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PURPOSE

This toolset was designed to support landing site suitability analyses by automating the
mosaicking, clipping, and statistical reporting of slope rasters created at different baselines.
The toolset has been expanded to include data preparation tools also available in the Planetary
Geologic Mapping (PGM) Python Toolbox, and may be applied to different use cases.

These tools are in the public domain, and as such, are freely available for download and
modification. To edit the source code, open the *.pyt file in any Python code editor and navigate
to the tool class. For more information on working with Python Toolboxes see Esri’s
documentation.

Required systems/software

ArcGIS Desktop 10.1 or higher Advanced License



https://astrogeology.usgs.gov/facilities/mrctr/gis-tools
https://astrogeology.usgs.gov/facilities/mrctr/gis-tools
http://desktop.arcgis.com/en/arcmap/10.3/analyze/creating-tools/a-quick-tour-of-python-toolboxes.htm
http://desktop.arcgis.com/en/arcmap/10.3/analyze/creating-tools/a-quick-tour-of-python-toolboxes.htm
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Merge Files

Duplicated from the PGM toolbox, this tool merges all files in a workspace (directory or
geodatabase) into one, adding a ‘Filename’ field which is populated by the input file name. Files
must be of the same geometry type, and may be restricted by keyword or file extension. The
‘recursive’ optional allows the tool to search through subdirectories. For the tool to execute
properly all input files must have the same schema (i.e., all field names and properties must

match).

& Merge Files = & RS
® Workspace Merge Files
Create a merged file by looping
Wildcard (optional
idcard (optional) aver many files, add a
‘Filename’ field with the
DESELEE: filename to the feature class's
v table.

[T Recursive (optional)

% Output Feature Class
OK ] [ Cancel ] [Environments... ] [ << Hide Help ] [ Tool Help

Merge Files tool GUI.
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Topology Check

Also imported from the PGM toolbox, the Topology Check tool is useful for identifying
common topological errors found in geological data. The input data must reside in a
geodatabase, and output topology class will identify any errors as ‘dirty areas’ marked in red. It
must be noted that this tool only identifies potential errors and does not make any
corrections to data. After saving any edits the feature class may be checked again by right-
clicking the new topology class in the Catalog window and selecting ‘Validate’'.

&' Topology Check =68 =

% Input Feature Class Topology Check

Build and validate a
geodatabase topology for a
polygon or polyline feature
class. The input feature class
must reside in a Feature
Dataset within a Geodatabase
to take part in a topology, and
can participate in only one
topology class at a time.

Cluster Tolerance {optional)

OK ] [ Cancel ] [Environmems... ] [ << Hide Help ] [ Tool Help

Topology Check tool GUI.
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Zonal Statistics Tool

Though this tool was written for a specific use case it may be applied to any raster data
that require zonal statistics for one or more areas of interest. Even if no masking is required,
this tool may be useful for large areas covered by more than one image/raster as it creates a
virtual mosaic on the fly.

When the tool is executed, a new project directory is created with a geodatabase and
subdirectories for each masking feature. In each subdirectory a copy of the clipped mosaic is
saved along with a subdirectory named ‘Stat_Tables’ where a *.csv for each statistic is saved.

7 Zonal Statistics Toal =8 %
© Output Location Zonal Statistics Tool
Y This tool p_er_forms sele;ted

zonal statistics for the input
- feature class, clipped to an
DEEEEETEER area of interest (optional).
Zonal statistics require clean
Masking Feature Class {optional) mputg so if the user .
| =] experiences problems it is
recommended to use the data
Mask Field (optional) preparation tools.
-
% Geologic / Landcover Map
% Zonal Statistics
Field Statistic Type
x
1
¥
4 1 | »
[ OK ] [ Cancel ] [Environmems... ] [ << Hide Help ] [ Tool Help

Zonal Statistics tool GUI.



http://pro.arcgis.com/en/pro-app/tool-reference/spatial-analyst/h-how-zonal-statistics-works.htm
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= [ ZonalStats
B BT Test
El E3 Northern
=l £ Stat_Tables
B 15616
D Test_CumulativeStats_Histogram.csv
D Test_ZonalStatisticsloined.csv
ﬁ Marthem_clip.tif
B E3 Primary
= 5 Stat_Tables
{4 t.t5613
D Test_CumulativeStats_Histogram.csv
D Test_ZonalStatisticsloined.csv
B Primary_clip tif
El £ Southern
=l £ Stat_Tables
B 15619
Test_CumulativeStats_Histogram.csv
D Test_ZonalStatistics)oined.csv
@ Seuthermn_clip.tif
B L3 Testgdb
L2 Test_mosaic

Output file structure from test data with three landing ellipses used for masking.
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Create Histogram Plot

Using the tables output by the Zonal Statistics tool, Create Histogram Plot allows users
to create simple plots of either the cumulative distribution (normalized from 0 — 1.0) or histogram
of the zonal statistics layer. Parameters for the plot title and x-axis label are applied to all plots,
which are exported in *.png format.

<

&' Create Histogram Plot = &8 %

% Input Histogram Table Create Histogram Plot

This tool uses the output zonal

* Tith .
e histogram table of the Masked
) Zonal Statistics Tool to
© X Axis Label generate a line plot graph.
@ Plot Type

[ cumulative Distribution
[ Merged Histogram
|:| Separate Histograms

[ Select All ” Unselect All ] Add Value

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

Create Histogram Plot tool GUI.

Test Cumulative Distribution Test Merged Histogram

R — Unit? —  Unit7
= Unitl Unitl
thft3 60000 Lhit3
Units Unit6
Units &b Units
Unit2 Unit2

Unitd Unitd

0 5 10 15 0 25 30 35 o 5 1o 15 0 25 30 35
Slope Slope

Output plots of test data; cumulative distribution and merged histogram of all geological units.
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Please direct any questions, comments or improvements to:
Marc Hunter
USGS Astrogeology Science Center

Flagstaff, AZ



mailto:mahunter@usgs.gov

