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Swaziland National Malaria Control Program/ 
UCSF Global Health Group  

Use Case: Automated Malaria 
Risk Mapping 
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Disease Risk Mapping 

Ostfeld et al 2005, TRENDS in Ecology and Evolution Vol.20 No.6 
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6/7/15 DiSARM malaria 
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10/26/2015 
DiSARM malaria 



10/26/2015 





What is Earth Engine? 



Earth Engine is Google's cloud platform for petabyte-scale 

analysis of satellite imagery and other geospatial data. 

 

earthengine.google.com/signup 



Google Earth Visualizations 



2013: Global Landsat Forest Extent and Change, 2000–2012 



Data Library 



Source: NASA 







> 200 public datasets 

MODIS 
Daily, LST, NDVI ... 

Terrain 
SRTM, GTOPO, 

NED, ... 

Atmospheric 
CHIRPS, NOAA, ... 

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 population (world pop & GPWv4?) 
... and many more, updating daily! 



Import your own raster & vector datasets 



Analysis Platform 



Create Hypothesis 

Download Data 

Code Algorithm 

Process Data 

Test Hypothesis 

Setup Hardware 

iterate 

Download Data 

Setup Hardware 

Code Algorithm 

Process Data 

Test Hypothesis 

Create Hypothesis 

iterate 

The Data Science Loop 

“Often it turns out to be more efficient 
to move the questions than to move 
the data.” 
 
Jim Gray 
The Fourth Paradigm: 
Data-Intensive Scientific Discovery 





Original Image 



Original Image 
is divided into 256px sub-units. 



Sub-units are distributed 



Sub-units are distributed 
to separate machines where they can be processed in parallel. 



Thousands can be processed 
simultaneously. 



Result is reassembled 



Result is reassembled 
into a finished image. 



●  Image  - band math, clip, convolution, neighborhood, selection ... 
●  Image Collection - map, aggregate, filter, mosaic, sort ... 
●  Feature - buffer, centroid, intersection, union, transform ... 
●  Feature Collection - aggregate, filter, flatten, merge, sort … 
●  Filter - by bounds, within distance, date, day-of-year, metadata ... 
●  Reducer - mean, linearRegression, percentile, histogram …. 
●  Join - simple, inner, outer, inverted ... 
●  Kernel - square, circle, gaussian, sobel, kirsch … 
●  Machine Learning - CART, random forests, bayes, SVM, kmeans, cobweb … 

●  Projection - transform, translate, scale … 

over 1000 data types and operators,  and growing! 
 

Data Types & Geospatial Processing Functions 
 
 



IRI Example: CHIRPS Tutorial 
Climate Hazards Group InfraRed Precipitation with Station data 



Applications 



earthengine.google.com/timelapse 



Global Landsat Timelapse Animations 





https://earthengine.google.com/timelapse/  





Global Surface Water 

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 

2000 0 0 0 1 1 1 1 0 0 0 0 

2001 0 1 1 1 0 1 0 0 0 0 0 

2002 0 0 1 0 0 1 0 1 0 0 0 

2003 0 0 0 0 0 1 0 0 0 0 0 

2004 0 0 0 0 0 0 1 1 0 0 0 

2005 0 0 0 1 0 0 0 1 0 0 0 

2006 0 0 0 1 1 0 0 1 0 0 0 

2007 0 1 0 0 0 1 1 0 0 1 0 

2008 0 1 1 0 0 1 0 0 0 0 0 

2009 0 0 1 0 0 1 1 1 0 0 0 

2010 0 0 1 1 0 1 0 0 0 0 0 

2011 0 0 1 1 1 1 0 0 0 0 0 

2012 0 1 0 0 1 0 1 0 0 0 0 

2013 0 0 0 0 0 1 1 0 0 0 0 

2014 0 0 0 0 1 0 0 1 0 0 0 

2015 1 0 1 0 0 1 1 1 1 0 0 



https://earthengine.google.com/timelapse/  



2013: Global Landsat Forest Extent and Change, 2000–2012 



•  Earth Engine (time series) 

•  StreetSmart 

 

Imagery + Compute 

654,178 
Landsat  
Scenes 

1,000,000 
Hours of 

 Computation 

700 
Terapixels  

of Data 

10,000 
CPUs 
Used 

4 
Days to 

Complete 









Map-of-Life, habitat suitability modeling 

http://mol.org/  



Palmer drought severity index, difference from median 

http://clim-engine.appspot.com/  
Huntington and Morton, Desert Research Institute 

http://clim-engine.appspot.com/  

Huntington and Morton, Desert Research Institute 



Palmer drought severity index, difference from median 

http://clim-engine.appspot.com/  
Huntington and Morton, Desert Research Institute 



Simplified surface energy balance, reference evapotranspiration 

http://eeflux-training.appspot.com/  

Modesto 

Allen, Kilic, Huntington (UIdaho, UNL, DRI) 





DHIS2  
+ Earth Engine 









Takeaways 

1. Cloud-based data warehouse for massive Earth Observation and derivative data 
a.  Environment, Climate, Population, etc. 

2. Parallelized computation platform for global-scale analysis 
a.  Spatial statistics, raster math 

3. Ability to integrate with existing tools and/or power new tools 
 
 
 
 



 
 
 
 
 
Thank you! 
 
Allie Lieber 
Program Manager 
Google Earth Outreach 
allieber@google.com 
 
earthengine.google.com 
earth.google.com/outreach 
 



Training Data 



River morphology 
 
Bryk et al. UC Berkeley 



Google Maps & Earth (Pre-2013) 







Google Maps & Earth (Pre-2013) 



earth.google.com/outreach 



Before Earth Engine Google Maps & Earth (2013–Today) 
 


