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Overview

Description/Challenges

o Standardize the use of 1) spatial and 2) meteorological and oceanographic data
for defining sediment budgets and reducing the uncertainty in estimates and
variability

o Determine the amount of sediment entering/leaving a system and guantify the
inlet sink for balancing the budget.

Objectives

» Develop tools and methods to utilize spatial data to provide input into a sediment
budget

BLUF: RPAT is an ArcGIS data calculator and semi-automated methods to
facilitate gathering regional process information, and “smart analysis” of lidar
bathymetry and topography to extract volume/shoreline change for the purposes of
constructing sediment budgets and providing boundary/quality-control information
for numerical models. This work addresses Statement of Need (SoN) 2013-N-5
“Automated Feature Extraction for Sediment Budgets.”
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National Coastal Mapping Program

Goals

s
=

 Develop regional, repetitive,
high-resolution, high-accuracy
elevation and imagery data

 Build an understanding of how the
coastal zone is changing

 Facilitate management of
sediment and projects ata
regional, or watershed scale*
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Approach

» Provide input into sediment budgets utilizing three-dimensional spatial data
» Extract features from spatial data
« Shoreline change and cumulative change
* Inletinfluence extent
* Representative profile
 Delineate ebb shoal feature
* .. Volume/volume change at inlet

spatial data Shoreline change/cumulative — volume/volume change at inlet
bathy/topo l /7
inlet extent

_ idealized bathy
shoreline

dune crest/toe/r TS /

representative profile

ebb shoal
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Dunes

* Provide natural buffer from waves/runup to
upland areas

* Volume of sediment available for beach recovery
* Included as part of beach nourishment projects

dune

Offshore bar

Elevation (m)

b & A o oa @ ®

L
(=]

- 1 1 1 1 1 1
100 900 s00 700 600 500 400 300 200 100 0O
Distance (m)

~—~
S
~—
]
(e
=
&)
(e
Q
-
)
=)
o
—
o
N

~« Dune height — crest of the first
dune

 Dune toe — slope change in
;. dune

2m



http://upload.wikimedia.org/wikipedia/commons/0/08/USGS_logo.png

Zero Contour

1.3 m

Beach width provides buffer
before the dune as well as
recreational benefits

» Defined as the distance between
the zero contour and the dune toe

» Active portion of the beach

Contour change rate

» Used to determine hot spots of
erosion and cumulative change
can identify extent of inlet influence

2010 beach width (m)
2004-2010 change rate (m/yr)
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Ebb Shoal

« Migration of sediment in ebb shoal may fill in navigation
channels

e Use ebb shoal boundaries from multiple years to create a
maximum polygon for the ebb shoal feature

b= = e L L L e e o= o=

AV (beach erosion/accretion),
P (beach fill, dredged placement),
‘_

Qsmk ”‘SQ— = R {dredging, mining)
Qsouroe (LST) 4

B C;.sourc'.e (LST)

" Qsink(LST)

| ocean

l Qsink (e.g., sea level submanne canyon)
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Ebb Shoal

o Migration of sediment in ebb shoal may fill in navigation
channels

« Use ebb shoal boundaries from multiple years to create a
maximum polygon for the ebb shoal feature
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Ebb Shoal

o Migration of sediment in ebb shoal may fill in navigation
channels

« Use ebb shoal boundaries from multiple years to create a
maximum polygon for the ebb shoal feature
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Shoreline Change

=Shoreline vector —
standard NCMP product
=|ntersect shoreline vector
and transects

Inlet influence extent

=Nearest neighbor search
around inlet to create
initial boundary for change
analysis

=Change in slope of
cumulative shoreline
change for inlet extent

®
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Shoreline Change
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Shoreline Change

Cumulative Shoreline Change
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Data Inputs

o XYZ text file representing a single - Build Scenario Points
prOflle I|ne Q. Auto SQI?CI Cast Points
Y Cast Profiles
— Representative profile from region -) & Prepare Data Inputs
beyond inlet influence ¥ Create Shoreline Points

i L] Profil
— This file must be comma-separated. MUERH BGEASY ene

- Coqrdlnates must be represented in | LBPprofile_extractoxt - Not., e = ea
decimal degrees.

File Edit Format View Help

e Shoreline polyline with a defined ||Lon,Lat,z
: -82.67010519,27.42054281,0. 8550(:
coordinate system -82.67014569,27.42050911,0.6968'
. : . -82.67018618,27.42047541,0. 3336
— If a coordinate system is not defined, ||-82.67022668,27.4204417,-0.3210;
: TR L -82.67026718,27.420408,-0. 60857
use the Define Projection tool within 8267030767 2742037439, -0.874-
ArcToolbox. -82.67034817,27.42034059,-1.142.
-82.67038867,27.42030689,-1.422.
-82.67042917,27.42027318,-1.695:
-82.67046966,27.42023948,-1.803' ~
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Profile

* Import the profile text file, and
convert the profile points to a

point shape file.

— This profile will be used to generate
the idealized ‘no inlet’ bathymetry

¢ Import Profile Text file l \ e

Frofile Text file
C:\Users\kSopjrd3\Documents'_Projects\eCoastal\RPAT'_PythonCode\InputData'\BigSarasotaprofile.bd

Qutput Point Feature Class
C:\Users\kSopjrd3\Documents'_Projects\eCoastal\RFAT'_FythonCode\OutputT est\BigSarasotaProfile.shp =

” Cancel Enviranments... | § Show Help >> |
' ®

0K
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Shoreline

e Divide the input shoreline into a
segment.

— Each segment is represented by a
point. These point locations serve as
the starting point for the casted profile
lines.

— Smooth the shoreline polyline prior to
segmenting to simplify the line

Select the Shoreline layer (polyline)

-
| Shoreline =

Enter the desired shoreline segment length. This will be the spacing for the cast.

Ouput Shoreline Segment Point Feature Class
C:\Users\kSopjrd3\Documents\_Projects\eCoastal\RPAT'_PythonCode\OutputTest\shoreSegments.shp

[ OK ] [ Cancel ] [ Environmenta..] l Show Help >> ]
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Casting Profiles
(55 Cast Profiles _w

* Representative - |
) . © Original Profile Points
profile points are | -
cast at the Shorel | Ne || ® zValue in Original Profile Points

segment locations. ||« snoreine segment points
. Shoreline segments || | | | -
Cast Profiles into NEW Feature Class. Create feature class here. (optional)
are numbered

Cast Profiles into EXISTING Feature Class. Select layer here. (optional)

* Selecting shoreline || | .
SegmentS Wl” Only Start cast line numbering at:
cast profiles for

2 Azimuth Options

those Iocatlons | ]Use Azimuth of Original Profile (optional)
® USGI’ haS CcoO ntl’0| V| Cast Profiles at 90 degrees to Shoreline (optional)
over azimuth Select Cast Direction (optional)
. North/West -
Optlons | ]Use User-Defined Azimuth (Enter Below in Degrees from East) (optional)

Azimuth Value (optional)
20

OK 1 [ Cancel ] [ Environments... l l Show Help >>
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Casting Profiles

o Cast Profiles at 90 Degrees to Shoreline—

— Select this option to calculate the line direction between the shoreline
segments. For each selected shoreline segment point, a line is cast at
90 degrees. This is the default option.

 Use Azimuth of Original Profile—

— Select this option to calculate the azimuth of the original profile points.
This value is used to cast all points.

— Note: If you select this option, you must also select the direction in
which to cast the scenario profile points. For example, if the water is to
the west of the shoreline, you would want to cast in that direction.
North/West = counterclockwise, and South/East = clockwise.

» Use User-Defined Azimuth—Select this option if you want to use your own

azimuth value for the calculation.

— Note: Enter the value in the Azimuth Value field.
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ldealized Bathymetry

« Generate the raster surface from the representative profile
« Use the raster interpolation tools within spatial analyst

B |
% Input point features Kriging
| =
® 7 value field Interpolates a raster
- surface from points using
kriging.

& Output surface raster

0
m

Semivariogram properties

Kriging method: i@ Ordinary i) Universal

Semivariogram model: Spherical "]

Advanced Parameters. .. ]

Output cell size (optional)

Search radius {optional) - A

QK ] [ Cancel ] [Enuirnnments... ] [ << Hide Help ] [ Tool Help j
®
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Volume

« Compare the idealized ‘no inlet’ bathymetry with the existing bathymetry
— Generate elevation difference grid

1 T__" "r}

=" Raster Calculato E 3 e

Map Algebra —
expression

& Map Algebra expression

Layers and varniables
18P _vol_inlet

1.0 28 3 E 7 8 ) El || exwossion yous
< Lep_diff_grd o H.B - pick expression you want to
L8P _ideslizedrast_cip. tif = BB B m Setiul un.
<>LBP_\dea|izedrast.tf
<> 2010_NCMP_FL_96_5mGrid_P Math The expression is
¥ 2010_NCMP_FL_87_SmGrid.ti composed by specifying
P —T— ' 0 D EB Exp i the inputs, values,
""""" operators, and tools to use. |
You can type in the
expression directly or use
the buttons and controls to
help you create it.

>

Conditional

i e

m
m

"LBP_idealizedrast_dip. if” - "2010_NCMP_FL_96_5mGrid_Proj11.tif"

Qutput raster

C:\Users\U4HNCLMD \Documents \ArcGIS \Default.gdb rastercale 7 The Layers and
.

variables list
i identifies the =

[ oK ] [ Cancel ] [Enwrcnmems... ] [ << Hide Help ] [ Tool Help ]

Scale

= e | - = dwolized No-Inlel Contour Lines
O 1000 2000 3000 Fast

Existing Bothymetric Contour Lines

QCEAN
21' E h-‘_'_"'l‘"—'-—--.r 2r

P e——t | 10"

= LBP_diff_grid.tif — 5
Value i, 2

™ High:10.4442 .

S e A NI R — 3

Pt
RER et o

F T T

& Adams

Low : -5.34152
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Volume

e Volume in inlet area

— Clip difference elevation raster to extent of maximum ebb shoal polygon or

other boundary

LEP_vol_inlet_2010

Input Raster

| LEP_diff_grid.tif
Output Extent {optional)

| maximum_pelygon

Rectangle

¥ Maximum

X Minimum

345592.642150

X Maximum

130674.307323

¥ Minimum

342952.178712

Use Input Features for Clipping Geometry (optional)

Output Raster Dataset

C:\UsersYU4HNCLMD \Documents\ArcGIS Default. gdb\LBP_diff_grid_Clip1

NoData Value (optional)
-3.4028232 4038

the
the

132438.704513

Clear

-

Use Input Features

=] for Clipping i
Geometry (optional)

If you are using a feature
class as the output extent,
you have the option to clip

polygon perimeter.

m

raster by the extent of
feature class or by the

+ Unchecked—The
raster dataset is
clipped based on
the minimum
bounding rectangle
of the feature class.
Checked—The
raster dataset is
clipped based on
the perimeter of the
polygon shape.

fmmbiien cusithain $an

ok || cancd | [Envionments... | [ <<hidendp | |

Todtidp |

Input Surfacs

[LBP_diff_grid.tif
Output Text File (optional)

Reference Plane (optional)
ABOVE

Plane Height (optional)

2 Factor (optional)

Pyramid Level Resolution (optional)
0

— Sl <]

Surface Volume

Calculates the area and
volume of a raster,
triangulated irregular
network (TIN), or terrain
dataset surface above or
below a given reference
plane.

oK ] l Cancel ] lEnvirunments‘..] [ << Hide Help ] [

Tool Help

I Dataset

PIane_Heig ht

Reference

Z_Factor

Area_2D

Area_3D

Volume

| v | ..\WebinarMaterialLBP_vol_inlet

-5.34

ABOVE

1

2145225 380475

2147545947054

7T085403.8357
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Volume

e Volume in inlet area

— Clip difference elevation raster to extent of maximum ebb shoal polygon or
other boundary

LBP wvol_ inlet_2010
Datazet

Plane_Height

Clip.

B T

Use Input Features =

=] @ for Clipping I

Input Raster
| LBP_diff_grid tif
Output Extent {optional)
| maximum_pelygon
Rectangle

¥ Maximum

345592.642150
X Minimum ¥ Maximum
130674.307323 132438.704513
¥ Minimum

342952.178712

Use Input Features for Clipping Geometry (optional)
Output Raster Dataset
C:\UsersYU4HNCLMD \Documents\ArcGIS Default. gdb\LBP_diff_grid_Clip1

NoData Value (optional)
-3,402523e 4033

Geometry (optional)
=1 @&l

If you are using a feature
class as the output extent,
you have the option to clip
the raster by the extent of
the feature class or by the
palygon perimeter.

m

+ Unchecked—The
raster dataset is W
clipped based on

the minimum

bounding rectangle

of the feature class.

Checked—The

raster dataset is

@ clipped based on

the perimeter of the

polygon shape.

IE m fmmbien susithain $lan

ok || cancd | [Envionments... | [ <<hiderdp | | Toolrep |

- ke -
:

P
Input Surface Surface Volume
[ LBP_diff_grid.tif -] @
- . Calculates the area and
O it Text Fil tional]
LIS EE) wolume of a raster,
@ triangulated irregular
Reference Plane {optional) network (TIN), or terrain
ABOVE - dataset surface above or
Plane Height (aptional) below a given reference
plane.
Z Factor (optional)
1
Pyramid Level Resolution {optional)
0
oK ] l Cancel ] lEnvirunments‘..] [ << Hide Help ] [ Tool Help

Reference

Z_Factor Area_2D

Area_3D Volume

k| WebinarMaterialLBP_vol_inlet

-5.34

ABOVE

1| 2145225380475

2147945947054 | 7085403.8357
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Volume

* ArcGIS tool that calculates volume available using a seaward
and landward boundary, such as the shoreline and dune line or
back line (landward limit of dune field)

— Volume calculated for each bin created (transect lines are
used to divide the region alongshore)

O Untitled - Archap - Arcinfo =
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help  Layer [& 2010 FL mosaic.tif ~1 %8 I 2 : &% Editor- T ) I Otal Vol l I m e an d
O & L 58 x| 9 > & 1300 ITl=1 E1 %= 230 Analyste | Layer [€ 2010_FL mosaicei EsRe L2 QeLAanl - Zidd i

@ &[]0 31531+ H- 0 X 1@ /BN R TIE, : = DR Tt o is] . - :
ArcToolbex 2 X Table OF Contents 2x P, 7 Area Of eaCh bl n
are calculated

[ ArcToolbox -3.:i§|v B E
-8 30 Analyst Tools 2 25 Lagers
EE]
B Aalysis Tocls 1= £ FARPAT_FY13\Data\volume_bins

B3 Cartography Tools - 1t
[l 2010 bi
By Conversion Toals =M

MNorVol
By Data Interoperability Tools mo 1?.; 5
By Data Management Tools Dg‘sl.ll ‘ ' ‘ ‘ ’I I I a S‘ ,I I
1By Editing Teols |:|1‘01 -15 I : .
B Geocoding Tools Dl‘n.zl ¥ r rl
By Geostatistical Analyst Tools mm20-4

1B Linear Referencing Tools
B Multidimension Tools

B3 Network Analyst Tools T
By Parcel Fabric Tools High: 75,9508
8 Schematics Tools
B Server Toals Low: 136759
1B Spatial Analyst Tools

1B Spatial Statistics Tools
B Tracking Analyst Tools

= £ FARPAT_FY13\Data\volume_bins\
= O 2010_FL_mosaic.tif

between bins, the
volume is divided

£ 3 FARPAT_FY13\Data\velume,_bins\FL_
& FL.2010_Bin_Volumes

o by the area to
account for
larger/smaller bin
sizes HEH

[ E— e ‘ . = ®

144960.789 331660.700 Meters
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Sediment Budget Input

» Use tools/methods to determine how much sediment is entering/leaving the
system

* Volume and volume change

 Inlet sink — representative profile beyond inlet influence compared to
existing bathymetry at inlet

 Provide input into Sediment Budget Calculator and SBAS

; Sediment Budget Calculator
Z Q source —_ Z Q sink — AV + P — R = Residual

—
6 source , Q sink = Import or Export to the cell ) /{L | 1
AV = Volume change within cell { H.mi%\
P = Placement in the cell ),

R = Removal in the cell s,
Residual = cell surplus or deficit, 0 = balanced cell

\ 4

\ Ii—
\ . o Lo v | | o

\

Joint Airporné Lid_alr

)

al Center of Expertise 1
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Questions?

lauren.m.dunkin@usace.army.mil
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