15 years)

= NAN-supported field data collection
» Included bathymetry of the backbay (Spring High Tide)




Common Spatial Reference Datum & Vertical
® Datum

Horizontal Projection & Datum: Pick a
system in metric units that is planar (UTM;
State Plane)

Vertical Projection & Datum: Must
be in metric as well; Datum is not
necessary (Local)

3", DATUM[D_North_Americ|
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Elevations on Station Datum

Station: 8531981, LONG
ERAMCH,FISHING PIER, MJ
Status: Accepted (Apr 17 2003)
Units: Meters

Datum Value
MHHW 7.294
MHW 7.189
MTL 6.519
MSL 6.534
DTL 6.542
MLW 5848
MLLW 5.790
NAVDES 6.609
STND 0.000
GT 1.504
MM 1.341
DHQ 0105
DLQ 0.058
HWI 12.260
LW 6.040
Max Tide 8.269
Max Tide Date & 01/021987
Time 0812
Min Tide 4,389
Min Tide Date & 01101978
Time 21:00
HAT

HAT Date &

Time

LAT

TM.: 75

Epoch: 1983-2001
Datum: STHD

Description

IMean Higher-High Water
IMean High Water

Mean Tide Level

Mean Sea Level

Mean Diurnal Tide Level
Mean Low Waier

Mean Lower-Low Water

Morth American Vertical Datum
of 1988

Station Datum
Great Diurnal Range
Mean Range of Tide

Mean Diurnal High Water
Inequality

IMean Diurnal Low VWater
Inequality

Greenwich High Water Interval
{in hours)

Greenwich Low Water Interval
(in hours)

Highest Ohserved Tide

Highest Ohserved Tide Date &
Time

Lowest Observed Tide

Lowest Observed Tide Date &
Time

Highest Astronomical Tide
HAT Date and Time

Lowest Astronomical Tide

Datums for 8531991, LONG BRANCH,FISHING PIER, NJ

All figures in meters relative to station datum

7.5

DHO: 0.103

-6.534 DTL: 6542
MTL: 6.519

Showing datums for

8531991 LONG BERANCH,FI... =

Data Units © Feet
i Meters

Epoch @ Present (1983-2001)
' Superseded (1960-1978)




Prep for the Coastal Modeling System A

®

= Based off of a Cartesian grid

= Planar coordinate system
= Model computation is in metric and depths are positive from zero
(elevations are flipped)
» Grid is generated based off of a single bathymetry file stored in SMS
scatterset file format
= Vertical datum is not specified and is assumed local
= The boundary condition forcing (tidal) must be in the same datum as
the bathymetry
= Typically modeling grids are brought to a mean datum such as mean
sea level (msl) or mean tide level (mtl)

= - This requires that all datasets are brought in to unified projection,

datum, and units

= Shark River Inlet bathymetry will be converted to State Plane horizontal
coordinates in meters with the vertical datum set to MSL in meters




Converting Elevations to Depths (CMS

® Requirement)

g, Data Vertices Breaklines Triangles =

| Data - Transform
ot foolhen Can adjust scatterset data by
f scaling, translating
(adding/subtracting), or
rotating horizontal or veritcal

Vector Options...

Contour Options...

Set Contour Min/Max
Contour Range Opticns...

Film Loop...
Transform...

Zonal Classification

Filter...
Delete Duplicate Paoints

Scatter -> Mesh :ansfnrm Scatter Set X .
Scatter Contour -» Feature SeIeCt DepthS é% E|eV8.tI0nS
_ | Boundan -> Festure @ Scae  Tonsie © Rotae Flips negative elevations to
<o ok e positive depths.
: - 0.0 is location:
e v e Necessary for CMS model
2l B — calculation
" Depths <—> elevations A '
wse: [00
[¥ Frame image after transformation
Help... OK | Cancel 7




15 Year Record of Bathymetry

Date Survey Type Date Survey Type
1-Jan-1995 Condition 28-Mar-2007 Condition
6-Jan-1998 Condition 30-Aug-2007 Before Dredge
6-May-1999 Condition 4-Jan-2008 After Dredge

11-Apr-2000 Condition 25-Mar-2008 Condition
16-Apr-2002 Condition 9-Jun-2008 After Dredge

6-Dec-2002 Before Dredge  31-Oct-2008 After Dredge
18-Jan-2003 After Dredge 8-Dec-2008 Before Dredge

7-Jul-2003 Condition 6-Jan-2009 After Dredge

7-Aug-2003 After Dredge 15-Apr-2009 Before Dredge
28-Apr-2004 Condition 1-May-2009 After Dredge
10-Jun-2005 Condition 20-Aug-2009 Before Dredge
23-Dec-2005 After Dredge 10-Dec-2009 After Dredge
23-May-2006 Condition 6-Jan-2010 After Dredge
27-Nov-2006 Condition

Horizontal Datum:

NAN Channel Surveys
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State Plane NAD27 New Jersey 2900 (ft)
Vertical Datum:
MLW (ft) — COE Datum (not local NOAA benchmark)
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Vertical Datum Relationships A

®&

NOAA (Long Branch)
NAVD 88
l 02461t 0.075m) i el

A
2 25 ft 2.496 ft 2.687 ft
(0.686 m) (0.761 m) (0.819 m)

¥ )\ MLW

I 0.19 ft
(0.058 m) | i




Vertical Datum Conversions

®&

A

COE NAN Benchmarks

NAVD 88
A
1 0.246 1t (0.075 m) MSL
. . 1.11t
NAN used their own trusted conversion for (0.335 m)
MLW to NAVDS88 to figure out the MLW to '
MSL conversion. X Ll el
MLW to NAVD88 =19+ 1.1 =3.0ft 1.9 ft
NAVD88 to MSL = .246 ft (0.579 m)
MLW to MSL = 3.0 - .246 = 2.76 ft MLW

MLLW
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@ NAN Channel Surveys Extended in to Bay A

ﬁ File Edt Display Data Vertices Breaklnes Triangles Scatter Web Window Help Eg
E=E EEERE ] 2] f v W \
# 2| Gontour (Ft) P
i éa;r;at;wa ft_MLW q 0 0
tEmz &
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€5 default coverage " -10.0 / ‘
: -15.0 o f
~| [ -200 + 276 t (0841 m)
% m-25.0 7
A 30.0 /
=
0 Full
y
a Channel
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Horizontal Datum: -
State Plane NAD27 New Jersey 2900 th) @
Vertical Datum: \_~

MLW (ft) — COE Datum (not local NOAA benchmark)
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— N N —— | N | | | — a o~ [ | 1 n
Dataset Toolbox
—Tools —Data Calculator
Data Set Toolbox.. El- Math —Data Sets —Time Steps
Find...
- Compare datasets =] 3364_0409_ft_MLw Jl.o0000:00 ]
Contour Optiens... IHI:I'CUII:Itr ----- dl. i
' e convention
SetContourMm/M. ] g dzl X |0Etiﬂr|
Contour Range Opti [—:l Spatla| H .
Film Loog.. - Smooth datasets -[E] d3. y location
;i:::lfc(‘:rl;:;;fication GenmEtry d4l mEters
— - Grid Spacing
Delete Duplicate Poi |:—:|'-TEI'I1|:IOFE|
Scatter > Mesh - Sample time steps
Scatter Contour -> A MEFgE daESEtS
Boundary -> Featur
[l Conversian
i Sealar to Vectaor
[=]- Coastal
i Wave Length and Celerity
- Gravity Waves ™ Lse all time steps
r:-l" Mﬂldlﬁﬁtlﬂlﬂ (@) SME 122102 (64- ) - [uneitled.sms] - o
: - O File Eoe Dwplyy Duats Verices Breskiines Trisngles Scatter Web  Window el
— Map activity SHem 2Q b | I — I I [ 4
seemunre]l || - Filter e
e the ot cakubavber of the datn 5e] =4 us
¢| B os
a Bk
Bl

Update Available Tools

Add to Expression |

Datz

Qutput dataset name: I m ms]|

Help... |
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-
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(526728, 430230.)
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June 2009
Survey

Provided conversion from local datum
to MSL.:

MLW > MSL
+2.76 ft (0.841 m)

XYZ pulled out of drawing and
changed to ascii format
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Field Data Collection — Multibeam Bay

® Bathymetry (August 2009)

ﬁ File Edit Display Data klines Triangles Scatter Web ‘Window Help

Wertices  Breal He ;Iilil
J_j@m”lﬁ@1 };~,|J><| Y:l Z:l i LR g
*¢| contour {m) /?'
=-[ZILE Scatter Data
. &[7I[F Field Team Measurements os0s | 0.0
= ..hgpdz‘:;aull coverage I -2.3 . .
"I H-as Horizontal Datum:
~ -4.7
il State Plane
-7.0
i NAD83 New

Jersey 2900 (m)
/ Vertical Datum:
-' NAVD88 (m)

ER
]

V

4 | 2 (190260.7, 151370.3)
XYY T Fed PR IRCEEY
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LIDAR A

®

Depth (ft)
* Files are emailed in separate sections i
from the NOAA CSC Archive 480

31.0

= Typically several to 10s of files that 1:3}
are 5-100 mb In size -

-20.0
= Compiling takes time

» Points have been sampled/filtered
and cropped to area of interest

Horizontal Datum:

State Plane NAD83 New Jersey 2900 (ft)
Vertical Datum:

NAVDS88 (ft)

15



Coastal Relief Model (DTM/DEM)

J‘ aBathymetry&Glohal Relief | ngdc.n.... B H NGDC 3 Arc-Second Coastal Relief Model
NATIONAL GEOPHYSICAL @ search nane © search noas R TR S At R S S e o N =
u DATA CENTER GO | 0 % - - - .
- S S——
NOA& > NESDIS > NGDC = MG > Marine Geol = I
All M astal DEM Portal [ 8 |
. .

Bathymetry & Global Relief

Scientific stewardship, products, and services for ocean
depth data
and derived digital elevation models

Bathymetry ( Ocean Depths)

Bathymetric & Fishing Maps

Great Lakes

IHO Data Center for Digital Bathymetry (IHO DCDB)
International Ocean Mapping Projects

I
|
E
I
I

¥ el Images

[ create Custom Grid Wultibeam Data Puerto Ricol
DEM Discoveny Fortal NOS Hydrographic Survey Data - = o
Satellite-terived Data b, - Lid - i ol - -
ETOPO Gridded Relief Models G B 1
Trackline Data Images & Animations | |
Tzunami Inundation DEMs - - - | ]
- ﬁ GEBCO click an area of the map above to view/download images and data =
ofine Products Coastal Relief & Tsunami Inundation =4 - -
FTP Access Coastlines & Coastline Extractar International Ocean Mapping
Digital Elevation Model (DEM) Discovery Portal
Contact MGG . :
Global Relief (ETOPO1, ETOPOZ, ETOPOS) [ (et A 3 RTINS (i :
]
Topography {Land Elevations) % L e
All Topography Related External Sites e
Global Land 1-km Base Elevation Project (GLOBE) =
1.5, State images of 30-second Topographic Data
Lidar Archive o
Download ETOPO1 KMZ | -
NGDC compiles, archives, and distributes | <
Educational Resources bathymetric data from coastal and open ocean i
areas, including acting as the long-term archive for
Posters, D¥Ds & CDs NOAA Mational Ocean Service (NOS) data collected
in support of charting and navigatian. 5
NGDC compiles the global ETOPOL 1-minute relief - - e b - - L ar i -
database, coastal relief models for US coastal
areas, creates digital elevation models for tsunarmi
inundation research, and stewards gridded ¥ i e
topographic data from the GLOBE project, R GEODAR Grid Transiator - Cusl grr-s-Grl

. . . ey stk URED UL (L 5, 641
NGDC participates in numerous international ocean

mapping projects, and operates the International e e SIS T X et Mo I .
Hydrographic Organization {IHO) Data Center for ]

Digital Bathymetry (IHO DCDB) on hehalf of the
member nations.

MOAA > NESDIS = NGDC » MGGD > Marine Geology & Geophvysics Questions: dem.info@noas.gov

Generate a 3 sec
(pt/3'9 second) grid | =iz e

7 ASCH Manter Farmat I ASCH {Arc) Maader
AV (Ml depth ) i

NGDC Home | Contacts | Data | Disclaimers | Education | Mews | Privacy Policy | Site Map

Comems
 Crmit imapty Sl Coily
Done A B TR L AL

[reE i —
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Coastal Relief Model A

Horizontal Datum:
Geographic NAD83
Vertical Datum:
MSL (m) - Not accurate for shallow bathymetry (used for offshore)

17



et Extra Bathymetry

= Convert shoreline
shapefile in SMS

Horizontal Datum:

State Plane NAD83
New Jersey 2900 (ft)

= Added extra bay contour
(setto -0.75 m)

18



Create a Contour Polyline in the Map Module

o Display Festure Objects Web Window Help =18 x|

i T am Select Default Coverage under Map Data
" N Type - Generic = Mapping/Observation/Shoals

. Draw arcs (polylines) feature
with £ tool

= fA Map Data
fault
= [
[ M_EsSEMLR 258
setpEa@L ; ‘

S8 Select arcs &

& and convert the z
i elevation to the

& desired contour
elevation

1915251,

EXXY T PECFE Ry

- 2
[Are nfo: 5 selected; Conbined lngth = 1258.591002 m; Total segmerts = 37

st
EX XL PR vl
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Create Scatterset Points from Map Data

] Pl Edt Dsplay | Feshirs Objects Web Wirdow Help

Redistribute Yertices x| =81 X

T A Information

Select arcs to redistribute the spacing of vertices
Feature Objects = Redistribute Vertices

Specify Spacing based on horizontal coordinate
system units (metric in this case)

Number of Selected Arcs

)
Tatal Nurber of Segments |7
Total & Lengths] 1258551031 7481
Sagment Lengths

\\\\\\ 2109502310966
34.015573831029
mmmmmm 94 617176030672

Specify: Specified Spacing =

Spacing

I~ Use Cubic 5(\
o

Create Scatter Point Set Source

sl

Feature Objects - Map>Scatter
Include Feature Pts and vertices
and the Arc Elevations

] Fle Edt Dspiay Data Verbces Brestines Tringes Scatfer Web Window Help

CET IET-E R I I
=——

% Feature points and vertices on arcs

. " Feature paints on arcs
IR YT =Y PRl

| Feature points ot an arcs
[ ———

~ Scatter Point Z¥alue Source
' Arc elevation
€ e node and vertex elsvations

" Anc spacing

New seatter point set name

. Inages
[ Canvert selections only 5!1 MJ_EESEN 442 280

N

[V Tiangulate

Help.. | 1] I. Cancel
I

XX 1 Pk Farnle
Generate SHOALS (scatter) powts from the Feature objects,

eetEALFOYan |
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All Files Referenced to Same Horizontal and
. Vertical Datum

g File Edit Display Data Wertices Breaklines Triangles Scatter Web Window Help

EEY IIEEERIE i z
& g Depth tm)
EI--LE Scatter Data (83 20.0
Elj CRM-3sec2 17.9
 [EmMa R 15.8
= ftii ] ol 15.7
= 5L-15m > 18
.[i23] elevation o o
E‘E 0.75m Contaur & v
- L[Z] elevation - B3
2 [ 2008Lidar 32
elevation g 1
meter PAN 0
Ir|
ES|
i
EIL-;Q Map Data —
.[#]€D default coverage &
: s Ly
=] Images
bl

| Rect_10ct2008

Delete unnecessary

data points (check
alignment and

(184853.0, 155243.00

EXXY T PR P e R e elevations in
overlapping datasets)
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Merging Scattersets

i Fle Edt Display Data Vertices Greshines Triangles | Scatter Web Window Help

SHOR QY b

2] msl
= [ 2364_0409__MLW
@z

=
= B imaoes
[ Rect 102008

Scatter Options. .,

— Select scatter zets to merge

Merging all scattersets will integrate all points.
Overlapping areas of scattersets should either be
deleted, or use a separate method of merging (by
prioritizing using triangles).

Frionity | Scatterset | terge |Datasel
1 CRM-3sec2 i MSL
y 2 SL-1.5m I eleration
¢ 3 0. 75m Contour I~ elevation
4 2005Lidar ~ malm
sssmERErevans| s | |5 et ¥ sl
e B F364_0409_ft_MLw [

Select Al |

Deselect &l |

Iove up

ove dowr

KEERERENENER

— Merged zcatter zet options

Hame: IMerged

[~ Delete original scatter sets

Owerlapping region options

%' Merge all scatter points

" Dielete lower priority scatter paints

¥ | Maittait tiangulation

Help... |

IZ Ok I Cancel |

Select the dataset

] Fle Lt Delay Doty Vertes Ureshines Triagdes Soatter Web Window Help
cEsmEQas bl

= (L Scate D
= B[] A e
1Z] ML

o

o Bl 5L 15
il eleastion

= B[ 0.75m Contow
[Z] st

= F[ AL
1] elewation

2 med
(o[ E=2REENEY
i 2
B mmdl
= Elkd
1 elevi_
=[] Map Data
13 default coverage
= [l Imags
] B Finct_10c23006
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@ Surface-water Modeling System (SMS) A

Questions?

Mitch Brown
Mitchell.e.brown@usace.army.mil
601-634-4036
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