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Geocoding Sentinel-1 GRD Products using ArcGIS
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A) Background

Sentinel-1 Ground-Range Detected (GRD) products are available for download from
ASF’s Vertex data portal. These Level-1 GRD products are georeferenced to
geographic coordinates using the Earth ellipsoid WGS84, but are still in SAR geometry.

By following this data recipe, users will learn how to geocode Sentinel-1 GRD products
in ArcGIS using the Project Raster tool. This recipe was tested against ArcGIS 10.6.1
and 10.4, but it should work for earlier 10.X versions as well.
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Why Geocode?

Once extracted from their zip file, GRD products downloaded from Vertex can be
viewed directly in ArcGIS without any additional steps. The georeferenced TIFF
files include the information necessary to allow most GIS software platforms to project
the data layers on the fly to match the other layers in your GIS, so you can easily
visualize the data without additional effort. If you are visualizing the images outside of a
GIS platform, however, the images may appear reversed or rotated. To display the
images as you would expect to see them, the image must be transformed from its SAR
geometry into a map projection. When working with SAR data, this process is called
“Geocoding”.

Geocoding the imagery will ensure not only that the image displays at the correct
location on the Earth’s surface in any given application, but that the image will also
display as expected when it is viewed outside of a spatially-enabled framework (i.e.
north is up, features are not stretched or reversed in unexpected ways).

Even when working within a GIS, if you want to go beyond simply visualizing the data
and perform analysis or geoprocessing functions using the GRD granule, it should be
geocoded to a map projection first. In ArcGIS, this can be accomplished by using the
Project Raster tool. If you would prefer to use GDAL or QGIS to geocode, refer to ASF’s
Data Recipes for geocoding products within each of these platforms.

Note that using different geocoding techniques/options may result in slight differences in
the output products. While one output is not necessarily “better” than another, it is a
good idea to be consistent when generating geocoded products for use in the same
project, especially if you are looking at imagery from one location through time. The best
approach to use will vary depending on the goals and preferences of the user.

Geocoding is NOT Terrain Correction

It is important to understand that this geocoding process does not involve terrain
correction. To match the imagery to actual features on the earth and correct for
distortions caused by the side-looking geometry of SAR data, you must perform
Radiometric Terrain Correction (RTC) instead. This will be particularly important in
areas of high topographic variation. Refer to ASF’s Data Recipes on Radiometric
Terrain Correction, or contact ASF to learn about other resources for RTC processing.
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B) Materials List

ArcGIS Desktop (any licensing level)
Earthdata login credentials

o If you do not already have an Earthdata account, visit the Earthdata
website to register for this free service.

Download Sentinel-1 GRD data using Vertex.

o When downloading from Vertex, you must either already be logged in to
Earthdata, or you will be prompted to enter your Earthdata Login
username and password before the download will begin.

o You may use this Sample Granule.

If you choose to download a granule other than the sample granule, you will need
to determine an appropriate projected coordinate reference system to use for that
location (i.e. UTM zone).

To determine the UTM zone for an unfamiliar granule:

1.

S e

Add the GRD to ArcGIS (See Steps 1 and 2 in Section C for downloading and
extracting the granule, refer to Section C for tips on Adding Data to ArcMap).

In the File menu, select Add Data — Add Data from ArcGIS Online.

In the search bar, enter “UTM Zones” and click Enter to display the results.
Find the “World UTM Grid” layer package, served by esri_dm, and click Add.
No transformation should be necessary, as both should be in WGS84.

With the Identify tool, click on the UTM grid cell containing your granule to display
the World UTM Grid properties for that area.

= Note the ZONE and ROW _ attributes.

. The UTM zone number will be the ZONE value, and you must determine if the

zone is in the northern or southern hemisphere.
= Northern Hemisphere: Rows N-Z
=  Southern Hemisphere: Rows A-M

Visit www.spatialreference.org and enter your UTM zone in the search field (i.e.
“UTM 13N’ for zone 13 - northern hemisphere).

= Click the link for the EPSG code for the WGS 84 entry (i.e. WGS 84 / UTM
zone 13N) and verify that its location logically matches your granule.

= Copy the EPSG number for use in Step 3.3.d in Section C of this data recipe.
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C) Geocoding Steps

If you are new to the ArcGIS environment, refer to the APPENDIX: Working in the
ArcGIS Environment, which will introduce you to some key aspects of ArcMap that will
be helpful to understand when working through this Data Recipe.

1. Download Sentinel-1 data

Using Vertex, download a Sentinel-1 GRD granule. Note that you will need to log in
with your Earthdata credentials before the download will begin. The download will be
served as a .zip file.

2. Extract the .tif file with the data of interest

Within the downloaded zip file is a base directory with the name of the granule
followed by a “.SAFE” extension. This SAFE structure contains a number of
directories and files, and the data images are saved as georeferenced .tiff files in the
folder named “measurement” (Figure 1).

v - Compressed Folder Tools ~ STA_IW_GRDH_15DV_20170819T001029_20170819T001054_017985_01E2E8_F302.SAFE — O X
Home Share View Extract o
«~ v « ST1A_L.. » S1A_IW_GRDH_1SDV_20170819T001029_20170819T001054_017985_01E2E8 F302.SAFE > v U Search STA_IW_GRDH_1SDV_2.. R
Name Type
annotation File folder
File folder
preview File folder
support File folder
|| manifest.safe SAFE File
@ STA_IW_GRDH_1SDV_2017081%001029_20170819T001054_017985_01E2E8_F302.SAFE-report-20170819T064432.pdf Adobe Acrobat Decument
~ | measurement Compressed Folder Tools - O X -
Home Share View Extract 9
Figure 1: Contents of the GRD v P « S1A_IW_G.. » measurement v U | Search measurement L
SAFE file, within the ~
. . Name Type
downloaded .zip file w
= s1a-iw-grd-vh-20170813t001029-20170819t001054-017985-01e2e8-002.tiff TIFF image
& s1a-iw-grd-vv-20170819t001029-20170819t001054-017985-01e2e8-001 tiff TIFF image

The image we are interested in for this tutorial is the co-polarized GRD:
sla-iw-grd-vv-20170819t001029-20170819t001054-017985-01e2e8-001.tiff

Note: If you are using a different granule than the sample provided, the co-pol image
may be labeled hh instead of vv.

Use your preferred method to extract the desired file from the zipped folder, or refer to
the suggestions on the next page.
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Unzipping with Windows 10

If you unzip the entire folder with the standard Windows 10 zip utility, there is a good
chance that you will exceed the number of characters allowed in a Windows directory
path. You can either save the zipped contents to a different folder, or you can just
extract the single file as follows:

1. Double-click the .zip file in your Downloads folder, double-click the .SAFE file,
double-click the measurement folder, and highlight the desired .tiff file.

2. Under the Compressed Folder Tools menu (which appears when you browse into
a zip file), click the Extract button, and select the “Extract To...” option (Figure 2).

v] < | Compressed Folder Tools | Measurement - O bes
Home Share View Extract o
&« v « S1A_IW_GRDH_1S... » measurement v U|  Search measurement P
e
Name Type

= s1a-iw-grd-vh-20170819t001029-20170819t001054-017985-01e2e8-002.tiff  TIFF image

1l s1a-iw-grd-vv-20170819t001029-20170819t001054-017985-01e2e8-001.tiff  TIFF image

<

>
2 items 1 item selected 821 MB =

Figure 2: The compressed Folder Tools menu within the measurement folder in the downloaded .zip file

3. Select one of the recent folders (which will start the extraction immediately), or
use the “Choose Location” option at the bottom of the dialog box to navigate to
the desired extraction location and click the “Copy” button to extract the file.

4. The single .tiff file will be extracted from the zipped folder structure.

You may also wish to download the 7-Zip File Manager for a more flexible zip utility than
the standard Windows zip utility, especially if you have a Windows operating system
earlier than Windows 10.
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3. Project your product
1. Open a new ArcMap project.
2. Open the Project Raster tool.

e You can find this tool in the ArcGIS System
Toolboxes, under Data Management Tools
— Projections and Transformations — Raster
(Figure 3). Double-click to open the tool.

e You can also type “project raster” into the
ArcMap Search window (Figure 4 - use
Ctrl+F to open the ArcGIS Search window if
it isn’t already open). Click on the Project
Raster (Data Management) name in the
results to open the tool.

Search o x
- 'E.i‘ o |l v Local Search -
ALL  Maps Dats  Tosls Images A
[prl:qec: raster = |

Saarch raturned L L itams SorcBy v

#,, Project Raster (Data Management) (Toc
Transforms a raster from one projection to ancther,
olboxes\system toolboxes\data management tools.the\pr...

B.. Dactar (Tornlest L)

(@l Catalog j_;[_ﬁgarcﬁ

Figure 4: Finding the Project Raster tool using
the ArcMap Search Window

Catalog
220 @ E-alkla

~

Location: Project Raster

[®) System Toolboxes
+ ° 3D Analyst Tools.tbx
+ ° Analysis Tools.tbx
o @ Cartography Tools.tbx
# @ Conversion Tools.tbx
# @ Data Interoperability Tools.tbx
e Data Management Tools.tbx
o & Archiving
3 & Attachments
+ &- Data Comparison
# & Distributed Geodatabase
# & Domains
7] & Feature Class
3 &- Features
# & Fields
+ &« File Geodatabase
7 & General
+ & Generalization
il & Geodatabase Administration
# & Geometric Network
+ &- Graph
+ & Indexes
+ ‘- Joins
7 & LAS Dataset
+ &- Layers and Table Views
# & Package
+ s~ Photos
=] & Projections and Transformations
=) & Raster
A Flip
Mirror
N Project Raster
Register Raster
Rescale

Rotate
cuies

A Y

<

(3l Catalog)| @) Search

Figure 3: Location of the Project

Raster tool in the ArcGIS
System Toolboxes located
in the Catalog Window
(Refer to Section C for
more information)

3. Enter the parameters into the Project Raster tool dialog (Figure 5).

a. Select your input raster from the dropdown list of project layers (if you added
it to your ArcMap project), or click the folder icon next to the field to browse to

the image to be projected.

b. The input coordinate system will be recognized as GCS_WGS_1984.

c. Enter the output file path/name, or click the folder icon next to the field to
navigate to the destination directory and type in the name.

Unless you are saving the output to a geodatabase, you must add the .tif

extension to the end of the filename.
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lv-\., Project Raster - O X

Input Raster Output Coordinate
Q [s1a-iw-grd-vv-20170818t001029-20170819t001054-017985-01e2e8-001.iff ~] g System
Input Coordinate System (optional) .
b | Ges_wes_1984 o The coordinate system for
= - the new raster dataset.
QOutput Raster Dataset
C ‘ G:\Projects\1810_RedpeTesting\Geocode \s 1a-iw-grd-vv-201708 19100 1029-20 1708 19t00 1054-017985-0 1 2e8-001_UTM15N, tif | E’;
Qutput Coordinate System
d [ wes_1984_UTM_zone_15n |

Vertical (optional)

Geographic Transformation (optional
e |

- = x |+

Resampling Technique (optional)
f [enmear v
Qutput Cell Size (optional)

v e
X Y
9| o] | o]
Registration Point (optional)
X Coordinate ¥ Coordinate
h oK Cancel | Environments... << Hide Help Tool Help
Figure 5: The Project Raster Tool dialog box T %

d. Enter the Output Coordinate System, | @ 2eedmesem

. . . ) ) '{:ivllszels v]IQ D G-t
i. Click the projection icon next to 20f 6279 tms shown
the field to open the Spatial e T
Reference Properties window o I s i
(Figure 6) - €) WGS 1984 UTM Zone 15N
. ® Layers
The sample granule provided is located in : v :
Louisiana, which is UTM Zone 15N (EPSG |$;%1§§g;5“‘?‘mgf::;;g‘% -
32615). P s oo
z:‘nsxer-aleMte,r“:f&ggz,o
e If you know the EPSG number of the ?E“:;ﬁﬁf’os
desired projection, you can type that . v

number into the search field and press
Enter to locate the projection (Figure 6).

[ oo

Figure 6: Using EPSG number to find projection

ii. Click OK to apply the highlighted
projection.
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OTHER OPTIONS FOR FINDING OR SELECTING PROJECTIONS:

If you know the name of the coordinate system you want to use, but it’s not
coming up when you search, you can also navigate through the Projected
Coordinate System folder manually to find the desired projection.

If you have chosen a custom granule
to cover a specific area of interest and
you have other imagery that has
already been projected to an
appropriate coordinate system for that
area, you can reference the projection
information of this other imagery. Add
the reference image to your project,
open the Project Raster tool, then
open the Spatial Reference Properties
window as in step d above. Expand
the Layers folder to select the
projection of your reference image
(Figure 7). Note that if you have
multiple layers in your ArcMap project,
all the projections present will be
displayed. Expand an entry to
determine which layer(s) use that
projection. Highlight the correct
projection and click OK to apply it.

You can examine the Spatial
Reference of any raster in
ArcCatalog to find the projection
information:

o Right-click on the layer in
ArcCatalog (or in the ArcCatalog
window in ArcMap), select
Properties, and scroll down to the
Spatial Reference section. The
XY Coordinate System lists the
projection of the layer (Figure 8).

Spatial Reference Properties X

XY Coordinate System 7 Coordinate System

s v pe here to search ~

Q| G-t

+ [ Favorites
+# ] Geographic Coordinate Systems

+

d Coordinate Systems

TGS WGS_1984
B € s1a-iw-grd-w-20170813t001029-20170813t001054-017985-01e2e8-

Sl WGS_1984_UTM_Zone_15N

@ s1a-iw-grd-vv-20170819t001029-20170819t001054-017985-01e,

< >

Current coordinate system:

WGS_1984_UTM_Zone_15N
WKID: 32615 Authority: EPSG

Projection: Transverse_Mercator

False_Easting: 500000.0
False_Northing: 0.0
Central_Meridian: -93.0
Scale_Factor: 0.9996
Latitude_Of_Origin: 0.0
Linear Unit: Meter (1.0)

Cancel

[oc ]

Figure 7: Setting the output projection using a layer
with the desired projection

Raster Dataset Properties x
General  Key Metadata

Praperty Value
= Extent

Top 7881840
Left 260370
Right 549490
Baii 2e556a0
=l Spatial Reference Edit...

XY Coordinate System WGS_1984_UTM_Zone_9N

Tinear Uit Weter (1,000000)

Angular Unit Degree (0.0174532925199433)
False_Easting 500000

False_Northing 0

Central_Meridian -129

Scale_Factor 0.9996

Latitude_OF Origin 0

Datum

Vertical Coordinate S...
=/ Statistics
=] Band_1

D_WGS_1984

Options
Statistics have not been calculated.

Cancel

Figure 8: Coordinate System in Raster Dataset

Properties

o Click the Edit... button to open the Spatial Reference Properties. The
current coordinate system of the raster is displayed, including the EPSG

number.
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e. Enter the Geographic Transformation (optional).

If a transformation is required to project the source coordinates into the output
coordinate system, ArcGIS will list the transformations available for the
selected input and output coordinate systems as a dropdown menu.

If the datum is the same for the input and output coordinates, there is likely no
geographic transformation required. For our sample granule, we are
generating a product in WGS_1984 _UTM_Zone_15N, and because the input
is also in WGS 84 coordinates, no transformation is required.

f. Set the Resampling Technique to BILINEAR.

g. If desired, you may set the Output Cell Size in the X and Y direction.

The output cell size will be in the units of the projection. For example, UTM
projections are in meters, so entering 10 for X and Y when projecting to UTM
would result in a product with 10 x 10 m pixels.

h. Click OK to run the tool.

4. (OPTIONAL) Set No Data Value

ArcMap does not include an option
to set the padding pixels added
during the projection process to
No Data; by default they are given
values of 0.

If you add a projected image to an
ArcMap project, these 0-value
padding pixels will display as black
by default (Figure 9).

In addition, the ESA granules
served by Vertex may also have 0-
value pixels added along the
edges to mask out garbage
values.

To set any 0-value pixels to a
NoData value, which can then be
easily set to display transparently,
use the following steps:

Figure 9: Projected Image with 0-value padding
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1. Navigate to the output .tif file in the Catalog window, right-click on the filename,
and select Properties.

NoData Editor X
2. Scroll down to Raster Information, F— P
and click the Edit button next to ]
. General adata
the NoData value (Figure 10). -
Property
. . = Data Source
3. Highlight the NoData Value, enter Bash
- ata Type
0, and click OK to close the e
NoData Editor. Click OK to close ok and ows —
. um EFOl ands ompu
the Raster Data Properties e e
window Soree T -
. ource Type
Pixel Type / unsigned integer I
4. Add the new raster layer to your [Nobata vake oo =
. . . Colormap absent
ArCMap prOjeCt by dragglng |t from Pyramids level: 7, resampling: Nearest Neighbor Build...
) ; Compression LzZw
the Ca‘talog WIndOW Into the »M»ensxjrrabon Capabilities ~ Basic o
Layers window. Uncheck the box Cancel P
m.front of the old Iayer to ma_k? Figure 10: Editing the NoData value in the Raster
this new layer the only one visible. Dataset Properties
5. Right-click the layer in Layer Properties
the ArCMap TOC and General Source Key Metadata Extent Display Symbology Time
Select Propertles 5::;:;( Field Stretch values along a color ramp E‘
Unigue Values
Classified
6. In the Symbology tab, set
i Discrete Color Color Value Label Labeling
the Display NoData to 32210 [righ: 12210 \
“No Color” (Figure 11). I I }
0 Low:0
7. Click OK to close the Color Ramp: | [ .
Layer Propertles The [ pisplay Background value: 1] as -
Image WI” now d|Sp|ay [JUse hillshade effect 1
with the 0-values Siretch

transparent (Figure 12). Figure 11: Setting NoData pixels to display transparently

Note that while most of the black edge pixels are gone, there may be some remaining
(Figure 12a). ESA has applied different masking approaches to the Sentinel-1 data over
time, and not until IPF Version 2.90 (March 2018) were 0-values used to mask all of the
garbage pixels along the edges of the GRD images. Applying the NoData designation to
0-value pixels in newer images results a very clean image without any edge artifacts
(Figure 12b). You can determine the IPF version used to process your granule by
opening the manifest.safe file (included in the download folder for your GRD product —
see Figure 1) with a text editor (i.e. Notepad) or other xml-compatible software, and
searching for IPF. Refer to ESA documentation for more details on masking.
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Figure 12: Projected GRD granules with NoData values set to 0. Upper image (a) was processed by ESA
using IPF 2.82 and lower image (b) using IPF 2.91, which apply different masks to edge pixels
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APPENDIX: Working in the ArcGIS Environment

If you are new to the ArcGIS environment, this section will introduce you to some key
aspects of working in ArcMap.

The Catalog Window

Most ArcGIS users work in the ArcMap application. ArcCatalog is an additional ArcGIS
application designed for managing datasets, and while some processing tools can be
run directly in the ArcCatalog application, ArcMap is better suited to geoprocessing and
visualizing spatial data. Over the years, the ArcGIS platform has integrated more and
more of the ArcCatalog functions into the Catalog window within the ArcMap application
to the point that the Catalog window is nearly equivalent to ArcCatalog. It is extremely
helpful to have the Catalog window open or available when working in ArcMap.

You can open the Catalog window in ArcMap by selecting Catalog from the Windows
menu (Figure 13). You can drag the window to place it in your preferred location, or use
the pin button in the top right corner of the window to minimize the window to a tab.

@ untitled - ArcMap - O X
File Edit View Bockmarks Insert Selection Geoprocessing Cunwmze Help
Dpdas & - < EREeO | B &
CRCTEI(* THEH L ] [ LR B Snapping = =
Table Of Contents x ~J| Catalog B x
EEEELE c:-:::e.ﬁ.;j%v?z:;
= layers Location: |z Home - Documents\ArcGIS ~

= @ Home - Documents\ArcGIS
# £ Addins
# [ Descriptions
# [ InstructionSheets
# £ Packages
# @ Default.gdb
i) B Toolbox.tbx
& Folder Connections
# £ C:\Users\hjkristenson\Documents
1 £ C:\Users\hjkristenson\Downloads
¥ £ E\LaptopProducts
B G\
# £ G\Projects
1 &1 G:\Python\CustomTools
3 B H\
[ Toolboxes
% @l My Toolboxes
7 [l System Toolboxes
# [ Database Servers
| Ll Database Connections
Identify 2 x = §J 615 Servers
& Add ArcGIS Server
Wentfy fom: | <Top-mast layer % Add ArcIMS Server
& Add WCS Server
& Add WMS Server
& Add WMTS Server
Em # 75 My Hosted Services
Location: N # (& Ready-To-Use Services

IClick on or drag a box over a feature or place on the map you
jwant to identify, Its attributes will be listed here,

Lise the dropdown list to control which layer(s) will be

identified.

No identified features |

) Edit Sketch Pro... @l Identifyi| [ Create Features| j@IB | @ n < > [3i Catalog | gl Search
Drawing~ K I~ A~ 0] Adal “0 v|B T U A B .

391.408 974,14 Unknown Units

Figure 13: The ArcMap Environment
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The Standard Toolbar also includes a Catalog icon that you can use to open m
the window (right below the Windows menu in Figure 13). a2

Folder Connections

You will want to create a folder connection to the directory on your computer that
contains your geospatial project data and/or products. You can create a connection to a
very specific folder if you will be using it frequently, or you can set a connection to a
fairly high level of your directory structure, allowing you to access many less frequently-
used folders within that directory from one connection.

To connect to a folder:

1. Click the Connect to Folder icon at the top of the Catalog window -
(Figure 13). =

2. Browse to the folder you would like to add and click OK.

3. You will see the path to your newly-connected folder listed in the Folder
Connections section of your Catalog window.

If you find you are no longer needing a folder and want to clean up your list of folders,
you can simply disconnect it by right-clicking the connection in the Catalog window and
selecting Disconnect Folder. This will not delete the actual folder, but just the
connection (basically a shortcut) listed in ArcCatalog. You can always reconnect later if
you find yourself needing to access it again in the future.

Adding Data to ArcMap

ArcGIS allows users to drag and drop files into an ArcMap project. While you can do
this directly from Windows File Explorer, the safer an often more convenient option is to
drag the file from the Catalog window (or double-click it). ArcCatalog (and by extension,
the Catalog window) curates data files with ArcGIS applications in mind. You will note
that not every file in your directory structure may be displayed in the Catalog, because it
will display files in terms of what is useful to ArcGIS.

If you browse to a shapefile in File Explorer, you will see on the order of 7 files with the
same basename but different extensions. If you browse to that same location in the
Catalog window, the shapefile will appear as a single file, which you can drag into your
project and be sure that all of the information necessary to correctly render the shapefile
is recognized and accessible by ArcGIS.

Similarly, appropriately-named and formatted auxiliary files containing metadata (.xml)
or pyramids (.ovr) for rasters won’t appear in the ArcCatalog structure, but will be
recognized by ArcGIS as being associated with the appropriate geospatial file, and the
contents will be accessed appropriately. In the case of the xml, it can be viewed and
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edited through the ArcGIS Item Description interface, which ensures that edits are
applied in the correct format. If you edit the xml metadata file directly outside of the
ArcGIS environment, it may be rendered unreadable by ArcGIS applications.

If you are using or accessing file geodatabase structures in ArcGIS, you will find that no
meaningful structure is present when you open the .gdb file in File Explorer; it is a series
of hundreds of inscrutably-named files. When you navigate to that same gdb in
ArcCatalog, it is neatly organized, with all of the component feature classes and
associated files clearly defined and ready for use.

If you are dealing with multi-band rasters, you can either add the entire raster as a multi-
band image, or you can expand the raster dataset in the Catalog and import specific
bands of interest as individual single-band images. This capability is not available when
looking at the raster in File Explorer, where it appears as a single TIFF file.

By adding data from the Catalog window instead of directly from File Explorer, you can
be confident that you are adding the appropriate data. You can also add data using the
Add Data button in the Standard Toolbar, which browses through your directory
structure using the same treatment for files as would be seen in the Catalog window.

The Search Window

Another useful ArcMap Window to become familiar with is the Search window. Ig
It can also be opened from the Windows menu, or by clicking the Search icon
in the Standard Toolbar.

The Search window is very useful for finding tools, because you can type in some key
words and it will return a list of potential tools. You can click the title to open the tool
dialog directly, or click on the links below to either read more about the tool or locate the
tool in the Catalog. You can choose to dock the Search window in the same area as the
Catalog window, allowing for easy toggling between the two using tabs (Figure 13).

ArcToolbox

The tools available for use in ArcGIS are all stored in “System Toolboxes”, found in the
Toolboxes section of the Catalog window. The toolbox is divided into additional layers of
toolboxes and toolsets by topic. If you know exactly where a desired tool is stored, you
can navigate through the toolbox “folder” structure to locate your tool, and double-click it
to launch the tool dialog. Because there are hundreds of tools, however, and many
levels of organization (some more intuitive than others) in the System Toolbox, it is
often easier to find the tool by using the Search window described above.
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You can also open an ArcToolbox window in ArcMap, which has the same .
contents as the System Toolboxes directory in the Catalog window. Click the '.':-
ArcToolbox icon in the Standard Toolbar to open it directly.

If there are tools you find yourself using over and over, you can create your own toolbox
by right-clicking in the desired target directory in the Catalog window, and selecting
New — Toolbox. You can copy and paste tools from other toolboxes to create your own
collection for easy reference, rather than having to search each time.

Geoprocessing Results

The Results option in the Geoprocessing menu (Figure 14) is a useful reference. When
you run a tool, the results window will display the tools that you have run since opening
that instance of ArcMap. You can expand each entry to look at the parameters you
entered, and any messages generated during processing. This can be especially helpful
if a process fails and you want to investigate it more fully.

When processing is complete, a small popup appears in the bottom right corner of your
screen, letting you know if the process was successful or if it failed. Clicking on the link
in that popup will also open the Results window.

If you want to run a process again with slightly different parameters, open the Results
pane, expand the Current Session section, and double-click the process you would like
to repeat. The tool dialog will open, pre-populated with the parameters you used when
you ran it. Make the desired changes, and click OK to run the tool again with your new
parameters.

Q Untitled - ArcMap

File Edit View Bookmarks Insert Selection | Geoprocessing | Customize Windows Help

DREs i) + . |*, Buffer e B e,
SR JHEH R : Clip .
Table(?fContents i Il::::d
E]J 8.5 ., Merge
= # Dissolve
@ Search For Tools
@ ArcToolbox
’,'-; Environments...
IFJ Results
:}"’ ModelBui| Results
= Python Open the Results window so you
Geoproce{ can track and review the

geoprocessing steps you have
performed. In this window you
can also share your geoprocessing
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services.

© Press F1 for more help.

Figure 14: Opening the Results window
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Visualizing SAR Data

You may wish to change the way an image is displayed, especially if it is too dark or
washed out to see features clearly. Because the Sentinel-1 GRD products are displayed
with amplitude values, they will usually display well in GIS environments; this is more of
an issue when viewing datasets with power values. In any case, you can use the
ArcMap stretch settings to display the image with a different level of contrast without
changing the data or having to generate a new image.

1. Right-click on the image layer in the Table of Contents, select Properties.

2. In the Symbology tab, under the Stretched option, experiment with the different
Type options. The default is Percent Clip, but you may prefer Standard Deviation,
Sigmoid, Histogram Equalize, or Minimum-Maximum.

e Many of these options have different parameters; experiment with different
values to see which settings bring out the features of interest in your
image. For example, the default setting for Standard Deviation is 2.5, but
you may find that a different value is more appropriate for the range of
values in your image.

e Click Apply to see how your changes affect the image. When you decide
on a setting you like, click OK.

3. When using the Identify tool on a stretched image, the main Identify window will
still display the original power value. The expanded feature properties will display
both the Stretched value and the original pixel value.
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