CB!

Florida and US East Coast Beach Change Metrics
Derived from JALBTCX LIiDAR Data

Quin Robertson, CB&l
Zhifei Dong, CB&l
Keqi Zhang, FIU

A World of Solutions -



4 Points *.1as Points *.txt Points *.txt Anamolous
9 Decimal Degrees »  Decimal Degrees > UTM Data?
e
-
Cﬂ Yes
= v
4 = No
5 Tile Points * txt
UTM
M h 4
[ 2!
-, Simplified ESRI Raster Catalog Shapefile Mask
E Grid > Mosaic Rasters
UTM UTM
v
e Filtered Surface Filtered Surface Filtered Surface Raster Catalog
O * tiff = ESRI Grid > ESRI Grid = Mosaic Rasters
- Decimal Degrees Decimal Degrees UTM UTM
¢ 2
==
o =
O ; !
8 Masked Filtered
Surface ESRI Grid
UTM




Total Volume Change Volume Change Above MHW L J?
W
1w 10 10 10 st Y
e A

@ ; )

=y glge= g

= g = s

g ilc» i

2 2 o

% HIEES g

5 :| g H]

= 2| 2 k]

5] 2| 5 3

o al g =

H 2l s 2

£ 2| £ =
@ 0
e - MHW Data Extents

=100 T T T T T T T T T T T T -0 T T T T T T T T T T T T
150 150 Lo 150 Lem Le0 Le%0 lec0 Le L0 17D 1740 150 150 150 150 1600 Lex 160 Le0 lao 170 17m 170
Transect Number Transect Number

1
/
e
e E
L5
|

R-0-B-T
> Legend

Rzz  R123 R24  RA25 R126 RA27o ., 4 State or Federal Suvey Monuments

RIET 140 B

100 m Transects
MHW May 2004

MHW November 2004
Elevation Change (meters)

seim

02mto1m

02mi02m

1mio-02m

- =
0 150 300 600 g ] 1me
[ "5 8

1in = 300 meters
Notes:
RAT ' p4g R R-20-T R21-T R22

Transverse Mercator, Zone 16 North,

American Datum of 1983 (NAD 83},

2. Maps are rotated to maximize surface viewing
from left to right. Check upper left comer of
‘each frame for north arrow.
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@ US East Cozst Scooe of Wori

= Maine to Florida/Alabama Border

= Quantify change between repeat datasets on sandy coastlines

— Total Volume
— MHW Volume
— Shoreline Change

= Describe wave environment that caused change
= Develop tools to aid in future incorporation of USGS metrics

A World of Solutions



Geographic Area

New Hampshire
Massachusetts

New York
New Jersey
Delaware
Maryland
Virginia

Northern North Carolina
Southern North Carolina
South Carolina

Georgia
Northeast Florida
Southeast Florida

Florida West Coast
Eastern Northwest Florida

Western Northwest Florida

Number of

Overlapping 5 km

Boxes
22

66
43
40

17
53
50
59
32
61
39
60

Start Date

10/19/2005
6/6/2007
11/11/2005
10/26/2005
9/2/2005
9/3/2005
9/3/2005
9/8/2005
9/28/2005
9/28/2005
1/13/2006
1/13/2006
7/1/2004
6/1/2004
6/1/2004
6/1/2004
11/22/2004

rsting Datz

End Date

6/19/2010
6/20/2010
5/26/2010
8/13/2010
8/28/2010
9/11/2010
8/2/2010
7/28/2010
8/16/2009
5/4/2010
5/4/2010
5/4/2010
5/4/2010
8/31/2009
6/20/2010
2/26/2009
6/20/2010
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@ Priase || Lirnitations

=  Point level

= Additional products — not utilizing JALBTCX final products
— 5 km filtered surfaces

= Mosaic size prohibitive

=  Black box

= No versioning

=  Manual data tables
— Difficult to QC

= VB - not ESRI supported

= lazy

= NEED A CENTRALIZED QUANTIFICATION SYSTEM THAT TAKES
ADVANTAGE OF ESRI’S SPATIAL AND DATABASE STRENGTHS

A World of Solutions



Filtered GeoTIFF
Surfaces (Geographic)

Generate Baseline

Calculate Volume
(Overlap and
MHW)
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a Model = Pyinorn JALETC,

Project to UTM

Generate Transects

Calculate Distance
(MHW)

Generate Masks
(MHW)

Combine Data
(Geodatabase by
State)




@ Pravious Tools:

DSAS -

DIGITAL SHORELINE ANALYSIS SYSTEM

DIGITAL SHORELINE ANALYSIS SYSTEM

Computer Software for Calculating Shoreline Change (and other problems dealing with the positional
change of a boundary over time)

The Digital Shoreline Analysis System (DSAS) is computer software that computes rate-of-
change statistics from multiple historic shoreline positions residing in a GIS. It is also useful for

computing rates of change for just about any other boundary change problem that incorporates
a clearly-identified feature position at discrete times.

The DSAS software is freely available.

Thieler, E.R., Himmelstoss, E.A., Zichichi, J.L., and Ergul, Ayhan,
2009, Digital Shoreline Analysis System (DSAS) version 4.0— An
ArcGIS extension for calculating shoreline change: U.S. Geological
Survey Open-File Report 2008-1278.

A World of Solutions
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Python Toolkit
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-

7 Batch Projection [=[=]s=]

Input Feature Class or Dataset Input Feature Class
or Dataset

@:\EnterpriselUSACEY 153707 _EastCoastLiDAR\R.awData\NIY2005_NCMP_NI_BareEarth_1méGrids\2005_MCMP_MI_01_BareEarth_imiGrid. tF
G:\Enterprise\USACEY 153707 _EastCoastLiDAR R awData\NI2005_NCMP_MI_BareEarth_1mGridsi2005_MCMP_MI_02_BareEarth_Lmirid. b
GiEnterpriselUSACEY 153707 _EastCoastLiDAR RawDataiMNI2005_NCMP_MI_BareEarth_1mGridsi2005_NCMP_MI_03_EareEarth_1miGrid. b
G\EnterpriselUSACEY 153707 _EastCoastLiDAR\RawDataiNI2005_NCMP_MI_BareEarth_1mGridsi2005_MCMP_MI_04_BareEarth_1miGrid. b
Gi\EnterpriselUSACEY 153707 _EastCoastLiDAR RawDataiMNI2005_NCMP_MI_BareEarth_1mGridsi2005_MNCMP_MI_05_BareEarth_1miGrid, bif
G!\EnterpriselUSACEY 153707 _EastCoastLiDAR R awDatai\NI2005_NCMP_MI_BareEarth_1mGridsi2005_MCMP_MI_06_BareEarth_LrmiGrid. tF
Gi\Enterprise\USACEY 153707 _EastCoastLiDAR\RawData\NIY2005_NCMP_MI_BareEarth_1mGridsi2005_NCMP_MI_07_EareEarth_Lmerid, tif
G:\Enterprise\USACEY 153707 _EastCoastLiDAR\RawData\NI\2005_NCMP_NI_BareEarth_1méGrids\2005_MCMP_MI_08_BareEarth_LmiGrid. HF

The input feature classes
or feature datasets whose
coordinates are to be
converted.

| [T r
Output Workspace
& \EnterpriselUSACE} 153707 _EastCoastLiDARProcessDatalh 2005 @

Output Coordinate System (optional)
NAD_1983_2011_UTM_Zone_18N @

=200

Template dataset {optional)

Threshold Yalue

- -

Ok ] [ Cancel ] [Environments...] [ << Hide Help ] [ Tool Help

A World of Solutio -



@ Digitize Basealine

=  Manual Digitization
— North to south
— West to east
— Straight lines yield more linear (equal area) results
— Landward limit of quantification
— Minimize buildings and vegetation
— Capture active change profile including dunes
— Landward to satisfy long term change
— Reviewed/edited based on recent aerials
— Confirmed with LiDAR data
— Iterative process
=  Automated Tool
— No overlapping bins
— Net volume accurate/maintained
— Transects clipped by baselines or preceding transects

A World of Solutions



% Baseline_Feature_Input_and_Cutput

Colurnn Murnber in input kable as label

% Revision Number { Far example "1" For first kime revision)

-

Step 1. Label
Baseline

This tool reads and
labels baseline
feature.

If the input baseline
has several
discontinued
segmenits, it has to be
labeled so that the
software knows where
to start and where fo
end calculation for
each segment.

This tool is used to
label the baseline and
create field names
"State", "bReV",
"Segment”. The
"State" is used to mark
the baseline with state
name. "bReVv"' records
the baseline revision
number. The
"Segment" has to be
unique for each part of
the baseline.

QK

] [ Cancel

] [Environments... ] [ << Hide Help ]

[

Tool Help ]

A World of Solutions



Soures: Bsif, DigitalBlobs, GaoBys, keubad, USDA, USES, ABX, Gaimapping, Asrogrd,
18N, ICR, swicsiopo, and hs @IS Usar Community




workspace (GDB recomnmended)

Baseline_feature_input

-

— Transect interval

Transect length

bl
Transect length unit

METERS

‘Which side of baseline to generate transect 7

Right

¥ Remove Intersecting lines with basline 7

NO

Step 2. Generate Transect

This tool is used to generate
transect lines along baseline with a
distance interval and transect
length specified by the user.
Transect lines can be generated
on either side of the baseline
(Right or Left).

For intersecting transect lines, the
transect line with higher "FID" or
"OID" is deleted to make sure that
there is no overlaping points.

Please be considerate when
deciding the transect length,
because longer transect line can
cause more intersections.

Input: Baseline

N i |

] [Environments... ] [ << Hide Help ]

Tool Help

A World of Solutio -
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Soures: Bsif, DigitalBlobs, GaoBys, keubad, USDA, USES, ABX, Gaimapping, Asrogrd,
18N, ICR, swicsiopo, and hs @IS Usar Community




i

@ wotkspace (GDE required)

& input transect

Sork objects in transect 7

ylle]

-

Step 2b. Update Transect Coordinate

If you manually edited the transect lines, this tool
is used to update the ending point and length of
each edited transect line

QK

] [ Cancel

] [Environments... ] [ << Hide Help ]

[

Taal Help

A World of Solutions



5 Step 3. Generate Polygon Between Transect

@ workspace(GDE) Step 3. Generate Polygon Between
@ Transect

% Input Transect (Feature layer)

I ~] @ The area between transect lines is
 Input SPLIT baseline used to divide and analyze surface

I E=) data.

This tool generates individual
polygon between transect lines.
The polygon is used to divide the
surface into bins and calculate
elevation change and other
statistics within.

If you are using transect lines that

are not generated by our software.
You MAY need to add the
"Baseline_ID" or specify a field to

tell the software where to start and
end. Otherwise, the software will
connect all the transect lines. If two
adjacent transects are from

different regions, there will be a
problem. L

> | 1 | 3

Ok ] [ Cancel ] [Environments... ] [ << Hide Help ] [ Taol Help ]

A World of Solutions



Sources Esnl RigitalGlobe  GeoEye)i-cuty
IGN IGP swisstopo)and the GISfUser

. US

DA, USBS, AEX, Gaimagping,




Step 5.

@ workspace (GDE)

@ Raster_Diff _Input

@& Before Raster Date (in Format "y yMMDD")

@ After Raster Datedin Format "¢y MMDD"

© Transect_mask_input

Wolume Unit

CLUBIC YARD

-

Step 5. Calculate Difference Grid
Volume

This tool analyzes the difference
grid within each area slice and
guantify the maximum, minimum,
mean and standard devidation, and
save the statistics in the table.

QK

] [ Cancel

] [Environments... ] [ < < Hide Help ]

[

Tool Help

A World of Solutions



Soures: Bsif, DigitalBlobs, GaoBys, keubad, USDA, USES, ABX, Gaimapping, Asrogrd,
18N, ICR, swicsiopo, and hs @IS Usar Community




@ MIFIVW Snioreline

= U.S. Geological Survey Open-File Report 2005-1027

2005

= An Operational Mean High Water Datum for Determination
of Shoreline Position from Topographic Lidar Data

= by Kathryn M. Weber', Jeffrey H. List', and Karen L. M. Morgan?

' U.S. Geological Survey, 384 Woods Hole Road Woods Hole,
Massachusetts 02543

2 U.S. Geological Survey, Center for Coastal Geology, 600 4th
Street South, St. Petersburg, Florida 33701

A World of Solutions
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@ workspace (GDE recommended) ; Step 6. Generate Shoreline [MHW} §
oo TS e
MHW).

@ Date of rasker laver(Format "yYMMOD")
@ State Mame ("DE" For Delaware)
@ MHW (value)
% Smooth shoreling or nok ?

Smooth Algarithm (if smooth applies) (optional) .

smooth Tolerance (if smooth applies) {optional) 4
& Mumber of lines ko keep

- -
(874 ] [ Caneel ] [Environments... ] [ << Hide Help ] [ Tool Help

A World of Solutions



8eures: Bsi, DiglalGlobs, GasBys, keubad, USDA, USES, AEX, Gaimapping, Asrogrid,
IGN, IGPR, swisstopo, and e @IS Usar Commuiity




@ MIFHW TO

Dune

CE> oD
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@ workspace Step 7. Generate Polygon Between

Transect above MHW

% Input Transect

| =
% Input Splitted Baseline

| =
% Input MHW line

| ~

% If multiple points, which one to choose 7

- -

[0]4 ] [ Cancel ] [Environments... ] [ << Hide Help ] [ Tool Help

A World of Solutions



8eures: Bsi, DiglalGlobs, GasBys, keubad, USDA, USES, AEX, Gaimapping, Asrogrid,
IGN, IGPR, swisstopo, and e @IS Usar Commuiity




@ workspace (GDE recommended)

% Raster Input

@ Shoreline_mask_input

@ Wolume floor elevation {negative feet)

Wolume Unit

CUBIC ¥ARD

e

Step 8. Calculate Volume above MHW

This tool analyzes the difference
grid within each area slice and
guantify the maximum, minimum,
mean and standard devidation, and
save the statistics in the table.

QK

] [ Cancel

] [Environments... ] [ <= Hide Help ]

[

Tool Help

A World of Solutions



& workspace (GDE)

% Transect_input_feature_layer

% Shoreline_before

% Shoreline_after

% If multiple points, which ko choose

-

Step 9. Calculate Distance along
Transect

This tool calculates the difference
from shoreline or other lines to the
baseline. The distance will be
further used to calculate beach
width, dune width and so on.

Ok

] [ Caniel

] [Environments... ] [ << Hide Help ]

[

Taol Help

A World of Solutions



@ Project SuUrnrneary

Baseline Number of
Length (km) Transects

0]
®
o
oa
A
Q
o
=
(@]

ME

NH T 150
MA R 3,810
192 1,920
T o 2,030
DE 440
T 500
183 1,330
508 5,080
277 2,770
GA  [EEVE 1,450
1,230 12,300
Total  EEEPLY 32,900

A World of Solutions



@ Nl Surnrnary Statistics

= 2005 to 2010
= 146 transects/bins analyzed

= Shoreline Change
— Range:-5.1t03.5m
— Mean: -0.3m
= Volume Change
— Range:-12,784 to 2,408 cy
— Mean:-2,728 cy
— Density: -8.5 cy/If

A World of Solutions
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Outout G

et

. . . Generic .. Specific GIS | If numeric, |If numeric, | If text,
D D
Field Name Field Alias Data Type escription Data Type Precision Scale |Length efault Value
Text 5 XX

US State

Baseline
revision
number

Transect
revision
number

Transect
Number
Mean High
Water
Elevation

Mean
Difference

IIIIHHHIIII

dDensity

MHW Volume
dDensityMHW Change
Density

A World of Solutions

Volume
Change
Density

Difference in
Mean High
Water
Distances

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

Numeric

State where transects
are located

Revision number of

Text

baseline used to draw Short Integer

transects

Revision number
when generated

Transect number
within the State

Elevation of MHW in
NAVD88 meters

Average value of
difference within bin
in cubic yards

Volume change in
cubic yards per linear
foot

Difference between
bDistMHW and
aDistMHW in meters

MHW volume change
in cubic yards per
linear foot

Short Integer

Short Integer

Double

Double

Double

Double

Double

5 0
5 0
10 0
5 2
10 2
10 2
10 2
10 2

-99999

-99999

-99999

-99999

-99999

-99999

-99999

-99999




Geoid Variations

A World of Solutions -



Wi
1A
IL
0
MS
A Ly 2
doss
FL O\ "
X Geoid Test | 5
% O 0 75 150 300
US States : —

Geaoicd Variations

A World of Solutions



ocation
FL/AL Border
Clearwater Beach, FL
ape Canaveral, FL
L/GA Border

oM O g @
Q
(@]
=
o
1]
Q
=
Q.
73
Q
=]
Q.
9
>

’

Q)

A/SC Border
sle of Palms, SC
C/NC Border
ape Lookout, NC
C/VA Border
og Island, VA
ssateague Island, MD
ndian River Inlet, DE
sland Beach State Park, NJ
reezy Point, NY
ire Island, NY

<
o
>
-+
Q
c
=
)
=]
>
~+
2
('}
2
S
=
~

II

)

ape Cod, MA
H/ME Border
Isle Au Haut, ME

A World of Solutions

-27.534
-24.415
-28.327
-28.531
-30.584
-31.610
-33.550
-35.373
-37.602
-38.399
-36.861
-36.199
-35.741
-33.257
-32.347
-31.716
-30.992
-27.868
-26.546
-24.645

-27.340
-24.261
-28.207
-28.604
-30.559
-31.522
-33.490
-35.391
-37.621
-38.402
-36.848
-36.142
-35.727
-33.240
-32.285
-31.689
-30.979
-27.914
-26.497
-24.783

ao0jc Vartical Differarncea

Geoid12A (m) [Geoid99 (m

-0.194
-0.154
-0.120

0.073
-0.025
-0.088
-0.060

0.018

0.019

0.003
-0.013
-0.057
-0.014
-0.017
-0.062
-0.027
-0.013

0.046
-0.049

0.138




Wave Data
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@ Selected WIS Stations

A,»-,,;:
.
X WIS_Locations !
| \ US States lo-gjo—_?'noﬂuome:ers

A World of Solutions
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Geographic Area

New Hampshire
Massachusetts

New York
New Jersey
Delaware
Maryland

Virginia North
Virginia South
Northern North Carolina

Southern North Carolina

South Carolina and Georgia

Northeast Florida
Southeast Florida

Florida West Coast

Eastern Northwest Florida

Western Northwest Florida

A World of Solutions

< "|“(_ [_“f} ,/‘() r:ﬂ.-l[“)fi’;

A

e W

63021
63043
63049, 63068
63110
63138
63155
63166
63183
63199
63225

63297
63359

63426
63447, 63469

73237,73293
73193
73169

10/19/2005
6/6/2007
11/11/2005
10/26/2005
9/2/2005
9/3/2005
9/3/2005
9/8/2005
9/8/2005
9/28/2005
9/28/2005
1/13/2006
7/1/2004
6/1/2004
6/1/2004
6/1/2004
11/22/2004

6/19/2010
6/20/2010
5/26/2010
8/13/2010
8/28/2010
9/11/2010
8/2/2010
7/28/2010
8/16/2009
8/16/2009
5/4/2010
5/4/2010
5/4/2010
8/31/2009
6/20/2010
2/26/2009
6/20/2010




Wave Rose

WIS Station - ST63426
07/01/2004 to 04/30/2010

A World of Solutions



@ Daljveraolas

= Digital files in geodatabase format

= MHW shorelines for each year

= Difference surfaces in GeoTIFF format

= Shoreline change by transect in geodatabase format

= Volume change by transect in geodatabase format

— Overlapping
— MHW

= FGDC compatible metadata for each GIS dataset
= Wave roses
= Python toolbox

A World of Solutions



@ Futurae Wor

= Complete Deliverables
— Shoreline Change
— Volume change

e Qverlap
* MHW

= |nvestigate Geoid Variation
= Develop query tool
= |nvestigate Automating Map Generation

" |ncorporate USGS Metrics

— Dune Height
— Beach Width

A World of Solutions



@ Tnarni Youl

= Quin Robertson

— (732) 423-0030

— william.robertson@cbi.com
= Zhifei Dong

— zhifei.dong@cbi.com

= Keqi Zhang
— zhangk@fiu.edu

A World of Solutions
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