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1. What sensors can I use, and when should I use them?          
2. How can I get the data?           
3. How can I process the data?    
4. More resources and examples



Resolution
Spectral, Spatial, Temporal



MODIS: 250m resolution



Landsat 8: 15-30m resolution



Temporal Resolution — Landsat 8: 16 days

http://earthobservatory.nasa.gov/IOTD/view.php?id=83099

http://earthobservatory.nasa.gov/IOTD/view.php?id=83099
http://earthobservatory.nasa.gov/IOTD/view.php?id=83099


Spectral Resolution: Landsat 8



Private satellites



Spectral Resolution: RGB
Temporal Resolution: ¯\_(ツ)_/¯



Spectral Resolution: Landsat 8



Landsat 8 Band Combinations

Natural Color                            4 3 2
False Color (urban)                      7 6 4
Color Infrared (vegetation)              5 4 3
Agriculture                              6 5 2
Atmospheric Penetration                  7 6 5
Healthy Vegetation                       5 6 2
Land/Water                               5 6 4
Natural With Atmospheric Removal         7 5 3
Shortwave Infrared                       7 5 4
Vegetation Analysis                      6 5 4

http://blogs.esri.com/esri/arcgis/2013/07/24/band-combinations-for-landsat-8/

http://blogs.esri.com/esri/arcgis/2013/07/24/band-combinations-for-landsat-8/
http://blogs.esri.com/esri/arcgis/2013/07/24/band-combinations-for-landsat-8/


Example: “Losing Ground”
http://projects.propublica.org/louisiana/

http://projects.propublica.org/louisiana/
http://projects.propublica.org/louisiana/


NASA
4/3/2



NASA
7/5/3



4/3/2 + 5 mask



How to get the data



WorldView: MODIS (preprocessed)

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

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


WorldView: MODIS (preprocessed)







Use Directly In Your Own Leaflet/Google Maps

https://github.com/nasa-gibs/gibs-web-examples

https://github.com/nasa-gibs/gibs-web-examples
https://github.com/nasa-gibs/gibs-web-examples


Use Directly In Your Own Leaflet/Google Maps

https://github.com/nasa-gibs/gibs-web-examples

        "http://map1{s}.vis.earthdata.nasa.gov/wmts-webmerc/" +
        "{layer}/default/{time}/{tileMatrixSet}/{z}/{y}/{x}.jpg";

https://github.com/nasa-gibs/gibs-web-examples
https://github.com/nasa-gibs/gibs-web-examples
http://map1
http://map1


EarthExplorer (raw data)

http://earthexplorer.usgs.gov

http://earthexplorer.usgs.gov
http://earthexplorer.usgs.gov


EarthExplorer

http://earthexplorer.usgs.gov

http://earthexplorer.usgs.gov
http://earthexplorer.usgs.gov


EarthExplorer



EarthExplorer



Hint!

landsat-util
https://github.com/developmentseed/landsat-util

> pip install landsat-util

> landsat download LC80220392015086LGN00 -b 4,3,2

Landsat on AWS
http://aws.amazon.com/public-data-sets/landsat/

https://github.com/developmentseed/landsat-util
https://github.com/developmentseed/landsat-util
http://aws.amazon.com/public-data-sets/landsat/
http://aws.amazon.com/public-data-sets/landsat/


3. How to process the data



1. Open Source Software + Command Line Tools
2. Photoshop

Two Methods



GDAL
> brew install gdal

Windows: http://www.imagemagick.org/script/binary-releases.php

ImageMagick/convert (Photoshop of the command line)

> brew install --with-libtiff imagemagick

Windows: http://trac.osgeo.org/osgeo4w/wiki

> sudo apt-get install gdal-bin

> sudo apt-get install --with-libtiff imagemagick

http://www.imagemagick.org/script/binary-releases.php
http://www.imagemagick.org/script/binary-releases.php
http://www.imagemagick.org/script/binary-releases.php
http://trac.osgeo.org/osgeo4w/wiki
http://trac.osgeo.org/osgeo4w/wiki


Let’s use GDAL tools to combine band files to process the 
Landsat image.



1. Reproject to 3857

> for band in {4,3,2}
do
gdalwarp -t_srs EPSG:3857 LC80220392015086LGN00_B$band.TIF 
LC80220392015086LGN00_B$band-projected.tif
done



2. Combine & Adjust

> convert -combine LC80220392015086LGN00_B{4,3,2}-projected.tif 
LC80220392015086LGN00_RGB-projected.tif

> convert -channel B -gamma 0.925 -channel R -gamma 1.03 -channel 
RGB -sigmoidal-contrast 50x16% LC80220392015086LGN00_RGB-
projected.tif LC80220392015086LGN00_RGB-projected-corrected.tif

> convert -depth 8 LC80220392015086LGN00_RGB-projected-corrected.tif  
LC80220392015086LGN00_RGB-projected-corrected-8bit.tif





3. Rescue geo headers

> listgeo -tfw LC80220392015086LGN00_B4-projected.tif

> mv LC80220392015086LGN00_B4-projected.tfw 
LC80220392015086LGN00_RGB-projected-corrected-8bit.tfw

> gdal_edit.py -a_srs EPSG:3857 LC80220392015086LGN00_RGB-projected-
corrected-8bit.tif

> gdal_translate -a_nodata 0 LC80220392015086LGN00_RGB-projected-
corrected-8bit.tif LC80220392015086LGN00_RGB-projected-
corrected-8bit-nodata.tif



https://www.mapbox.com/blog/processing-landsat-8/

What we just did

https://www.mapbox.com/blog/processing-landsat-8/
https://www.mapbox.com/blog/processing-landsat-8/


Derek Watkins’ GDAL cheat sheet

https://github.com/dwtkns/gdal-cheat-sheet#raster-
operations

https://github.com/dwtkns/gdal-cheat-sheet#raster-operations
https://github.com/dwtkns/gdal-cheat-sheet#raster-operations
https://github.com/dwtkns/gdal-cheat-sheet#raster-operations
https://github.com/dwtkns/gdal-cheat-sheet#raster-operations
https://github.com/dwtkns/gdal-cheat-sheet#raster-operations
https://github.com/dwtkns/gdal-cheat-sheet#raster-operations


Or, with landsat-util

> landsat process LC80220392015086LGN00



Or, with Photoshop

4
3
2



Or, with Photoshop



Or, with Photoshop



Or, with Photoshop



Or, with Photoshop



Pansharpening: 15m resolution with Landsat using band 8

http://www.shadedrelief.com/landsat8/landsat8panchrom.html

http://www.shadedrelief.com/landsat8/landsat8panchrom.html
http://www.shadedrelief.com/landsat8/landsat8panchrom.html


Pansharpening: 15m resolution with Landsat using band 8

http://www.shadedrelief.com/landsat8/landsat8panchrom.html

http://www.shadedrelief.com/landsat8/landsat8panchrom.html
http://www.shadedrelief.com/landsat8/landsat8panchrom.html


Save the geodata!

> listgeo -no_norm LC80220392015086LGN00_B4.TIF > shopped.geo

> geotifcp -g shopped.geo shopped.tif shopped-geo.tif

$ gdalinfo shopped-geo.tif 

Driver: GTiff/GeoTIFF

Files: shopped-geo.tif

Size is 7541, 7701

Coordinate System is:

PROJCS["WGS 84 / UTM zone 15N",

    GEOGCS["WGS 84",

        DATUM["WGS_1984",

            SPHEROID["WGS 84",6378137,298.257223563,

                AUTHORITY["EPSG","7030"]],

            AUTHORITY["EPSG","6326"]],

        PRIMEM["Greenwich",0],

        UNIT["degree",0.0174532925199433],

        AUTHORITY["EPSG","4326"]],

    PROJECTION["Transverse_Mercator"],

    PARAMETER["latitude_of_origin",0],

    PARAMETER["central_meridian",-93],

    PARAMETER["scale_factor",0.9996],

    PARAMETER["false_easting",500000],

    PARAMETER["false_northing",0],

    UNIT["metre",1,

        AUTHORITY["EPSG","9001"]],

    AUTHORITY["EPSG","32615"]]

Origin = (662385.000000000000000,3471015.000000000000000)

Pixel Size = (30.000000000000000,-30.000000000000000)

Metadata:

  AREA_OR_POINT=Point

  TIFFTAG_DATETIME=2015:05:16 15:49:14

  TIFFTAG_RESOLUTIONUNIT=2 (pixels/inch)

  TIFFTAG_SOFTWARE=Adobe Photoshop CS5 Macintosh

  TIFFTAG_XRESOLUTION=72

  TIFFTAG_YRESOLUTION=72

Image Structure Metadata:

  INTERLEAVE=PIXEL

Corner Coordinates:

Upper Left  (  662385.000, 3471015.000) ( 91d17'33.56"W, 31d21'44.30"N)

Lower Left  (  662385.000, 3239985.000) ( 91d19'42.34"W, 29d16'42.10"N)

Upper Right (  888615.000, 3471015.000) ( 88d55' 3.62"W, 31d18'31.28"N)

Lower Right (  888615.000, 3239985.000) ( 89d 0'10.70"W, 29d13'44.46"N)

Center      (  775500.000, 3355500.000) ( 90d 8' 7.67"W, 30d17'59.84"N)

Band 1 Block=7541x1 Type=UInt16, ColorInterp=Red

Band 2 Block=7541x1 Type=UInt16, ColorInterp=Green

Band 3 Block=7541x1 Type=UInt16, ColorInterp=Blue

Or, use 
Geographic Imager

 ($700)



http://j.mp/mapbox-landsat8 http://j.mp/eo-truecolor

More

http://j.mp/mapbox-landsat8
http://j.mp/mapbox-landsat8
http://j.mp/mapbox-landsat8
http://j.mp/eo-truecolor
http://j.mp/eo-truecolor
http://j.mp/eo-truecolor


More

schooner-tk
https://github.com/propublica/schooner-tk

schooner-blend
schooner-cloud
schooner-contrast
schooner-multibalance
schooner-stitch

https://github.com/propublica/schooner-tk
https://github.com/propublica/schooner-tk
http://propublica.github.io/schooner-tk/man/schooner-blend.1.html
http://propublica.github.io/schooner-tk/man/schooner-blend.1.html
http://propublica.github.io/schooner-tk/man/schooner-cloud.1.html
http://propublica.github.io/schooner-tk/man/schooner-cloud.1.html
http://propublica.github.io/schooner-tk/man/schooner-contrast.1.html
http://propublica.github.io/schooner-tk/man/schooner-contrast.1.html
http://propublica.github.io/schooner-tk/man/schooner-multibalance.1.html
http://propublica.github.io/schooner-tk/man/schooner-multibalance.1.html
http://propublica.github.io/schooner-tk/man/schooner-stitch.1.html
http://propublica.github.io/schooner-tk/man/schooner-stitch.1.html


Using the data

Mapbox

https://www.mapbox.com/blog/one-step-raster-imagery-
mapboxcom/

https://www.mapbox.com/blog/one-step-raster-imagery-mapboxcom/
https://www.mapbox.com/blog/one-step-raster-imagery-mapboxcom/
https://www.mapbox.com/blog/one-step-raster-imagery-mapboxcom/
https://www.mapbox.com/blog/one-step-raster-imagery-mapboxcom/


SimpleTiles (ProPublica)

http://www.propublica.org/nerds/item/announcing-raster-
support-for-simple-tiles

http://www.propublica.org/nerds/item/announcing-raster-support-for-simple-tiles
http://www.propublica.org/nerds/item/announcing-raster-support-for-simple-tiles
http://www.propublica.org/nerds/item/announcing-raster-support-for-simple-tiles
http://www.propublica.org/nerds/item/announcing-raster-support-for-simple-tiles


Resources from Brian Jacobs
http://j.mp/spacejournalism

http://j.mp/spacejournalism
http://j.mp/spacejournalism


Examples
Telling stories from space









http://projects.propublica.org/larestoration

http://projects.propublica.org/larestoration
http://projects.propublica.org/larestoration


http://j.mp/robot-river

http://j.mp/robot-river
http://j.mp/robot-river


http://j.mp/vegas-water

http://j.mp/vegas-water
http://j.mp/vegas-water


http://propublica.org/highwater

http://propublica.org/highwater
http://propublica.org/highwater


Thank you!
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