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Introduction

Installing the RPAT
Geoprocessing Tool

In order to model a regional sediment budget for a coastal zone, a
number of variables are required. One of these variables is volume
change. In the GIS environment, volume change can be computed

by comparing two raster grid surfaces over a time period. However,
while the calculation is quick, it is often difficult to locate datasets with
the appropriate resolution and data formats to compute the volume
difference.

Profile data, or XYZ point data collected along the shoreline, isa common
dataset that is widely available for a number of geographic regions. XYZ
data is collected in a linear orientation from the shore towards the water.
Although this profile data is widely available, coverage is not consistent.
Many areas along a shoreline have been found to have no data coverage.
This is not ideal when attempting to calculate a volume change.

The Regional Process and Analysis Tool (RPAT) Geoprocessing Tool solves
this problem by using the elevation values that are reported for each
point in the original profile and casting new points along a shoreline to
“fill” an area of interest with data points. These data points serve as input
into the interpolation routine that generates a raster surface. Once the
raster surface is available, it can be paired with another surface (from a
different time period) residing in the same geographic location, and the
two surfaces can be used as input to compute a volume difference over
the time period.

The RPAT Geoprocessing Tool consists of a series of Python scripts which,
in turn, are assembled into a Python toolbox that can be used with
ArcMap.

Use the following procedure to download and install the toolbox.
1. Download the RPATToolbox.zip file to your workstation’s hard disk.

a. Open the RPAT Geoprocessing Desktop Tools webpage on the
USACE Geospatial Platform (http://geoplatform.usace.army.mil/
home/item.htmlI?id=0512eb62a0034940b770a73003f52193).

b. Select Open>Download.
c. Select Save>Save As.
d. Browse to the appropriate directory and click Save.
e. Close the USACE Geospatial Platform webpage.
2. Browse to and unzip the RPATToolbox.zip file.
3. Open ArcMap.

4. Within ArcMap, open ArcCatalog.
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5. Browse to the unzipped files, and locate the RPAT toolbox (RPAT.pyt).

The Python scripts are
grouped into two categories| = 9

within the toolbox: =) & Build Scenario Points

& Auto Select Cast Points

B Build Scenario Points & Cast Profiles

B Prepare Data Inputs &= & Prepare Data Inputs
& Create Shoreline Points
6. Expand each category, as & Import Profile CSV Data

necessary, to access the
appropriate script.

H The RPAT Geoprocessing Tool requires the following types of data:
naerstanding
the REQUITEd Data B XYZ texjcﬁle representing a single 7] LBPprofile_extract it - Not... S P
Inouts profile line file Edit Format View Help
p his fi b Lon,Lat,Z -
e Thi m mma- -82.67010519,27.42054281,0.8550i =
s file must be comma 28267014569, 27.42050911.0. 6968'
separated. -82.67018618,27.42047541,0. 3336!
-82.67022668,27.4204417 ,-0.3210;
) -82.67026718,27.420408,-0. 60857
e  Coordinates must be -82.67030767,27.42037429,-0.874.
. ) -82.67034817.,27.42034059,-1.142;
represented in decimal -82.67038867.27.42030689 . -1.422"
deqrees -82.67042917.27.42027318,-1. 695
grees. -82.67046966,27.42023948 ., -1.803! ~

< |

B Shoreline polyline with a defined
coordinate system

¢ If a coordinate system is not defined, use the Define Projection
tool within ArcToolbox.

Prepa ring the 1. Import the profile text file, and convert the profile points to a point
shape file.

Data Inputs for
: a. From the RPAT toolbox’s Prepare Data Inputs category, double-
GEOpfOCESSIﬂg click Import Profile CSV Data.

An Import Profile Text File dialog displays.

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

Output Point Feature Class

C:\Users\kSopjrd3\Documents'_Projects\eCoastal\RPAT'_PythonCode\OutputTest\BigSarasotaProfile.shp E

=

oK H Cancel HEmmumnE... “ Show Help >> |
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b. In the Profile Text File field, browse to and select the comma-
separated text file that contains the profile data.

c. Inthe Output Point Feature Class field, browse to a location and
name the new feature class that will hold the profile points.

d. Click OK to run the script.
e. Close the geoprocessing window.

When the geoprocessing is complete, the point shapefile is
added to the Table of Contents.

2. 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.

a. From the RPAT toolbox’s Prepare Data Inputs category, double-
click Create Shoreline Points.

A Create Shoreline Points dialog displays.

Select the Shoreline layer (polyline)

| Shoreline i

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\OutputT est\shoreSegments.shp

=

0K l [ Cancel ] [Environments...] l Show Help >> ]

b. Inthe Select the Shoreline Layer (Polyline) field, select the
Shoreline layer.

c. Inthe Enter the Desired Shoreline Segment Length field, enter a
number for the shoreline segment length.

Note: The units for the value must match the units of the map
frame.

Note: It is helpful to reproject the shoreline feature class into a
planar coordinate system, like State Plane, so the value needs
no conversion into feet or meters. If the coordinate system is a
geographic coordinate system, the segment length value must
be reported in degrees.

d. Browse to a location and name the new feature class that will
hold the shoreline segment points.
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e. Click OKto run the script.

A point is placed at the distance specified and at each change in
line direction. This causes the points to look unequally spaced.

6. Close the geoprocessing window.

When the geoprocessing is complete, the point shapefile is
added to the Table of Contents.

Note: If too many points are created, try running the Smooth
Line (Data Management) tool on the shoreline first, and then use
that as input into the script. (This tool requires a license to either
ArcInfo or ArcEditor).

Casti ng Profiles Now that the data has been properly prepared, you are ready to generate

. the RPAT surface. This requires an XYZ point file as input. Prior to running
along a Shoreline an interpolation routine available under Spatial Analyst Tools, you must
first cast the original profile points at each location defined by the
shoreline segment points.

il fiew kmarks [nsert Selection Geoprocessir Customize Windows Help
DBES/+ B8 x| » > 1100

Table Of Contents:

= cataiog ax

208y e .

’ Location: ¥ Create Shoreline Pornts -
@ Shorebinssuset =

© RPAToyt
& & Generate RPAT Surface
& Prepare Data Inputs
¥ Create Shoreline Points
& Import Profile Text file
@ toolboxTest.mxd
3 Folder Connections
1N
® & C\Users\kSopjrd3\Desktop
® i C\Users\kSopjrd3\Documents
® £ C\Users\kSopjrd3\Documents\_Dati
# €3 C\Users\Sopjra3\Documents\_Proj
# £3 C\Users\KSopjrd3\Documents\temp =
# £ £\ LaptopBackup\ Projects\eCoasts
# £3 Local OPJGIS Connections
# 3 SAC EGIS Sever

= @ BigSarasotaProfile
z
© -9288542 - -8728164
 -8728163 - -8207197
o -8207196 - 7738785
7738784 - 7340170
7340169 - 6775783
 -6775782 - -6130070
 -6.130069 - -5572740
 -5572739 - -4909519
4309518 - -3220027
® -3229026 - 0022946
O shorepoints
.

B@EZ\

5 @ BigSarasotaPoints @ B ZAWork Draft
% ® &3 \\155.79.87.13\data\Work
= @ Shoreline @ 3 \\155.79.87.13\data\Work\_H000\La
- # &3 \1155.79.87.13\data\Work\COSCA 2(
 Basemap 5 £ \\sam-apgis\gis

3 €3 \\sam-apgis\gis\sam_Gis\Work
3 €3 \\sam-db01mOD\E_Drive\OPIGIS\OF
€3 \\sam-db01mOB\E_Drive\OPIGIS\OF
# £ \spr-netapp2 spn.dsusacearmy.mi

5 ® Toolbores
 ® My Toolbores
% & System Toolboxes

@ Database Servers

43 Ada Database Server

3 63 Database Connections

) IS Servers
& Add ArcGIS Server
&5 Add ArcIMS Server
& er

5 @ World Imagery

82575 27.3 Decimal Degrees
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1. From the RPAT toolbox’s Build Scenario Points category, double-click
Cast Profiles.

A Cast Profiles dialog displays.

5" Cast Profiles

*® Original Profile Points

® Z value in Original Profile Points

® Shoreline Segment Points

Cast Profiles into NEW Feature Class. Create feature class here. (optional)

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

Start cast line numbering at:

% Azimuth Options
["]Use Azimuth of Original Profile (optional)

[#] CastProfiles at 90 degrees to Shoreline (optional)

Select Cast Direction (optional)
North/West

| ]Use User-Defined Azimuth (Enter Below in Degrees from East) (optional)

Azimuth Value (optional)

] [ Cancel ] [Environments...] [ Show Help >> ]

2. Inthe Original profile Points field, select the original profile points
(those converted from the text file).

3. Inthe ZValue in Original Profile Points field, select the field that
represents the elevations/Z values.
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4. Inthe Shoreline Segment Points field, select the points that represent
the shoreline segment points or the distance between each casted
profile.

Note: If a feature selection exists on the shoreline segment points, only
those features are used for the casting of the scenario profile points.

Note: To autoselect features to use in this cast step, from the RPAT
toolbox’s Build Scenario Points category, double-click Auto Select
Cast Points. This allows you to select points along the shoreline at a
defined feature interval.

Shoreline Segment Points
|Shorepoint5ubset (edited from Step 1)

How many points would you like to select?
Every 10th point

Enter other selection count (optional)

OK ] [ Cancel ] [Emimnments...] [ Show Help >>

5. Choose the appropriate output options.

B [f you want to use a new feature class, in the Cast Profiles into
NEW Feature Class field, browse to and name the new feature
class

B |f you want to append the points to an existing feature class, in
the Cast Profiles into EXISTING Feature Class field, browse to or

select an existing feature class.

Note: This tool can be run multiple times. If a feature selection
exists on the segment points, a profile is cast for only those
locations at the requested azimuth.

6. Inthe Start Cast Line Numbering At field, enter a number for the
starting cast line.

Note: Each individual line is attributed with “CastLineX”” Therefore,

if you run this tool multiple times, you should change the starting

cast line number. For example, if you select five points in run #1 and
casted profiles are created, the lines are named CastLine1, CastLine2,
CastLine3, CastLine4, CastLine5. Then if you run the tool again with
two different points, change the starting cast line number to“6,” so the
subsequent casted profiles will be named CastLine6 and CastLine7.
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a.

b.

the input for any
interpolation
method under
Spatial Analyst.

Note: Prior to

applying an CastLine32 Complete.
interpolation, Completed script CastProfilesTool...
. Succeeded at Wed Dec 11 17:07:57 2013 (Elapsed Time: 10 minutes
if may be 57 seconds)
|

necessary to use
the following
procedure to remove some of the casted points to account for the
geomorphology of the local area.

7. Select one of the Azimuth Options to calculate the azimuth, or
bearing, of the line.

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.

8. (lick OKto run the script.

When complete, castbrofiley e e e
this point layer || comets
can be used as

["] Close this dialog when completed successfully

castBearing: -4.20163784792 -

CastLine3l Complete.

Active Line: CastLine32

PrevXY: -82.5619117268,27.2892785366
CurXY: -82.5621573533,27.2889218861
segmentBearing: 34.5553262637
castBearing: 2.1739005442

4 (]

I
I
I
Hl
|
: Complete! CastProfile.shp added to the Table of Contents.
ll
I
I
I
I

Begin an ArcMap editing session (Editor>Start Editing).
Select the points of interest.

Click Delete.

Stop the editing session.

Save the changes.

.
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Customizing Casted | Grid A
Scenario Profile Points

The Cast Profiles
default settings were
used in this grid.
Profile data was cast
at 90 degrees to the
shoreline segment.

Note: Areas outlined
in red should be
modified. Lines can
be deleted and
recast at different
azimuths to build

a better scenario
surface.

Grid B

Removing the
profile lines and
regenerating the
grid results in this
grid.

To build a more
refined grid,
additional
customization per
casted line can be
performed.

In an ArcMap editing
session, these
profiles were first
selected (via spatial
query or attribute
query where
Line/D=CastLineX)
and then deleted.
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Grid C

This grid was created
by using the RPAT.
pyt's Cast Profiles
script to recast lines
into an existing
feature class with a
user-supplied
azimuth of 200.

This grid is the

result of an IDW
interpolation on the
casted profile points.
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