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Introduction to Bathymetric Databases In
s

®

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

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

®

Ergme Vnige T

* 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)
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R Common Spatial Reference Datum & Vertical
. Datum

Horizontal Projection & Datum: Vertical Projection & Datum: Must
Pick a system in metric units that is be in metric as well; Datum is not
planar (UTM; State Plane) necessary (Local)

Select Projection x| Select Projection x|
Frojection I Projection | r Object projection

Projection: Ll e .. | Projection: Load From File... |

UTH j ; IState Plane Coordingte Systern j ; — Harizantal

FS0w - - Save ToFile.. | Save ToFile.. | Aol
est Malapsia [Peninsular] | a D atum " Local projection

Sinusoidal ﬁ I NADE3 =
Sinsond st ; Units: 1.5, Survey Fest -
e el Planar Units: p =
Stereographic < IMETEHS * Global projection
Swedizh Grid S — L
Swiigs Grid one: Set Projection |

965 [Uklad 1965) [Polanc  Fre) b Mew Jersey [FIPS 2900) 2

Ll

L

System 1 e
Pmas Mt Nevada‘west [FIPS 2703 - Eur_rentt_ State Plane Coordinate ;I
ransverse Mercator 0 rojection:

Transverse Mercator [South-Orient Value E!‘,'El proy System [NADS3). HADES, LI
[fem it Equidistant . 0999800000 xica East (FIPS 3001) A

. -593.00000000 Mew Mexico Central [FIPS 3002] _ -
Wan der Grinten ) Mew Mesica ‘wWest [FIPS 3003 - Wertical
Vertical Mear-Side Perspective 0.00000000 L
wagnen il [Hemmerwagnei] 500000 EXTRA SCALE CENTER EASTING (.. 0 Prajection: ||_Dca| ﬂ
Winkel | A 0 EXTR& SCALE CENTER HORTHIN... 1]

Urits:

Cancel | Cancel |

...Need to convert all bathymetric data
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R Tides and Currents (NOAA)

Aug 17 2011 14:07 GMT ELEVATIONS O STATION DATUM
Hational Ocean Service (HOAA)

) C0-0PS Data Map - Mozilla Firefox =1olx|

| & | htzpi/fegisws01 nos roa, gov/websiteco-opsstations;viswer him? ctiveL syer=7id ayers=000000010 v 9

Station: 8531991 T.M.: 75 W
Hame : LONG BRANCH,FISHING PIER, HJ Units: Meters
Status: Accepted (Apr 17 2003) Epcch: 1583-2001
= Datom: STHD
, Raritan Rivgr Woodbridge Creek #1
gy
“haosaqupia Crooks Sanay Hoox Datum Value Description
Red Bank, Navesink Rivgr 'or_-eanlc. NavesinkRiver || e
Long Branc, nsidhs MHHW T.294 Mean Higher-High Water
MHW 7.18 Mean High Water
1“””“““““‘ L3 NAVDEE 6.609 HNorth BEmerican Verticael Datum of 1988
+ (S COIL £.542 Mesn Diurnal Tide Lewvel
L ad MSL 6.534 Mean Sea Lewvel
MTL 6.519 Mean Tide Level
| MLW 5.848 Mean Low Water
| MLLW 5.7930 Mean Lower-Low Water
‘Bamegat Infet (inside) SIND 0.000 Staticn Datum
T 1.504 Great Diurnal Range
MN 1.341 Mean BRange of Tide
http://tidesandcurrents.noaa.gov/station DHQ 0.105 Mean Diurnal High Water Inequality
. 0 g i d ity
_retrleve.shtm|?type=DatumS 0O 0.058 Mean Diurnal Low Water Inequality
HWI 12.26 Greenwich High Water Interval (in Hours)
LWI a.04 Greenwich Low Water Interval (in Hours)
Meximum 8.269 Highest Ckserved Water Lewel
Max Date 19870102 Highest COkserved Water Lewvel Date
Max Time 09:12 Highest Cbaerved Water Lewvel Time
Minimum 4.389 Lowest Observed Water Level
Min Date 19780110 Lowest Observed Water Lewvel Date
Min Time 21:00 Loweat Ckserved Water Level Time

Tidel Datum Analysis Pericd: 0170171975 - 12/31/157%
01/01/15881 - 1273171984
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Vertical Datum Conversions A

®

NOAA (Long Branch) COE NAN Benchmark
NAVD 88
MSL § 0.24 ft (0.073 m) 1
A
2.25 ft 11t
(0.686 m) (0.335 m)
! NGVD 29
A A
(0.485 m) (0.579 m)
# 4 | MLW
0.18 ft
| (0.055 m) MLLW
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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
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® Datums
Reproject Current E|
Current projection M ew projection
[v Specify
Horizontal Harizontal
(" Laocal projection (" Laocal projection
Itz | J itz | J

* Global projection i+ Global projection

Set Projection Set Projection

Current Sustem [MADE3], MADST Current Spstem [NADEZ), NADES,
projectian: IJ.5. Survey Feet, projechior: Meters, ZOME = 23000,
Wertical Wertical
Projection: | Local j Projection: | Local j
Units: U5 Survey Fest | Units: |LL5. Survey Fest =~
Ok, | Cancel |

Obiject Projection tells SMS the present projection.

Checking “Specify” Project Projection is used to change the projection.
It will physically change the coordinates of everything loaded in SMS.
The projection settings are saved in the SMS project file (*.sms).
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B0 545 101 64-bik - [untitled.sms]

Converting Elevations to Depths
(CMS Requirement)

a Pl Edt Deply | Dsts Vertioes Ereskines Trisngies Scatber Wb Window Help

A== i
Data Calculatar, ..

Data Set Toolbox,.,
Find. ..

Data Calodlator..,

Wector Options. ..
Conktour Opkions. ..

Film Loop...
TransForm, ..
Zonal Classification

Filter. ..
Delete Duplicate Poinks

Scatter - = Mesh
Scatter Conkour - > Feature
Boundary - = Feature

T4

EXET L b P

=1l
=% x|

[

x
" Scale " Translate " Rotate
EY |1':| EY IIJEI Angle: ID-Ij
v |1.EI v ID'D Ais location:
£ I'I-D £ ID-D
W ID-D
¢ Depths <> elevations
WSE: |D.E1
¥ Frame image after transformation
Help. . | & ak. I Cancel |

CMS uses Depths (positive values
are at the water surface and down
deeper into the water column)
instead of Elevations (positive
values are at the water surface
and above)

« Data - Transform

Can adjust scatterset data by
scaling, translating
(adding/subtracting), or rotating
horizontal or vertical.

o Select Depths <> Elevations
Flips negative elevations to
positive depths. Necessary for
CMS model calculation.
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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

B 5015 B L G-k - [SRL=ms)
PR ———

et rar Skl Tnanches

SHIW|EE S L]

| S S
[ET sl

H :: j M
! |

1
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il O =l

EXE P r e

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

®

NOAA (Long Branch) COE NAN Benchmark
_ NAVD 88
MSL 4 0.24 ft (0.073 m)
A
2.25 ft 11t
(0.686 m) (0.335 m)
_ y NGVD 29
(0.485 m) (0.579 m)
4 d MLW
0.055 m Urveys
4 ) MLW > MSL MLLW

1.9ft + 1.12ft — (0.24f)

= 2.76 ft (.841m)
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NAN Surveys

MLW > MSL

1.9t + 1.12ft — (0.24ft)

& R4

o
Saaslo
[ = = R |
\

Ern PR
N
(L]
o

Full

= 2.76 ft (.841m)

Channel
Survey

(B

I [ |
: | | Emancemme
EXXY I FEX P IR 1

Lot

Horizontal Datum: Now
State Plane NAD27 New Jersey 2900 (f:t)
Vertical Datum:
MLW (ft) — COE Datum (not local NOAA benchmark)
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Dataset Calculator

®
o=
éﬁWﬁMMS!ﬁMBWI‘W%W%Mr =18
BRI - i —
B Contowr (F) Dataset Toolbox x|
e 35.0
G e 202 —Tools —Data Calculatar
o B HaoDsis  Fimleoe,
B9t Tmstom . f:: =-Math —Data Sets — Time Steps
kb 17 L Dmpa"e data sets =] 3364 _0409_fc_MLW (active) 1 ooo00o0 ] o
sy g'z E| S|.:l|.a|:i 23 a. 2 -_
Bourcdiry <> Frasluro " -
Lbondeyorain 7] -3 )
W i - Smookh data sets b. x Iucat.mn
. Geometry 23 c. v location
: i (3rid Spacing 5
= P I?--Tn:amporal
B y P Sample time steps r
=) Conversion o g
y : ‘- Sralar ko Veckor [ e e s
S
¢ - Wave Length and Celerity | e man) e
: e gravity Waves e
=8 Modification =
M_ap activity [™ | Use all bime steps _lof
i Filker =
. | | A ;IEI
EX T [ I-E Par R MR- —Calculator ‘
Open the data cakulastor of the data sl tooler,
| d++0.541
0 I S T
gk | In | Ky | max | -
- | log | sqrk | ave |
Add to Expression | Data Set Infa... 4 | 1= | abs | krunc |

Update Available Tools Cubput data set name: I i s Cornpute K
Help... | Dane |

T T |

XYL IFEE Pk

|(—622675‘0, 491754.0)

[ E-
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June 2009
Survey

Provided conversion from local datum
to NAVDS8S8:

MLW - NAVDSS8
+2.41 ft (0.735 m)

MLW -> MSL
XYZ pulled out of drawing and + 2.17 ft (0.661 m)

changed to ascii format

//

2
e
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Field Data Collection — Multibeam Bay

® Bathymetry (August 2009)

o |=( 3]
Q Flle Edit Display Data Wertices EBreaklines Triangles Scatter ‘Web ‘Window Help ==l
ElIEL IEEEER v z | 5 v iy
52| contour (m) / .
B[] Seatter Data
. & [ZI[F Field Team Measurements 0809, < 0.0
- mz g 42
E“.‘.-gpdz‘:t:ull coYerage ':k- -23 i .
“1H s Horizontal Datum:
o~ -4.7
= |58 State Plane
AW-70
B NAD83 New

Jersey 2900 (m)
/ Vertical Datum:
-' NAVDS88 (m)

EIR
"
F

‘I I LI (190260.7, 151370.3)
XXX IFEX PRI
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LIDAR

®

Depth (ft) SO -

* Files are emailed in separate sections 82,0

65.0

from the NOAA CSC Archive 48.0

31.0

= Typically several to 10s of files that A
are 5-100 mb in size b

-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)
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Coastal Relief Model (DTM/DEM)

| & Bathymetry & Global Relief | ngdean... | = | B NGDC 3 Arc-Second Coastal Relief Model

NATIONAL GEOPHYSICAL  search nape © Search noas o S h S T R O R B R~
DATA CENTER G0 | § o e o o o e e i S - Sy

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 Bathyretry ((HO DCDE)
International Ocean Mapping Projects

Multibeam Data

DEM Discovery Portal MNOS Hydrographic Survey Data

Satellite-derived Data

Trackline Data

I
I
'E
I
I

5 el Images

Create Custom Grid Puerto Rico |

ETOPO Gridded Relief Models

Images & Animations
Tsuhami Ihundation DEMs

click an area of the map above to view/download images and data

Offline Products ﬁ GEBCO

Cnoastal Relief & Tsunami Inundation = -

FTP Access Coastlines & Coastline Extractor Intetnational Ocean Mapping

Digital Elevation Model (DEM) Discovery Portal
Contact MGG . :

Global Relief (ETOPO1, ETOPOZ, ETOPOS) [ ) I ECGTENES [ehn

eoloqy & Geophysics

Sediment Thickness

Topography {Land Elevations) TR E TR AR

Al Topoaraphy

Global Land 1-km Base Elevation Project (GLOBE)
1S, State images of 30-second Topoaraphic Data
Lidar Archive

Related External Sites

Dovnload ETOPO1 kKMZ

NGDC compiles, archives, and distributes
bathymetric data from coastal and open ocean =
areas, including acting as the long-term archive for = B
Posters, DWDs & CDs MNOAA National Ocean Service (NOS) data collected I r

in support of charting and navigation.

Educational Resources

- 4 e |

NGDC compiles the global ETOPO1L 1-minute relief e ™ = ™ e N ™ b b - - & = -

database, coastal relief models for US coastal |

areas, creates digital elevation models for tsunami

inundation research, and stewards gridded o
topogranhic data from the GLOBE project. sl GEODAS Grid Translator - Dasign-a-Grid ="

b Paimtnsh

MNGDC participates in numerous international ocean — ey

mapping projects, and operates the International
Hydrographic Organization (IHO) Data Center for 3
Digital Bathymetry (IHO DCOB) on hehalf of the
mermber nations,

: -
NOAA > NESDIS > NGDC > MGGD > Marine Geology & Geophysics Questions: dem.info@noaa.gav P —
enerate a o Sec Somcase 5
MGDC Home | Contacts | Data | Disclaimers | Education | News | Privacy Policy | Site Map = - - :
rd Ak Orid Formst
secon M e i
I~ Winary Rater Fanmat  Tab
" RSCI1 Racter Farmat I RSCIE () Hmader " Comma
XY (madat, Septh) T N beader © Comit L mpty Grid Colts
Done Y 15
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Coastal Relief Model A

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

1st CMS Webinar, Coastal Inlets Research Program, June 11-15, 2012 18



Extra Bathymetry

= Convert shoreline
shapefile in SMS

Horizontal Datum:

State Plane NADS83
New Jersey 2900 (ft)

= Added extra bay contour
(setto -0.75 m)
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Select Default Coverage under Map Data
Type - Generic - Mapping/Observation/Shoals

. Draw arcs (polylines) feature
with £ tool

AN

¥ Select arcs &
St and convert the z
i elevation to the
& desired contour

& elevation

EXX Y1 FiEE varnnl

AteE@EF0Ywn B
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Create Scatterset Points from Map Data

s 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 |5
Total Mumber of Segments |7
Tatal Arc Length(s) 1256531031 7481

2103502310966
34.015373831023
mmmmmm 54 617176030572

=lolx|
181X

= Fe€ature Objects - Map>Scatter
& Include Feature Pts and vertices
and the Arc Elevations

EXIT 1 PEL Pl

Redzrtute vertees long seected arcs.

- Scatter Point ZWalue Souce —————————————

& Arc elevation

" &c node and vertex elevations

" Are spacing

Mew scatter point set name;

EXXT 1 P Pyl

Gererate SHOALS (scotter) pinks from ke Foature sbiects.

(151
RReEALF O wN B v &S
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All Files Referenced to Same Horizontal and
. Vertical Datum

PA5MS 10.1 64-bit - [Build2.sms]
Q File Edit Display Data Yertices Breaklines Triangles Scatter ‘Web ‘Window Help

ElIEY IEEERIE v Z
& g Depth (m)
EI--I_E Scatter Data q 20.0
&[] CRM-3sec2 17.9
- ~[Z1H{L ﬁ 15.8
oL ol 13.7
o3 16
3.5
P ‘k‘ 7.4
E elevation . :2
2005Lidar :
H elevation |¥ 14
A -1.0
ir]
N
i
mszl
2 [ 2364_0408_ft_MLw
Lz sl
B[] Map Data —
. [#]€D default coverage T
-l Images -
' bl

[l i Frect_10ct2006

Delete unnecessary

data points (check
alignment and

(e eEATFOrar R nasE elevations in

overlapping datasets)
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el Merging Scattersets

B 55 10.1 64-bit - [BuildZ.sms] =12

e e —, =2 Merging all scattersets will integrate all points.
LT | ; Overlapping areas of scattersets should either be

deleted, or use a separate method of merging (by
prioritizing using triangles).

2] MsL
i3t
Sk

el
- [ 3364_0409_1_MLW
2 2
25 m mal
&A@ Moo Dala

- Q Rect_10ct2006 il
s Select scatter sets to merge
Friority | Scatterset | Merge | Dataset T FRE
Ty 1 CRM-2sec? ~ ML j g.ue B Dejhay Dals Veibies tredhoes s Scallsr Web Wik e =18l =
: BT BT T R —— I
2 SL-1.6m I~ elevation j = 1] wepmim
£ N =[]l Sraer Daea
_'= 3 0.75m Conbaur v elevation j L;J ﬂg :nu-:.«; & 3?:
,: . [Z] mMsL hd 188
W[4 2005Lidar [ msl_m | in | e
= 5 = B 5L 1 6. . 1e
ateEAEFOYanb | ¥ g points_m v sl j E"% clvaion “| o
- 3| *2] 075 Conlos i
I 200tids ] 32
[Z] sevaion i 1
Bl e A 1.0
ol el m £
i ®
{21 med [
= W[ 2364 M09 mLw
[
Select Al | Deselect Al | Move up el e davn 5 el
=1 M _|
el |l
~ Merged johs——————  — Overlappi i i : L Map Dals =
ged scatter set ophions werflapping region aptions (145 defoult coveragr | %
) = [l Imees |
Name: IMerged ¢ Merge all scatter points [ Rect_ 1002006
I Delete original scatter sets " Delete lower priority scatter paints
IV | Kaintain tiangulation
Help... | IZ Ok I Cancel |

Select the dataset

L2700, S454 0}

(Bae@AEFOran B 0 aaty
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@ Surface-water Modeling System (SMS) A

Questions?

Mitch Brown
Mitchell.e.brown@erdc.dren.mil
601-634-4036
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