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R Installation and Setup

Step 1

Download R from http://www.r-project.org website by first selecting the CRAN link under
'Download, Packages'
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Step 2

Select a mirror (location) that you wish to download R from. Some mirrors might be faster

than others.
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R Installation and Setup

Step 3

Click on the ‘Windows’ link to access the Windows versions of R’s installation files

' (@ The Comprehensive R Arch... o
= G M 9 ntipfiorancassedu/ » O~ F~
s SKID Weather Statio,.. [ Camstudiz - Fres Scr... @ Scribus Yideo Tukarial, . 1FD v thefresdictionar,., [ CGAL - Computational, .. s' Index of fdesc_reports [ ) USGS Publications Wa, . > [ other bookmarks
-
The Comprehensive R Archive Network i
Frequently used pages
Dowmload and Install B
[Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one of
CRAN these versions of R:
Nirrors
TWhat's new? * Linux
Tagk Views * MacO3 X
Search * Windows
Ahout R Source Code for
R Homepage
The R Journal Windews and IMac wsers most likely want the pi piled binaries listed m the upper box, not the scurce cede. The seurces have
to be compiled before you can use them. If you do not know what this means, you probably do not want to do it!
Software
. ¢ 91 . .
Click on the ‘base’ link to access the base R installation file
' @ The Comprehensive R Arch... gy 2
« ¢ M 9y ntperancaseedu/ » O~ F-
- SKIO Waather Statio... [ ] Camstudio - Fres Scr... ([ Seribus Vide Tutorial...  F) wems. thefreedictionar... ] CGAL - Computational... 84 Index of fdesc_reports [ ) USGS Publications W, . [ other hookmarks
R for Windows
This directory contains 32-bit binaries for a base distribution and packages to run on 1386/264 Windows
See here for a 64-bit Windows port.
Note: CEAN does not have Windows systems and cannot check these binaries for viruses. Use the normal precautions with downloaded executables
;\;ﬁrs Subdirectories
What's new? ase Binaries for base distribution (managed by Duncan Murdoch)
Task Views . . ; .
Search contrib Binaries of contributed packages (managed by Uwe Ligges)
Ahout R Please do not subtnit binaries to Package developers might want to contact Duncan Murdoch or Uwe Ligges directly in case of questions / suggestions related
E Homepage to Windows binanes
The B Journal

You may also want to read the EFAQ and B for Windows FAQ,

Step 5
Click on the link for the R installer to download the file

'@The Comprehensive R Arch... = =l
€« C N T htpficran.case.eduf » O~ F-
s SKIO Weather Statio... [} Camstudiz - Free Ser... @ Scribus Yideo Tutorial... ﬂ:D www thefreedictionar...  [) CGAL - Computational. .. a Index of fdesc_reports [ ) USGS Publications Wa... > (O] Other bookmarks

R-2.11.0 for Windows (32 bit build)
Download B 2.11.0 for Windows (33 megahytes, 32 bits)
Installation and other instructions
New features in this version: Windgw! i, 2! platforms,
CRAH
irrers

If you want to deuble-check that the package you have downlo

What's new? fingerprint. Tou will need a version of mdSsum for windows: b, TIP: R provides additional

Task Views

Zearch Frequently asked questions I i n ks fo r i nstal Iati o n

Ahout R + How do I install R when usmg Windows Vista? - -

E Homepage * How do T update packages in my previous version of R Instru ctlons here.
The B Jownal * Should T run 32-bit or 64-bit 7

;0;2:;: Please see the R FAQ for general information about K and the B Windows FAQ for Windows-specific information



R Installation and Setup

Step 6

Double-click the R installer file and install R.

File Edit View Favaorites Tools Help

&) > ] ? p. ! search Folders Elv kd‘:_} Folder Sync

Address

File and Folder Tasks #

] R2.t1.0win2.exe

R for Windows 2.11.0 Setup
R Development Core Team

®[] Rename this File ad
[ Move this file Q
D Copy this File

@ Publish this file to the Wweb
(5] E-mail this File
¥ Delete this file

5! Setup - R for Windows 2.11.0 A E)oX)

Welcome to the R for Windows
2.11.0 Setup Wizard
Thiz will inztall B for windows 2.17.0 on pour computer,

It iz recommended that you cloze all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

Meut = l[ Cancel ]

TIP: It is okay to accept all of the default
parameters during the installation process.



R Installation and Setup

Step 7

Open the R program. The default is set to run R in ‘MDI’ mode as shown below. However, it
is preferred to run R in ‘SDI” mode for increased stability.

Fle Edit View Misc Packages Windows Help

= R Console

R wversion 2.10.1 (2005-12-14%)
Copyright (C) 2009 The R Foundation for Statistical Cowputing
ISEN 3-900051-07-0

R is free software and comes with ABSOLUTELY NO UARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution decails.

Natural language support but running in an English locale
R is & collaborative project with many contributors.

Type 'contributors()' for more information and

'‘citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'helpi{)' for on-line help, or

‘help.start(]' for an HTHL browser interface to help.
Type 'oi)' to gquit R.

B %

Step 8

Setup R to run in ‘SDI’ mode by choosing “GUI preferences” under the ‘Edit’ menu.

= RGui
View Misc Packages ‘Windows Help
ChrkC

Copy

Paste Crrl+y
Paste commands only

| Copy and Paste Chrl+x
Select all

Clear console Chrl+L 14)

oundation for Statistical Computing

Data editor...

= h AESOLUTELY NO WARRANTY.
Tou are welcome to redistribute S pler certain conditions.
Type 'license()' or 'licence()' for d ion details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributorsi()' for more information and
'citation()' on how to cite R or R packages in publications.

Type 'dewmo()' for some demos, 'help()' for on-line help, or
'help.start (] ' for an HTML bhrowser interface to help.

Type 'gi)' to guit R.

= |




R Installation and Setup

Step 8 (continued)

Select the ‘SDI’ mode radio button and then click the “Save” button to save a “Rconsole”

preference file on your computer. You may save this preference file in your My Documents
folder. Finally, click “OK”.

Rgui Configuration Editor

Single ar multiple windows () mp1 501

Fager style (&) multiple windowis nguage for menus
cs [
(O single window 1

0w
Console rows columns Initial left EI top
set options(width) on resize? buffer chars | 250000 lines 3000

|| buffer consale by default?

Pager rows colurnns
Graphics windows: initial left top EI

Console and Pager Calours

hackground Sample text

After saving the preference file, close R and do not save the workspace image when prompted
to. Restart the R program. It should now be running and ‘SDI”’ mode and only show the R
Console window and command prompt such as below:

[ R Console

File Edt Misc Packages “Windows Help

R version 2.10.1 (2009-12-14

Copyright (C) 2009 The R Foundation for Statistical Computing
ISBN 3-900051-07-0

R is free software and cowes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R iz a collshorative project with many contributors.

Type 'contributors()' for more information and
'citationi)' on how to cite R or R packages in publications.

Type 'dewo()' for somwe dewos, 'help()' for on-line help, or
'help.start()' for an HTHL browser interface to help.
Type 'ogf)' to quit E.

> |
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AMBUR Installation and Setup

Step 1

Download the AMBUR package from http://r-forge.r-project.org/projects/ambur/
website. The package is a *zip file that will be loaded by R during the initial installation
process.

€« C M & hpir-forger-project.orgioroiects amburg » O~ F-
. SKIO Weather Statio,.. [ ) Camstudio - Free Scr... @ Seribus Vidso Tutarial, . ﬂfD v thefreedictionar,..  [) CGAL - Computational. . 3 Index of [desc_reporks [ ] USGS Publications Wa,., [ Other bookmarks
@_ Fo rge Search the entire project ¥ | | | [Seareh | Advanced search Log In | Mew Account
Home My Page Project Tree AMBUR
Summary Activity Lists sCMm R Packages

. - Developer Info
AMBUR provides a suite of functions to analyze historical shoreline change or other boundary movements

Project Admins
CJ Jackson
This project has not yet categorized itself in the Trove Software Map

[View Members]
Registered: 2005-07-10 20:28
[Reqguest to join]

Public Areas

[ Project Home Page

Step 2

Install AMBUR file by choosing ‘Install package(s) from local zip files...” under the
‘Packages’ menu. Select the AMBUR *zip file that was downloaded to your computer.

I R Console : §| fg|

File Edit Misc BEEEEGEES Windows Help
Load package. ..

R wersion &  ser cRAN mirrar..,
Copyright | Select repositories... Statistical Computing

ISEN 3-3000  1gq) package(s). ..

i Update packages...
E iz free = OTELY MNC& WARRANMTY.

Tou are welBEEERE =) From lacal zip Files r certain conditions.
Type 'license(]' or 'licencel)' tor dboW@lkibution details.

Natural language support but running in an Sgglish locale

F i=s a collshorative project with many contributors.
Type 'contributors()' for more information and
'citation()]' on how to cite E or B packages in publications.

Type 'dewo()' for some demos, 'help()' for on-line help, or
'help.starc () ' for an HTHL browser interface to help.

Twpe 'qf)' to dquit R.

> |
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AMBUR Installation and Setup

Step 3

Load the AMBUR package to begin analyses by choosing ‘Load package...’ under the
‘Packages’ menu. Select AMBUR from the list. NOTE: AMBUR must be manually loaded
every time R is started.

Select one

I R Console

File Edit Misc JzEl Windows Help -
akima
R wersion 2 set cRaNmirror... hase
Copyright | Select repositories. .. atistical Computing b N
I3BN 3-500d Install package(s). .. D_D i
_ Update packages. .. cairobevice
R is free = UTELY MO WARRANTY. class
You are wel Install packageis) from local zip files. .. r certain conditions. | "
Type 'license(] " or '"licence()]' for distribution details. Cluster
codetools
Natural language support but running in an English locale datasets
. . . . . deldir
R is a collasborative project with many contributors.
Type 'contributors()' for more information and FDFE@H
'citation()' on how to cite R or R packages in publications. gpchb
graphics
Type 'demo()' for some demos, 'helpi)' for on-line help, or rDevices
'help.start()' for an HTML browser interface to help. g
Type 'gf)' to guit RE. gﬂd
aridBase
> | avidoets
’ Ok l ’ Cancel

Step 3 (alternative)

Load the AMBUR package to begin analyses by typing: library(ambur) at the command
prompt and pressing the Enter key. The cursor will move to the next line below.

I R Console
File Edit Misc Packages ‘Windows Help

F wersion 2.10.1 (2009-12Z-14)
Copyright (C) 2009 The R Foundation for Statistical Computing
ISEN 3-900051-07-0

R iz free zoftware and comes with ABIZOLUTELY NO WARRANTY.
Tou are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence|)' for distribution details.

Natural language support but running in an English locale
F iz & collaborative project with many contributors.

Type 'contributors()' for more information and
'eitation()' on how to cite B or B packad

Tyvpe 'demo(]' for some demos, 'helpFJ' g TIP: Once AMBUR is Ioaded, it
;*;;;p;;z?.fﬂ'qiiwﬂ will automatically load other
required packages.

> library(a.mbur]l

11



AMBUR Installation and Setup

Step 4

Install additional required R packages to run AMBUR by typing: ambur.setup( ) at the
command prompt. Note: you must be connected to the internet for this step.

|~ R Console _|O x|
File Edit Misc Packages Windows Help

B
> ambur.setup (JI

-
i H

AMBUR will begin installing the following required packages: akima, locfit, shapefiles, sp,
spatial, & spatstat. Be sure to verify each package is present in R by choosing ‘Load
package...’ under the ‘Packages’ menu making sure each is included in the list. Otherwise
you will need to manually install the packages using the instructions on the next page.

12



AMBUR Installation and Setup

Manual installation of additional required R packages for AMBUR

Step 1 (if auto installation with ambur.setup( ) fails)

Install additional packages required by AMBUR by choosing ‘Install package(s)’ under the
‘Packages’ menu. Choose any ‘CRAN mirror’ to download the files and click “OK”.

CRAN mirror

I R Console

Araentina (Buenos Aires)

File Edit Misc NEEREREN Windows Help Anstralia
Load package... LAuskria

B version 2 o cpaN miror... Eelgium
Copyright [ oo repositories. .. Staristical Computing Brazil (PR}
ISEN 35000 g Brazil (R.1)

) IUpdate packages. .. k Brazil (5P 1)
R is free = ELY NO WARRANTY. Brazil I:SF' 2:,
Tou are wel Install packages) from local zip files... r Wgprtain conditions. Canada I:BC:I
Type 'license(] " or 'licence()' for distribuWon details.

Canada {M3)

Canada (M)
Canada (o 1h

Natural language support but running in an English locale

F is a collaborative project with many contributors.
Type 'contributorsi()' for more information and
'eitation()' on how to cite R or R packages in publications. ok, ] ’ Cancel

Step 2

Install the following AMBUR required packages: akima, locfit, shapefiles, sp, spatial, &
spatstat by selecting them from the Packages’ list and click “OK” at the bottom window.
Multiple selections are permitted to download more than one package at a time.

FE HPS
abind

AcceptanceSanpling

accuracy

acepack,

aCGH. Spline

ackuar

ada
adabag
AdaptFit
adaptTest
aded
adedTkiEI
adegenet
adehabitat
adephylo
ADGEofTesk
adimpro
adk

adlift
At

ads

AER

afc

\g”p
avicnl

o ] [ cone
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AMBUR Installation and Setup

Step 3

Load the AMBUR package to begin analyses by choosing ‘Load package...’ under the
‘Packages’ menu. Select AMBUR from the list. NOTE: AMBUR must be manually loaded
every time R is started.

Select one

I R Console

File Edit Misc JzEl Windows Help -
akima
R wersion 2 set cRaNmirror... hase
Copyright | Select repositories. .. atistical Computing b N
I3BN 3-500d Install package(s). .. D_D i
_ Update packages. .. cairobevice
R is free = UTELY MO WARRANTY. class
You are wel Install packageis) from local zip files. .. r certain conditions. | "
Type 'license(] " or '"licence()]' for distribution details. Cluster
codetools
Natural language support but running in an English locale datasets
. . . . . deldir
R is a collasborative project with many contributors.
Type 'contributors()' for more information and FDFE@H
'citation()' on how to cite R or R packages in publications. gpchb
graphics
Type 'demo()' for some demos, 'helpi)' for on-line help, or rDevices
'help.start()' for an HTML browser interface to help. g
Type 'gf)' to guit RE. gﬂd
aridBase
> | avidoets
’ Ok l ’ Cancel

Step 3 (alternative)

Load the AMBUR package to begin analyses by typing: library(ambur) at the command
prompt and pressing the Enter key. The cursor will move to the next line below.

I R Console
File Edit Misc Packages ‘Windows Help

F wersion 2.10.1 (2009-12Z-14)
Copyright (C) 2009 The R Foundation for Statistical Computing
ISEN 3-900051-07-0

R iz free zoftware and comes with ABIZOLUTELY NO WARRANTY.
Tou are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence|)' for distribution details.

Natural language support but running in an English locale
F iz & collaborative project with many contributors.

Type 'contributors()' for more information and
'eitation()' on how to cite B or B packad

Tyvpe 'demo(]' for some demos, 'helpFJ' g TIP: Once AMBUR is Ioaded, it
;*;;;p;;z?.fﬂ'qiiwﬂ will automatically load other
required packages.

> library(a.mbur]l

14



Starting AMBUR’s GUI (graphical user interface)
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Starting AMBUR’s GUI (graphical user interface)

Step 1

After loading AMBUR package, type: ambur.gui() at the command prompt and press ‘Enter’
to initialize the grapical user interface containing the analysis funtions.

I R Console
File Edit Misc Packages MWindows Help k

R wersion 2.10.1 (2009-12-14)
Copyright (C) 2009 The R Foundation for Statistical Computing
ISEN 3-500051-07-0

E iz free software and comes with ABSCLUTELY NC WARRANTY.
¥ou are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence|()' for distribution details.

Matural language support but runhing in an English locale

E iz a collaborative project with many contributors.

Type 'contributors()' for more information and

'citation()' on how to cite B or R packages in publications.
Type 'demo(]' for some demos, 'helpi()]' for on-line help, or
"help.start i)' for an HTML browser interface to help.

Type 'gi)' to guit R.

> library (smbur)
> oarbur . gui () |

After the ‘Enter’ key is pressed. the AMBUR GUI will appear:

ambur E| @| FE

Add fields to shapefiles

Conskruck transecks

Filter transects

Capkure shoreline & transect inkersection paoinks

Analyze shoreline capkure points |

Build shapefiles from analysis results |

Extrapolate futurefpast shoreling positions

16



Preparing Shoreline Shapefiles
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Preparing Shoreline Shapefiles

Shorelines

1. Digitize shorelines in GIS and combine them into one ESRI shapefile
2. Setup the required fields in the attribute table using “Add fields to shapefiles” button on
the AMBUR GUI and enter ‘1’ to create shoreline shapefile fields:

ambur [ B)X]
add fields ko shapefiles

% ambur.addfields k : E| r$__(|

Consktruck transecks

add fields: enter '1' Far shorelines or '2' for baselines:

1
Ik

Filker transects

Capture shoreling & transect inkersection points

Analyze shoreline capkure painks

Build shapefiles from analysis results

Extrapolate future/past shoreline positions

You will be prompted to select the *.dbf file of your shoreline shapefile

3. Populate the attributes in GIS for new fields
-DATE_ field must be in mm/dd/yyyy hh:mm:ss PM format*
*Example ‘DATE_’ attribute: 01/01/2010 12:51:00 PM
-ACCURACY field must be greater than zero and should be the estimated error in map units of shoreline
position error

= Untitled - ArcMap - Arcinfo

Eile Edit Yiew Insert Selection Toals \Window Help

e = B e C [0 | aqguniod

Editar * - | J ‘ J Geareferen
3D Analyst ,—4| Q Spatial Adjustment ¥ k

Spatial Analyst + Layer: W "W - | 2 W

HawthsTools = :: :‘7\: -:-

P

I’
= O baseline

B Attributes of shorelines |Z”E‘E‘

| FiIp | Shape | DATE | ACCURACY| SHORE LOC | CLASS 1 | CLASS 2 | CLASS 3 | GROUP |~
»[_o]Folvine  |ofim A867 721 18571070
1 |Polyline | 0101 1867 72 1857070
2 |Polyline|0101 1867 721 185T070
3 |Polyline | 101 1867 721 1857070
4 |Polyline 0110111855 il 18571070
5 |Polyline 01011855 721 18571070
6 |Palyline 010111855 7.2 1857070
7 |Polyline |01/0111855 721 1857070
& |Polyline |0 /011855 721 1857070
G |Polyline | 10011524 1384
10 Polyline 081011924 1384
11 |Polyline 081011824 1384
12 Palyling 081011824 1384
1 i

4 Example attribute table in
{ ArcGIS for shorelines.

(253 A I

I—
21 |Polyline 1000111924 1584
22 Pnlviine AT 924 15 A4 s
| > |

NOTE: Shutdown ArcGIS before adding fields to shapefiles

18



Preparing Baseline Shapefiles
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Preparing Baseline Shapefiles

Baselines

1. Digitize baseline(s) in GIS
2. Setup the required fields in the attribute table using “Add fields to shapefiles” button.
Enter ‘2’ to create baseline fields in the attribute table.

BX

add fields ko shapefiles ambur.addfields T E|r5_(|

ambur .

Construct transects % add fields; enter '1' For shorelines or '2' For baselines:

B

Filker kransects

Capture shoreline & transect inkersection points

Analyze shoreline capture points

Build shapefiles from analvsis results

Extrapolate future/past shoreline positions

3. Populate the attributes in GIS to define baseline’s transect casting order and direction:
-BaseOrder field should be a value of 1 or higher to assign the order which transects are drawn if

multiple baselines are present
-Offshore field should be a value of 1 for yes if the baseline is drawn offshore and -1 for no (onshore)

-CastDir field should be a value of -1 to cast transects to the left of the direction of the polyline and 1 to
cast transects to the right of the polyline’s direction.

% Untitled - ArcMap - Arclnfo

polyline direction

File Edit Wiew Insert Selection Tools Window Help

[ = @2 =D + 1720 &S0 R el @
Edtor = [ = | =] =
30 Analyst ¥ | J O Spatial Adjustment k
Spatial Analyst J Layer: @shore\ines ﬂ [ DI .
- CastDir = -1

[ —
HawthsTools » [ 5 (% ==

= & Layers fr
= shorelines an
SeCt

= baseline

B Attributes of baseline

| FID | Shape* | Id | Location BaseOrder | OFFshore | CastDir | BASE_LOC | 3
» : Palyline 1 undefined o] a 1 1 undefined F . . .
polyline direction

Example attribute table in
ArcGIS for baselines. | {ansect

CastDir =1

<

- [

Record: ﬂ jﬁ j ﬂ Show: [ Al Selected Frecords {0 odt of 1 Selected) i
NOTE: Shutdown ArcGIS before adding fields to shapefiles I

20



Constructing Transects
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Constructing Transects

Perpendicular, Trimmed, & Near Transects

AMBUR provides support for single baseline casting of perpendicular transects and double
baseline casting of ‘near’ and trimmed perpendicular transects. In the case of double baselines,
one baseline is located onshore (inner) and the other is located offshore (outer) of the historical
shorelines. It is up to the user to determine which baseline will be inner and the outer part of the
shoreline change envelope. Transects will be casted along the outer baseline and extend to the
inner baseline.

Three transect shapefiles are created:

1. perpendicular transects — traditional transects with a user defined spacing and length
2. trimmed perpendicular transects — perpendicular transects with their lengths confined

between 2 baselines
3. near transects — transects that extend from the outer baseline to the nearest point on the

inner baseline.

Step 1

Select the “Construct transects” button and enter a distance (in map units) for the spacing
between transects along the baseline and their length. Click “OK”.

ambur E] [E| E|

Add fields ko shapefiles

Conskruck transecks

Filker kransects

Transect spacing (map uniks);

Capkure shoreline & transect inkersection paoinks

Analyze shoreline capkure points =0
Transect length {rap units):
Build shapefiles from analysis results | - oth (map )

Extrapolate future/past shoreline positions

o | |

Step 2

You will be prompted to select an inner baseline shapefile and then an outer baseline shapefile.
If you only have one baseline shapefile, select it as both the inner and outer baseline shapefile.
In the case of a single baseline shapefile, only perpendicular transects will be cast.

x

Ll aseline_outer_smooth2.sl
\lj) Please select the inner baseline... gl
) 5_20090102_utm _Jekyl.shp
= p

Flename: [ijand_jner_baselne sho =] o= ]
Fiesof tyoe: [Al s () 7l ced |
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Constructing Transects

Step 2 (continued)

Once the inner and outer baselines are selected AMBUR will cast transects from the “outer”
baseline to the inner baseline shapefile. It is important that the shapefile that is chosen to be the
outer baseline be properly attributed. AMBUR will then display the results of the transect casting

in a window:
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AMBUR will also create a date and time stamped folder in a directory named

“AMBUR transects” that is located in the same folder as the baseline shapefiles. This date and

time stamped folder will contain the transect shapefiles.

@ C\Documents and Settings\cjackson\Desktop\jekyll_island o ]
Fie Edit View Favortes Togs Help | o
G Back ~ | /_j Search - Folders v @ Folder Sync

Address I[ﬁ C:'\Documents an

jackson'\Desktop\jekyll_island

ESE

N AMBUR_transects ¥ C:\Documents and Settings\cjackson\Desktop\jekyll_island\AMBUR_trans P =TS |
File and Folder Tasks & [=]GA historic_shores 20090102 1" Ci jew ravortes Dode el [ &
G He At o 2 L o J
] GA_historic_shores_20090102_u = = =
() Make a new folder |2 GA_istoric_shores_20090102 0 Qre- ) - T ) search [ Folders | G- | i) Folder sync
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island_outer_baseline.shx
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Filtering Transects
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Filtering Transects

Filtered Transects (optional)

Once transects are cast using the “Construct transects” tool, the user may elect to filter or
“smooth” transects orientations. For best results, the “near” transects shapefile should be used for
filtering. Filtering will assist with reducing gaps between the endpoints of transects and better
approximate the curvature of the baselines of the shoreline envelope. Filtering works by taking a
moving window average of transect azimuths and assigning the average orientation to the middle
transect of the window. Therefore, the user must choose an odd number for the window size.

a 5-transect moving window ——

| 3 | Near Transects

b mean azimuth of near transects assigned to middle transect of the window

1 | Filtered Transects

\

mean azimuth of

: mean azimuth of
window 1 transects

window 2 transects
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Filtering Transects

Step 1

Select the “Filter transects” button from the ambur gui and enter a window size that equals the
number of transects you wish to average. If the original transects were generated from multiple
polyline baselines within the outer baseline shapefile, then the filter window will only average
transects within each polyline. If you wish the filter window to include transects of adjacent
polyline baselines, then set “Filter individual baselines” to “0”. Click “OK”.

ambur |:| |E| EI

#dd fields to shapefiles

Construck bransecks | % ambur filtertran =10l x|

] Window size (must be odd #):
Filter transects |5
Capture shareline & transect interseckion p Filter individual baselines: enter '1' for yes or '0' for no:
Analyze shoreline capture painks |1

Build shapefiles From analysis results | OK |
Extrapolate Future/past shoreline positions

Step 2

AMBUR will prompt you to select the transect shapefile you wish to filter. Then select the
“inner” baseline shapefile to complete the filtering process.

08_21_51 transects J ) 1‘ b -

W | J Please select the transects...

bitransects_perp_trim.shp

File name: Ib'ltmnsedsineaunne(.shD J &I
Fies of type: [ Allfies () [ _I
2]

AMBUR _transects
.GA hlsbonc shares _20030102_utm_Jekyll.shp

- | J Please select the inner baseline...

I shp!
|sland outer basslwne shp

e |
[e= ],

File name: Iislandfinnerﬁbasehne shp

Ll Le

Files of type: Al files (")

EY
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Filtering Transects

Step 2 (continued)

Once filtering is complete, AMBUR will display the results in window and store the results in a
date and time stamped folder in the folder that contains the original transects.
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Capturing Shoreline Positions Along Transects
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Capturing Shoreline Positions Along Transects

Capturing Historical Shoreline Position Points Along Transects

In order to start a shoreline change analysis, AMBUR must first capture the positions of each
historical shoreline along each transect.

Step 1

Select the “Capture shoreline & intersection points” button and select the shoreline shapefile. Click “OK™.

ambur

B=](ES

add fields ko shapefiles

Conskruct transecks %

Filker kransects

II Capture shoreling & transect inkersection points

Analyze shoreline capture points

Build shapefiles from analvsis results

Extrapolate future/past shoreline positions

2x]
Look in: | [-5) ekol_island 3 e N e

AMBUR_transects
(GA_historic_shores_20090102_utm_Jekyl.shp:
idand_\nner_basaline.shp
island_outer_baseline.shp

-
1 ) Please select the shorelines shapefile. ..

Fiename:  [GA historic_shores_20090102_uim_Jelols | ;lgpﬂ“

Files of type:  [Alfles (") = Cancel
e

in: [ 55 2010-11-10 10_13_00 itered o2 e

\:!J) Please select the transects shapefie...

File name: Ib'ltranseds_ﬁlter.shﬂ j |&I
Files of type: [Allfiles () = ﬂl P
e
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Capturing Shoreline Positions Along Transects

Once the historical shorelines and transects shapefiles are selected, AMBUR will display a status
window showing each shoreline segment being intersected with transects. When AMBUR is
finished collecting intersection points, it will store them as a point shapefile in a date and time
stamped folder in a folder named “AMBUR _capture” in the folder that contains the shoreline

shapefile.

AMBUR: Capture shoreline positions

~1ol x|

15% done [AMBUR: Capture shoreline
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Shoreline Change Analysis
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Shoreline Change Analysis

Analyzing Historical Shoreline Positions

Once a point shapefile is built containing historical shoreline positions along transects,
AMBUR will measure changes that occur along each transect and generate tabular and
graphical data containing the results.

Step 1

Select “Analyze shoreline capture points” from the ambur gui and then you will be prompted
to choose the analysis parameters.

ambur El @| FX|

#dd fields to shapefiles

Construck transecks | DS

Filker transects

Capture shoreline & transect inkersection points I

#nalyze shoreline capkure painks

Build shapefiles fram analysis resulks |

Extrapolate Future/past shoreline positions
" amburR[=TE

first or last intersection:
|ﬁrst
confidence level:

95

unit label:

m
folder tag (optional):
lambur
start transect:

11
end transect: Analysis parameters are described on the next page.

all
analysis type:
|basi|:
Time unit for rates:

lyr
QK |
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Shoreline Change Analysis

Analysis Parameters:

first or last intersection

If a transect intersects the same shoreline multiple times, then by default it will take the first
intersection it makes extending from the outer baseline. Enter “last” to take the last
intersection point encountered by the transect.

confidence level

Enter the confidence level calculated for linear regression statistics. This is also used to
calculate the error bars in the output graphics of the linear regression statistics.

unit label

Enter the units of measure for the map units of the shapefiles. This is used for the graphical
output. The default is set for meters for shapefiles with UTM coordinates. Note: this is just
for labeling plots only.

folder tag

Optional. Enter text here that you would like to include at the end of the name of the analysis
output folder. The default is set to add the name “ambur” at the end of the folder name.

start transect

Enter the transect number where you wish to start the analysis.

end transect

Enter the transect number where you wish to end the analysis.

analysis type

The default is set to “basic”. Enter “advanced” for additional statistics that include a robust
linear regression. Note: advanced analysis may take longer to process.

Time unit for rates

The default is set to “yr” for years for calculating rates of shoreline change.
Enter:

“day” for days

“hr” for hours

“min” for minutes

“sec” for seconds
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Shoreline Change Analysis

Step 1 (continued)

After you have chosen the analysis parameters click “OK”. You will be prompted to select
the *.DBF file of the points shapefile with the historical shoreline position points (located in
the “AMBUR _capture” folder).

1) Please select the *.DBF file from the capture points shapefil. 2l
Lookin: |9 2010-1110 10_34 S9shorepts =] (3 (T (7 [~
|=Jshore_pis dof;

File name: I‘ dbf j Open I
Files of type: [l fles ) = Cancel |/
o

Step 2

AMBUR will prompt you to choose 2 or more dates to include in the analysis. You must
select a minimum of 2 dates.

AMBUR! Choose dates:

1555-01-01 00:00:01
1867-01-01 00:00:01
1924-05-01 00:00:01
1924-10-01 00:00:01
1933-11-24 00:00:01
1951-05-12 00:00:01
1974-04-18 00:00:01
2002-12-29 00:00:01
2003-11-25 00:00:01
2006-03-0100:00:01

Ok Cancel

34



Shoreline Change Analysis

Step 2 (continued)

AMBUR will generate a status menu and map displaying the analyses being performed along
the shoreline at each transect. When finished, a date and time stamped folder is created in a
folder named “AMBUR results” in the folder containing the historical shoreline position
points (located in the “AMBUR capture” folder)
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_ _ Transects processed:
AMBUR: Shoreline Change Analysis 131
-starting analyses...
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— O
E 37
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¥ Delete this folder
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Shoreline Change Analysis

Step 2 (continued)

The folder containing the analysis results has tabular and graphical data. The graphical data
are stored as PDF files in the folder named “PDF” and are vector format. There is also a
summery report located in the PDF folder with an overview of the analysis results. The
“results_stats.csv” and “GIS_stats table short.csv” are the two main data files that are focus
of this manual and described on the following page. Data files starting with “raw” contain
basic shoreline change distances and EPR rates between all possible combinations of
shorelines or consecutive eras. Data files starting with “Class” contain the shoreline
classification present at each transect (“raw) and change detection of shoreline classifications
between consecutive eras (“‘change”).

& C:\Documents and Settings\cjackson\Desktop\jekyll_island\AMBUR_capt =101 x|
Fle Edit View Favorites Tools Help | .','
G Back ~ \_:J v l'ﬂ: /.__j Search i Folders v @ Folder Sync
Address I@ C:'\Documents and Settings\gadkson\Desktopljekyll_island \WWMBUR. _capture2010-11-10 10_34_59 slj Go

[=iPOF
File and Folder Tasks % EEal_combos.csv

- §%h)all_combos_transposed. csv
=) Make a new folder 5] Class._1_change.csv
& Publish this folder to the 5] Class_1_raw.csv

Fn_? '::::e er hEﬁClass_;:l_t:.‘1ar'|ge.csw
@Class_z_raw.csv
@Class_S_change.csv

Other Places @ Class_3_raw.csv
§2)GIS_stats_table_short.csv

[ AMBUR _resuilts 24 raw_changes.csv

E] My Docugents @raw_manges_eras.csv

[ Shared Do @raw_EPR_rates.csv
:g My Computer 'ﬂraw_EPR_rates_eras.csv
3 @rawjositions.csv
&) My Network Places &)

results_stats.csv
E‘Es‘.uper_table.csu

¥

Details

The fields in “results_stats.csv”” and
“GIS stats table short.csv” are described
on the following page.
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results_stats.csv
Transect
Baseline.Offshore
Transect.Spacing
Transect.Distance

Transect.Flag
Transect.StartX
Transect.StartY
Transect.EndX
Transect.EndY
Transect.Inner.Xcoord
Transect.Inner.Ycoord
Transect.Outer.Xcoord
Transect.Outer.Ycoord
Min.Date.Xcoord
Min.Date.Ycoord
Max.Date.Xcoord
Max.Date.Ycoord
Number.Dates
Min.Date

Max.Date
Elapsed.Years
Transect.Means
Range.Distance

Stdev.Change
Min.Date.Position
Max.Date.Position
Min.Date.Dist
Max.Date.Dist
Min.Date.Acc
Max.Date.Acc
Net.Change

EPR
EPR.Error

Mean.EPR.Eras

StDev.EPR.Eras
Mean.EPR.Eras.L
Mean.EPR.Eras.U
LRR.slope
LRR.Rsquared
LRR.intercept
LRR.SECoef
LRR.SEResi
LRR.Pval

LRR.CI.L

LRR.CLLU
WLR.slope
WLR.Rsquared
WHLR.intercept
WLR.SECoef
WLR.SEResi
WLR.Pval

WLR.CI.L

WLR.CI.U
RLR.slope
LMS.slope
JK.avg

JK.min

JK.max
Min.Date.Class1
Max.Date.Class1

Att.Change
Baseline.Location
Shoreline.Location
Transect.Azimuth
Time.Stamp

GIS_stats_table_short.csv
Transect
Base_Off
Tran_Spac
Tran_Dist

Tran_Flag
Start_X
Start_Y
End_X
End_Y
Inner_X
Inner_Y
Outer_X
Outer_Y
Min_DateX
Min_DateY
Max_DateX
Max_DateY
Num_Dates
Min_Date
Max_Date
Elp_Years
Tran_Mean
Range_Dst

Stdev_Chg
MinDPos
MaxDPos
MinDDist
MaxDDist
MinDAcc
MaxDAcc
Net_Chng

EPR
EPR_Error

EPR_MnEra

EPR_SDEra
EPR_Er_L
EPR_Er_U
LRR
LRR_Rsqr
LRR_int
LRR_SEcoe
LRR_SEres
LRR_Pval
LRR_CI_L
LRR_CI_U
WLR
WLR_Rsqr
WLR_int
WLR_SEcoe
WLR_SEres
WLR_Pval

WLR_CI_L

WLR_CI_U
RLR

LMS
JK_avg
JK_min
JK_max
MinClass1
MaxClass1

Attr_Chng
Base_Loc
Shore_Loc
T_azimuth
Time_Stmp

Description
Transect number
Baseline location: 1 = offshore and -1 = onshore
Spacing distance between transects along the baseline
Length or reach of the transect

"FLAG" values mean that the transect does not have all dates in the database present
Starting X coordinate of the transect

Starting Y coordinate of the transect

Ending X coordinate of the transect

Ending Y coordinate of the transect

Inner X coordinate of the shoreline change envelope

Inner X coordinate of the shoreline change envelope

Outer X coordinate of the shoreline change envelope

Outer Y coordinate of the shoreline change envelope

Oldest shoreline X coordinate

Oldest shoreline Y coordinate

Youngest shoreline X coordinate

Youngest shoreline X coordinate

Number of dates present

Oldest date present

Youngest date present

Elapsed years between oldest and youngest dates

Mean distance from the start of the transect to each shoreline
Range of distances from the start of the transect to each shoreline

Standard deviation of distances from the start of the transect to each shoreline
NA

NA

NA

NA

NA

NA

Net distance of change between oldest and youngest shorelines

End-point shoreline change rate between oldest and youngest shorelines
Estimated EPR error based on accuracy attributes of shorelines

mean of EPR rates between each historical shoreline for consecutive eras

standard devation of EPR rates between each historical shoreline for consecutive eras
mean of EPR rates minus standard deviation of EPR rates

mean of EPR rates plus standard deviation of EPR rates

Linear regression shoreline change rate

R-squared of the linear regression

Intercept of the linear regression

Standard error of the coeficients of the linear regression

Standard error of the residuals of the linear regression

P value of the linear regression

Lower confidence interval of the linear regression shoreline change rate

Upper confidence interval of the linear regression shoreline change rate
Weighted linear regression shoreline change rate

R-squared of the weighted linear regression

Intercept of the weighted linear regression

Standard error of the coeficients of the weighted linear regression
Standard error of the residuals of the weighted linear regression

P value of the weighted linear regression

Lower confidence interval of the weighted linear regression shoreline change rate

Upper confidence interval of the weighted linear regression shoreline change rate
Robust linear regression shoreline change rate

Least median of squares shoreline change rate

Jackknife average shoreline change rate

Jackknife minimum shoreline change rate

Jackknife maximum shoreline change rate

Oldest shoreline classification based on Class 1 attributes

Youngest shoreline classification based on Class 1 attributes

Classification change between oldest and youngest shoreline Class 1 attribute
Location of the baseline

Location of the shoreline

Azimuth of the transect

Date and time stamp of the analysis
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Additional Shapefiles with Analysis Results
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Additional Shapefiles with Analysis Results

Building shapefiles with analysis results

Additional shapefiles can be constructed that contain different ways to view the results in GIS
from an AMBUR analysis of historical shoreline position points.

Step 1

Select “Build shapefiles from analysis results” from the ambur gui and then you will be
prompted select the “GIS _stats table short.csv” file that is stored in a date and time stamped
folder inside the “AMBUR results” folder.

ambur FBEX)
#dd fields to shapefiles

Conskruck transecks %

Filker transects

Capture shoreline & transect interseckion points I

Analyze shoreline capkure poinks

Build shapefiles Fram analysis resulks |

Extrapolate future/past shoreline positions

.l J Please select the GIS_stats_table_short.csv file. ..

21|

Look in: | (3 2010-11-TWid 34_48 ambur o * @

\_J)FOF @Class_S_raw.csv @super_Eble.c

@all_mmbcs.csv iGIS_stats_table_short.csv

Iﬂall_mmbas_transposed.csu 'ﬂraw_manges.csv

@Class_l_thange.csu @raw_manges_eras.csu

@Class_l_raw.csv @raw_EPF'._rates.csv

W5l Class_2_change.csv Ll raw_EPR_rates_eras.csv

@Class_?__raw.csu @rawjosiﬁons.csu

W=k Class_3_change.csv ] results_stats.csv

4| | i

File name: |15 _stats_table_short.csv = Open

Files of type: Al files (") =] ﬂl
A
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Additional Shapefiles with Analysis Results

Step 1 (continued)

AMBUR will create a folder named “AMBUR _gisdata” inside the date and time stamped
folder containing the “GIS_stats table short.csv” file.

f® C:\Documents and Settings\cjackson\Desktop\jekyll_island\AMB! I [=] 3]

y T o= |
Fle Edit View Favorites Tools Help [c:\pocuments and Settings\gackson\Desktop\jek,

eaad: - \) - Jﬁ - @Fddwswc
Agdress [ c:\pocuments and Settings\ackson\Desktopljekyl_island\AMBUR_capture\2010-11-10 7| [£J Go

I=iPoF
File and Folder Tasks & Eal_combos.csv

) search || Folders

29 vake anew s e comton vorecosd o
e Publish this folder to the c"_&]class:l:raw‘sv
Wieb k4] Class_2_change.csv
C"_&] Class_2_raw.csv
k4] Class_3_change.csv
% @]Class_:-'._raw‘csv
EA)GIS_stats_table_short.csv

;] Share this folder

AMBUR, H ch Y
E My Docume %::‘d‘::i:: c:r: & C:\Documents . A Settings\cjackson\Desktop\jekyll_island\AMBUR_capture\2010 ;Iglll
[ Shared Documen! Eifraw_EPR rates.c File Edit Mew Fa™iies Tools Help ‘ 'ﬂ'

Exilraw_EPR_rates_e
1E4jraw_positons.cs. e - &Y - A) | -
Sl results_stats.csv B \) l.‘ﬁﬁ; e H Feiss

super_table.csv 5 ) y et ¢ 1. B
UAMBLR giscata Address I@ C:'\Documents and SettindWscksonDesktopjekyll_island W WMBUR _capture2010-11-10 10_34 59 shorepts‘p\l'uj Go

g My Computer

€3 My Netwark Places @ Folder Sync

Details ¥

,J 2010-11-10 12_00_37 gisdata
1

»

File and Folder Tasks

) Make a new folder

£ FPublish this folder to the
Web

k! Share this folder

& C:\Documents and Settings\cjackson\Desktop\jekyll_island\AMBUR_capture|2010 o [=] 3]
Fle Edit Vew Favorites Tools Help ‘:':

Qo - () - T | Dseach || roders | [T
Address [ C:Pocuments and Settings\cjackson!Desktopljekyl_isiand AMBUR_capture\2010-11-10 10_34 59 shoreptsial = | [EJ Go
[ end_pts.dbf
File and Folder Tasks % |=end_pts.shp

~ andjts‘shx
(9 Make a new folder [SJimer pto.chf

Publish this folder to the
ﬂ Web inner_pts.shp

E . inner_pts.shx
[2? Share this folder [ me. date pts.dof

max_date_pts.shp

@_ Folder Sync

Other Places % maxidabejts.shx

=) outer_pts.dbf
[C) AMBUR_gisdata =] outer_pts.shp
) My Documents [ outer _pts.shx
[= shared Documents =] start_pts.abf

start_pts.shp

start_pts.shx

L‘“] transects_envelope.dbf
transects_envelope,shp
transects_envelope.shx

L‘“] transects_min_max_date .dbf
transects_min_max_date.shp
transects_min_max_date.shx
Ii] transects_original dbf
transects_original. shp
transects_original.shx

C; My Computer
€3 My Network Places

Details ¥

Six shapefiles are generated that contain statistics from the analysis results and are described
on the next page. The GIS stats table short.csv is used for the shapefile attributes.
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Additional Shapefiles with Analysis Results

Shapefile:

end pts

Displays the end points of each transect.

inner_pts

Displays transect points along inner portion of the shoreline change envelope.

max date pts

Displays transect points along the youngest shoreline date.

outer pts

Displays transect points along outer portion of the shoreline change envelope

start_pts

Displays the end points of each transect.

transects envelope

Displays transect lines extending across the shoreline change envelope.

transects min max date

Displays transect lines extending from the oldest to youngest shoreline dates.

transects original

Displays the original transects used in the analysis.
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Extrapolate Future/Past Shoreline Positions
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Extrapolate Future/Past Shoreline Positions

Extrapolating Future and Past Shoreline Positions

A simple linear extrapolation is performed by AMBUR using EPR, LRR, and WLR shoreline

change rate calculations.

Step 1

Select “Extrapolate future/past shoreline positions” from the ambur gui and enter the number
of years you wish to extrapolate. Positive numbers extrapolate the future and negative

number the past. Click “OK”.

(=3

&dd Fields to shapefiles

Construck transecks

Filker transects

3

Capture shoreline & transect interseckion points I

#nalyze shoreline capkure painks

Build shapefiles From analysis resulks |

Extrapolate Future/past shoreline positions

(o]

Enter # of years to extrapolate shoreline pasition:

|50
o |

You will be prompted select the “results_stats.csv” file that is stored in a date and time stamped folder inside

the “AMBUR _results” folder.

1 J Flease select the results_stats.csv' file...

Look in: | £ 2010-11-

Class_3_change.csv
Class_3_raw.csv
GIS_stats_table_short.csv
raw_changes.csv
raw_changes_eras.cev
raw_EPR._rates.csv
raw_EPR._rates_eras.csv

'
=
=
=
'
E
S
i raw _pasitions.csv

File name: Iresuﬂs_stats.csv j \ﬂl

Files of type: Al files ) = Cancel
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Extrapolate Future/Past Shoreline Positions

Step 1 (continued)

AMBUR will create a folder named “AMBUR _forecast” inside the date and time stamped
folder containing the “results_stats.csv” file.

& C:\Documen. =nd Settings\cjackson\Desktop\jekyll_island\AMBUR_capture\2010 - |EI|1|
File Edit  View orites  Tools  Help | "
. s e
eﬂack - -d N )Search - Folders ' @ Folder Sync
Address |[h C:\Documents and Se \jackson'\Desktop\jekyll_island \AMBUR _capture\2010-11-10 10_34_59 shoreptsian j Go
\ ) AMBUR _forecast
File and Folder Tasks 2 [C)AMBLR gisdata
[CaPoF

) Make a new folder
) Publish this folder to the
Web

F‘ﬁallfmmhus.c:w
F‘ﬁ]allfcumhosfﬁanspcsed‘csv
F‘ﬁ]class?l?d'\ange‘csv
F‘ﬁ]CIESLL =

i/ Share this folder

Other Places A =l x|
N
() AMBUR _results " | '.*
) My Doaments Ears (Psack + () - M) search || Folders | [T73]~ | {8} Folder Symec
Shared Documents raw B
(= Z|ra | Adeiress [[5) C:\Pocuments and MgggsiiacksonDesktopljekyl_isiand|AMEUR,_capture\2010-11-10 10_34_53 shoreptslal x| [£ G0
iy My Computer =
- Pl Zh]ran S,
& My Network Places Elran File and Folder Tasks /I 2010-11-10 12_27_00 forecast
= |
: Faw Z) Make a new folder
o
Details v U@y Publish this folder to the
S| sup Web

[ Share this folder

f C:\Documents and Settings\cjackson\Desktop\jekyll_island\AMBUR_capture\2010 =lol x|
Ele Edit View Favorits Tools Help | L
;ﬂ;:.:fm o * @k - () - (T | O scadr [ Folders | [ | D Folder syme

ambur - Agdress [ c:\Pocuments and Settings\ackson\Desktop\jekyll_island\AMBUR_capture\2010-11-10 10_34_59 shorepts\at x| [£] Go
5} My Documents |]EPR_forecast.dbf
|2 shared Documents File and Folder Tasks * ER_ForEEst.sHp
2 My Computer 29 ke e ke g
9 My Network Places 9 puslen s focer o he ElLRR_forccast s
7 Share this folder '\'Nﬁ—zif:ﬁ‘;
Details ¥ WLRifuremst‘shp
Other Places 4 [E|WiR forecast shx

() AMBUR forecast
1) My Documents
[ Shared Documents
i§ My Computer

&3 My Network Places

Details ¥

Three shapefiles are generated that extrapolate shoreline positions for the EPR, LRR, and
WLR shoreline change rate calculations.
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