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1. What is raster data?          ¿Qué son los datos de ‘raster’?





http://maps.nypl.org/warper/maps/17757

http://maps.nypl.org/warper/maps/17757
http://maps.nypl.org/warper/maps/17757


https://www.mapbox.com/blog/Monitoring-oil-reserves-from-space/

https://www.mapbox.com/blog/Monitoring-oil-reserves-from-space/
https://www.mapbox.com/blog/Monitoring-oil-reserves-from-space/


http://earthobservatory.nasa.gov/IOTD/view.php?id=79084&src=ve

1989

2009

http://earthobservatory.nasa.gov/IOTD/view.php?id=79084&src=ve
http://earthobservatory.nasa.gov/IOTD/view.php?id=79084&src=ve


http://oceanservice.noaa.gov/news/weeklynews/nov12/ngs-sandy-imagery.html

http://oceanservice.noaa.gov/news/weeklynews/nov12/ngs-sandy-imagery.html
http://oceanservice.noaa.gov/news/weeklynews/nov12/ngs-sandy-imagery.html


http://www.bagnewsnotes.com/2015/01/the-boko-haram-massacre-from-outer-
or-is-it-inner-space/

http://www.bagnewsnotes.com/2015/01/the-boko-haram-massacre-from-outer-or-is-it-inner-space/
http://www.bagnewsnotes.com/2015/01/the-boko-haram-massacre-from-outer-or-is-it-inner-space/
http://www.bagnewsnotes.com/2015/01/the-boko-haram-massacre-from-outer-or-is-it-inner-space/
http://www.bagnewsnotes.com/2015/01/the-boko-haram-massacre-from-outer-or-is-it-inner-space/


USGS/NASA Landsat





Harold Fisk, 1944

http://imagine.gsfc.nasa.gov/



Resolution
Spectral, Spatial, Temporal

Resolución
Espectral, Espacial, Temporal





  

TIMS-derived image 
of Scottsdale, AZ 
with bands from the 
thermal infrared.

(Christensen, 1999)



MODIS: 250m resolution



Landsat 8: 15-30m resolution



Temporal Resolution — Landsat 8: 16 days

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

Resolución Temporal — Landsat 8: 16 días

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


Spectral Resolution: Landsat 8
Resolución Espectral — Landsat 8



Spectral Resolution: Landsat 8
Resolución Espectral — 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/

Combinaciones de bandas en 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”
Ejemplo: “Losing Ground”



NASA
4/3/2



NASA
7/5/3



4/3/2 + 5 mask



2. How to get the data           ¿Como obtener los datos?



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

Utilizar en sus propios mapas de Leaflet o Google

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

Utilizar en sus propios mapas de Leaflet o Google

        "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

EarthExplorer (datos crudo)

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

¡Consejo!

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    ¿Como procesar los datos?



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

Two Methods    ¿Como procesar los datos?



LC80140322014139LGN00_B1.TIF 
LC80140322014139LGN00_B2.TIF 
LC80140322014139LGN00_B3.TIF 
LC80140322014139LGN00_B4.TIF 
LC80140322014139LGN00_B5.TIF 
LC80140322014139LGN00_B6.TIF 
LC80140322014139LGN00_B7.TIF 
LC80140322014139LGN00_B8.TIF 
LC80140322014139LGN00_B9.TIF 

LC80140322014139LGN00_B10.TIF 
LC80140322014139LGN00_B11.TIF 
LC80140322014139LGN00_BQA.TIF 
LC80140322014139LGN00_MTL.txt

Coastal  .43 – 0.45  30 
Blue   0.45 – 0.51  30 
Green   0.53 – 0.59  30 
Red   0.64 – 0.67  30 
NIR   0.85 – 0.88  30 
SWIR 1   1.57 – 1.65  30 
SWIR 2   2.11 – 2.29  30 
Pan   0.50 – 0.68  15 
Cirrus   1.36 – 1.38  30 
TIRS 1   10.6 – 11.19  100 
TIRS 2   11.5 – 12.51  100 

metadata

Landsat 8 scene / bands
File Band 

Name
Bandwidth 

  (µm)
Resolution 

(m)



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


gdalinfo - report information about a file.
gdal_translate - Copy a raster file, with control of output format.
gdaladdo - Add overviews to a file.
gdalwarp - Warp an image into a new coordinate system.
gdaltindex - Build a MapServer raster tileindex.
gdalbuildvrt - Build a VRT from a list of datasets.
gdal_contour - Contours from DEM.
gdaldem - Tools to analyze and visualize DEMs.
rgb2pct.py - Convert a 24bit RGB image to 8bit paletted.
pct2rgb.py - Convert an 8bit paletted image to 24bit RGB.
gdal_merge.py - Build a quick mosaic from a set of images.
gdal2tiles.py - Create a TMS tile structure, KML and simple web viewer.
gdal_rasterize - Rasterize vectors into raster file.
gdaltransform - Transform coordinates.
nearblack - Convert nearly black/white borders to exact value.
gdal_retile.py - Retiles a set of tiles and/or build tiled pyramid levels.
gdal_grid - Create raster from the scattered data.
gdal_proximity.py - Compute a raster proximity map.
gdal_polygonize.py - Generate polygons from raster.
gdal_sieve.py - Raster Sieve filter.
gdal_fillnodata.py - Interpolate in nodata regions.
gdallocationinfo - Query raster at a location.
gdalsrsinfo - Report a given SRS in different formats. (GDAL >= 1.9.0)
gdalmove.py - Transform the coordinate system of a file (GDAL >= 1.10)
gdal_edit.py - Edit in place various information of an existing GDAL dataset (projection, 
geotransform, nodata, metadata)
gdal_calc.py - Command line raster calculator with numpy syntax
gdal-config - Get options required to build software using GDAL.
gdalmanage - Identify, copy, rename and delete raster.
gdalcompare.py - Compare two images and report on differences.

http://www.gdal.org/gdal_utilities.html

http://www.gdal.org/gdalinfo.html
http://www.gdal.org/gdalinfo.html
http://www.gdal.org/gdal_translate.html
http://www.gdal.org/gdal_translate.html
http://www.gdal.org/gdaladdo.html
http://www.gdal.org/gdaladdo.html
http://www.gdal.org/gdalwarp.html
http://www.gdal.org/gdalwarp.html
http://www.gdal.org/gdaltindex.html
http://www.gdal.org/gdaltindex.html
http://www.gdal.org/gdalbuildvrt.html
http://www.gdal.org/gdalbuildvrt.html
http://www.gdal.org/gdal_contour.html
http://www.gdal.org/gdal_contour.html
http://www.gdal.org/gdaldem.html
http://www.gdal.org/gdaldem.html
http://www.gdal.org/rgb2pct.html
http://www.gdal.org/rgb2pct.html
http://www.gdal.org/pct2rgb.html
http://www.gdal.org/pct2rgb.html
http://www.gdal.org/gdal_merge.html
http://www.gdal.org/gdal_merge.html
http://www.gdal.org/gdal2tiles.html
http://www.gdal.org/gdal2tiles.html
http://www.gdal.org/gdal_rasterize.html
http://www.gdal.org/gdal_rasterize.html
http://www.gdal.org/gdaltransform.html
http://www.gdal.org/gdaltransform.html
http://www.gdal.org/nearblack.html
http://www.gdal.org/nearblack.html
http://www.gdal.org/gdal_retile.html
http://www.gdal.org/gdal_retile.html
http://www.gdal.org/gdal_grid.html
http://www.gdal.org/gdal_grid.html
http://www.gdal.org/gdal_proximity.html
http://www.gdal.org/gdal_proximity.html
http://www.gdal.org/gdal_polygonize.html
http://www.gdal.org/gdal_polygonize.html
http://www.gdal.org/gdal_sieve.html
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$ gdalinfo nasa-worldview-2014-08-10.tiff 
Driver: GTiff/GeoTIFF
Files: nasa-worldview-2014-08-10.tiff
Size is 5513, 3624
Coordinate System is:
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"]]
Origin = (-9.397740235709779,43.846409438391717)
Pixel Size = (0.002197265625000,-0.002197265625000)
Metadata:
  AREA_OR_POINT=Area
  TIFFTAG_RESOLUTIONUNIT=2 (pixels/inch)
  TIFFTAG_XRESOLUTION=72
  TIFFTAG_YRESOLUTION=72
Image Structure Metadata:
  INTERLEAVE=PIXEL
Corner Coordinates:
Upper Left  (  -9.3977402,  43.8464094) (  9d23'51.86"W, 43d50'47.07"N)
Lower Left  (  -9.3977402,  35.8835188) (  9d23'51.86"W, 35d53' 0.67"N)
Upper Right (   2.7157852,  43.8464094) (  2d42'56.83"E, 43d50'47.07"N)
Lower Right (   2.7157852,  35.8835188) (  2d42'56.83"E, 35d53' 0.67"N)
Center      (  -3.3409775,  39.8649641) (  3d20'27.52"W, 39d51'53.87"N)
Band 1 Block=5513x1 Type=Byte, ColorInterp=Red
Band 2 Block=5513x1 Type=Byte, ColorInterp=Green
Band 3 Block=5513x1 Type=Byte, ColorInterp=Blue



$ gdalinfo LC80220392015086LGN00_B4.TIF
Driver: GTiff/GeoTIFF
Files: LC80220392015086LGN00_B4.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
Image Structure Metadata:
  INTERLEAVE=BAND
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=Gray



Let’s use GDAL tools to combine band files to make our 
satellite map.

Usamos instrumentos GDAL para combinar bandas y hacer una 
mapa satélite 



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

Reproyectar a 3857



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

Combinar y Ajustar





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

Rescatar “geo headers”



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

What we just did Lo que acabamos de hacer

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

Consejos ‘GDAL’ de Derek Watkins

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

Con ‘landsat-util’



Or, with Photoshop

4
3
2

Con “Photoshop”



Or, with Photoshop Con “Photoshop”



Or, with Photoshop Con “Photoshop”



Or, with Photoshop Con “Photoshop”



Or, with Photoshop Con “Photoshop”



Pansharpening: 15m resolution with Landsat using band 8

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

“Pansharpening”: Resolución 15m con Landsat banda 8

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

“Pansharpening”: Resolución 15m con Landsat banda 8

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

Rescatar datos geográficos

Or, use 
Geographic Imager

 ($700)



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

More Más

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 Más
Make your own queryable landsat scene dataset!

http://j.mp/landsatdb

LandsatDB.query("
 select 
  sceneid
 from 
  landsat8 
 where sensor = 'OLI_TIRS' 
  and cloudcoverfull < 5 
  and dayornight = 'DAY' 
  and sunelevation > 30 
  and cloudcoverfull < 60 
  and st_intersects(
   st_makeenvelope(#{bb[1]}, #{bb[0]}, #{bb[3]}, #{bb[2]}, 4326), 
the_geom)")

Hacer su propio base de datos de escenas “Landsat”

http://j.mp/landsatdb
http://j.mp/landsatdb
http://j.mp/landsatdb
http://j.mp/landsatdb




More Más

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/

Usar los datos

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


4. Telling stories from space Decir historias desde el espacio









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


More, more, more   http://j.mp/spacejournalism
Mas y mas y mas

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


Thank you!

al.shaw@propublica.org                      @A_L

¡Gracias!
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