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Trends and challenges

Resolutions
Temporal: months to seconds
Spatial: 1km to 1m
Spectral: 3-15 bands
Radiometric: 8à 16bit

Coverage
Localà Global

Volumes
100 MBà 10 000 000 000 MB

Availability
~2PB satellite images, <30m









Earth Engine:
Google's Cloud Platform for
Big Earth Data Analytics



Google Earth

3-D Globe
Visualization

Earth Engine

Geospatial
Analysis



Geospatial
Datasets

Algorithmic
Primitives

add

focal_min

filter

reduce

join

distance
mosaic

convolve

Results

Storage and Compute

Requests



> 200 public datasets

MODIS
Daily, NBAR, LST, ...

Terrain
SRTM, GTOPO, NED,

...

Atmospheric
NOAA NCEP, OMI, ...

Land Cover
GlobCover, NLCD, ...

The Earth Engine Public Data Catalog

> 4000 new images every day

> 5 million images > 5 petabytes of data

Landsat 4, 5, 7, 8
Raw, TOA, SR, ...

... and many more, updating daily!



Earth Engine: Origins



Global Forest Watch



JavaScript & Python API

// Make a median composite from two years of Landsat 7.

// Load the image collection.
var collection = ee.ImageCollection('LANDSAT/LE7_L1T');

// Filter it down to 2011 and 2012.
var filtered = collection.filterDate('2011-01-01', '2012-12-31');

// For each pixel, for each band, calculate the median and make an image
// of the result. The median tends to remove clouds, shadows, data gaps.
var medianImage = filtered.median();

// Add the image to a map.
Map.addLayer(medianImage, {bands:['B3', 'B2', 'B1'], min:35, max:170});

Code Editor link:
https://code.earthengine.google.com/d7e0877fe7ad644bd6b50e6843150469



Coastline Extraction – Zandmotor

Contact: josh.friedman@deltares.nl



Participatory DEM generation

Contact: hessel.winsemius@deltares.nl



http://aqua-monitor.appspot.com

Aqua Monitor



Aqua Monitor

Donchyts et. al. 2016, http://nature.com/nclimate/journal/v6/n9/full/nclimate3111.html



10% 62%







New Land New Water

http://aqua-monitor.appspot.com



About 150 000 reservoirs mapped today (GRanD ~= 6000)

http://bit.ly/global_reservoirs_map_2016
http://bit.ly/agu16_reservoirs
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Surface water area estimated from satellite and from local water level station

* after outlier removal

R² = 0.9903
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Surface water area estimates using naive methods (no cloud/snow and NDWI=0)

* after outlier removal
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P(water | x, y, cloud=0)

2. Estimate probability density (prior)1. Detect water for cloud-free images

3. Estimate surface area using generative-discriminative algorithm

0. Input images from multiple sensors

~1200 images, <30m

ܲ ܹ ܹ௧ =
ܲ ܹ ܹ௧ ∙ ܲ ܹ 	

ܲ ܹ௧ 	









Exercices



Join Group: https://groups.google.com/forum/#!groupsettings/jerico-next-summerschool-2017

Scripts repository: https://code.earthengine.google.com/?accept_repo=h2020-jerico-training

Slides: http://bit.ly/jerico-next-gee-slides ~120Mb





Get an Image

Pick your: projection, resolution, bands, bounding-box, visualization
Access as: Web map, KML, GeoTIFF

Global-scale Algorithm Processing



Get an Image

Apply an algorithm to an image

Library functions or script your own.

Global-scale Algorithm Processing



Get an Image

Apply an algorithm to an image

Filter a collection

Time, Space & Metadata search

Global-scale Algorithm Processing



Get an Image

Apply an algorithm to an image

Filter a collection

Map an algorithm over a collection

N → N

Global-scale Algorithm Processing



Get an Image

Apply an algorithm to an image

Filter a collection

Map an algorithm over a collection

Reduce a collection

N → 1 or N → M

Global-scale Algorithm Processing



Optical Satellite Image Analysis



LANDSAT mission

https://youtu.be/YP0et8l_bvY - true/false color composites
https://youtu.be/YP0et8l_bvY - landsat orbits





Visible and false color



The actual images vs. percentile composites



MODIS Clouds

http://www.earthenv.org/cloud



Spatial resolution
Temporal resolution
Spectral resolution
Radiometric resolution

Resolutions

Cloud
Snow / ice
Topographic correction
Shadows (clouds, hills)



Threshold?

Water detection



Canny Edge Detection

Otsu Thresholding

Water detection



MNDWI=0 MNDWI=0.34

False-positive water

Water detection



Water detection Donchyts et. al. 2016, http://www.mdpi.com/2072-4292/8/5/386

Source: https://code.earthengine.google.com/65493c1cae67bb86c038e5bef3b4ab2d
Python: https://github.com/gena/gena.github.io/blob/master/experiments/figure_water_detection.ipynb



Links
1. Homepage - official Google Earth Engine homepage
2. Code Editor (Playground) - main EE GUI (JavaScript)
3. Developers Forum - most EE discussions occur here
4. Issue Tracker - issue tracker
5. Timelapse - global timelapse video (Landsat)
6. Private Git Sources - browse you private EE git repositories
7. Documentation - Users Guide
8. Earthengine Api
9. Selected Vector Datasets
10.Earth Engine resources for higher education
11.User Summit 2016
12.gsutil tool
13.Google Cloud Storage Documentation



Selected Scripts

Multisensor Chart
S1 ascending / descending
S1 speckle filters
OSM & SRTM
SLIC unsupervised classification
LoG sharpening
Regular Grid
Elevation Profile
PCA


