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GIS & SMAP - Overview

• Download a time series of SMAP data in NASA 
Earthdata Search

• Add SMAP data to ArcMap, visualize time series, and 
calculate regional statistics

• Visualize SMAP time series data (among 800+ others) 
with WMS capabilities in ArcGIS, QGIS, and Google 
Earth

• Other GIS related tools



GIS & SMAP – How to import SMAP data to 
ArcGIS

• ArcGIS and native SMAP data (.h5) do not play 
well…at the moment

• Importing native SMAP data to ArcGIS is as easy as 
1…2…follow a lot of instructions

• Multiple ways to download a time series worth of 
data at the same time

• Let’s begin!



GIS & SMAP – SMAP data access options

• Multiple ways to download SMAP time series data 
and import view in GIS

• NSIDC data access: Temporal and spatial filters
• NSIDC OPeNDAP: Data customization
• NASA Earthdata Search: Data customization
• NASA Worldview: Data visualization and download
• Global Imagery Browse Services (GIBS and WMS)
• AppEEARS: Analysis ready data

• We will use NASA Earthdata Search and GIBS



NASA Earthdata Search - Overview

• https://search.earthdata.nasa.gov/
• Earthdata login required to order data

• https://urs.earthdata.nasa.gov/

• You can still follow along and download data if you 
don’t have one

https://search.earthdata.nasa.gov/
https://urs.earthdata.nasa.gov/


NASA Earthdata Search – Overview

• Search for data sets by keyword and spatial and 
temporal filters

• Visualize data sets
• Order data
• Customize data, including re-formatting, re-

projection, & subsetting (parameter & spatial)



NASA Earthdata Search – Overview

Left: Faceted search options including features, keywords, platforms, 
instruments, organizations, projects, and processing levels
Main: Search for data. Set spatial and temporal filters. Change projections. Add 
basic overlays for visualization.
Bottom: Search results with summary information and relevant badges 
(customizable, map imagery, NRT). Re-size panel. Add collections to your project.



NASA Earthdata Search – Apply temporal filter

• Let’s look for new data!
• Choose 2019-03-01 in the Start date
• Choose 2019-03-31 in the End date
• Click Apply Filter



NASA Earthdata Search – Apply spatial filter

• Let’s filter out more data! 
• Zoom in to area of interest
• Click the ‘Borders and Roads’ layer
• Draw a polygon around the state of Wyoming…or wherever
• You can also upload a .shp, but the spatial subset defaults to a 

rectangle of bounding extent



NASA Earthdata Search - Discover data

• Search for soil moisture and choose SMAP L3 Radiometer Global Daily 
36 km EASE-Grid Soil Moisture V005…or whatever

• Click on the       to add these data to the project
• Click on My Project



Earthdata Search – Order data

• On the Order page, choose Direct Download then Download Data



Earthdata Search – Download data

• On the Order Status page, choose View/Download Data Links



Earthdata Search – Download data

• Either choose Download Links File or individually click each file to 
download. Your choice.

• Use wget or curl to download all the files with a command



GIS & SMAP - Load SMAP data in to ArcMap

• Open ArcMap
• Open the Catalog tab
• Right click on an existing folder and choose New ➤ File Geodatabase
• Rename the geodatabase



GIS & SMAP - Load SMAP data in to ArcMap

• Right click on the new geodatabase and choose New Mosaic Dataset



GIS & SMAP - Load SMAP data in to ArcMap

• Name the mosaic data set
• In Coordinate System ➤ Projected ➤ World, choose 

WGS_1984_EASE-Grid_2.0_Global
• Click Ok



GIS & SMAP - Load SMAP data in to ArcMap

• Expand the geodatabase
• Right click on the new mosaic data set and choose Add Rasters



GIS & SMAP - Load SMAP data in to ArcMap

• Choose Raster Type = HDF
• Choose Input Data = File
• Select all the HDF files to include in analysis



GIS & SMAP - Load SMAP data in to ArcMap

• Choose the Properties button near the Raster Type
• Choose the Variables tab
• Select what variable to include in the mosaic data set
• Click OK and OK



GIS & SMAP - Load SMAP data in to ArcMap

• After the raster data sets are added, right click on the mosaic data 
set and choose Enhance ➤ Calculate Statistics

• Accept all the default values
• Click OK



GIS & SMAP - Load SMAP data in to ArcMap

• The entire time series of SMAP data are now loaded into ArcGIS



GIS & SMAP – Add baselayers

• Add US Forest Service Administrative Forest Boundaries from ArcGIS 
Online through the Add Data button

• Open the USFS attribute table and select Kaibab NF



GIS & SMAP – Add Kaibab NF shapefile

• Right click on US Forest Service Administrative Forest Boundaries and select 
Export Data

• Name the file and add it to your map
• Zoom to the newly added file (right click, Zoom to Extent) and unselect the 

US Forest Service Administrative Forest Boundaries layer



GIS & SMAP – View a time series of SMAP data in Kaibab 
NF

• Zoom to extent of Kaibab NF
• Click on the Time Slider Tool
• Push Play



GIS & SMAP – Calculate mean value for March 2019

• In the Toolbox section, select Spatial Analyst ➤ Cell Statistics
• Input rasters = SPL3SMP
• Output raster = SPL3SMP_Cell
• Overlay statistics = MEAN



GIS & SMAP – Calculate mean value for March 2019

• Voila



GIS & SMAP – WMS time series
• WMS = Web Map Service
• Over 800 NASA Earth data sets available from GIBS

• Soil moisture from SMAP, Aquarius, AMSR, & GLDAS

• Available for ArcGIS, QGIS, and Google Earth
• Web Map Tile Services (WMTS) and Tiled Web Map Service 

(TWMS) are also available
• WMS as a OGC protocol handles better time support
• Support projection are Lat-lon/Geog, Web Mercator, NSIDC 

Polar Stereographic North, and Antarctic Polar Stereographic
• Specify temporal and spatial coverage in WMS request



GIS & SMAP – GIBS

• GIBS = Global Imagery Browse Services
• https://earthdata.nasa.gov/about/science-system-

description/eosdis-components/global-imagery-browse-
services-gibs

• Access to 800+ satellite imagery products
• Most imagery available within hours after collection
• Access and visualize all products in NASA Worldview

• https://worldview.earthdata.nasa.gov/

https://earthdata.nasa.gov/about/science-system-description/eosdis-components/global-imagery-browse-services-gibs
https://worldview.earthdata.nasa.gov/


GIS & SMAP – Add WMS to ArcMap

• Expand the Catalog tab in ArcMap
• Click on GIS Servers
• Click on Add WMS Server



GIS & SMAP – Add WMS to ArcMap

• Enter the following URL:
• https://gibs.earthdata.nasa.gov/wms/epsg4326/best/wms.cgi

https://gibs.earthdata.nasa.gov/wms/epsg4326/best/wms.cgi


GIS & SMAP – Browse WMS layers

• The WMS connection should now be set up
• Expand the Catalog tab
• Expand NASA Global Imagery Browse Services



GIS & SMAP – Browse WMS layers

• Layers are displayed alphabetically



GIS & SMAP – Add WMS layers

• Drag WMS layer(s) to the Table of Contents in ArcMap



GIS & SMAP – Enable Time Slider in ArcMap

• Click on the Time Slider tool 



GIS & SMAP – Change Time Slider options

• Click on Play to view the whole time series
• Choose Options to adjust temporal range, speed of play, etc.
• Create and download an animation 



GIS & SMAP – WMS resources

• https://wiki.earthdata.nasa.gov/display/GIBS/Geog
raphic+Information+System+%28GIS%29+Usage#ex
pand-ESRIArcGISArcMap

• https://wiki.earthdata.nasa.gov/display/GIBS/GIBS
+API+for+Developers#GIBSAPIforDevelopers-
OGCWebMapService(WMS)

https://wiki.earthdata.nasa.gov/display/GIBS/Geographic+Information+System+%28GIS%29+Usage#expand-ESRIArcGISArcMap
https://wiki.earthdata.nasa.gov/display/GIBS/GIBS+API+for+DevelopersGIBSAPIforDevelopers-OGCWebMapService(WMS)


GIS & SMAP – Other GIS resources

• NASA Earth Science Disasters Program
• SMAP soil moisture coming soon
• Near real time imagery data from SMAP (<3 hours collection to 

availability) also coming soon



GIS & SMAP – Other GIS resources

• AppEEARS: 
https://lpdaac.usgs.gov/tools/appeears/

• NASA Worldview: 
https://worldview.earthdata.nasa.gov/

• ESRI Water Balance App: 
https://livingatlas.arcgis.com/waterbalance/

https://lpdaac.usgs.gov/tools/appeears/
https://worldview.earthdata.nasa.gov/
https://livingatlas.arcgis.com/waterbalance/


Questions?

• NSIDC support: nsidc@nsidc.org
• We work directly with ESRI to make SMAP data more 

useable in ArcGIS
• What are your issues with ArcGIS…related to SMAP?
• What features would you like to see in ArcGIS regarding 

raster analysis?

mailto:nsidc@nsidc.org
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