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Forest Monitoring for Action (FORMA)

A Set of algorithms to identify deforestation
using satellitamagery quickly and cheaply

Outline

A Why deforestation?
A What is FORMA?

A Python and FORMA



Caveats

A Economist/geographer, not a programmer

A Parallelcomputing broadlyspeakingg not
necessarily in robustompsciterms



Why do we care about deforestation?

A Biodiversity
A Local and regional environment
A Climate change



How do we deal with deforestation?

A Address economic drivers
A Monitor outcomes



Monitoring: Issues with traditional methods

A Slowturnaround

A Relatively opague methodologies

A Data black box

A Local accuracy vs. wide coverage

A Needed software tools expensiemd hard to use

A Research aimedt scientists more than people on
the ground.
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Forest Monitoringor Action

A Set of algorithms to identify deforestation usirapidly
updated, free satellite imagery.

A Prototype: monthly maps at 1km resolution
A Earlywarning system to complement4és approaches

A Special features
I Rapid (monthly) updates: 20gfesent
I Potential panrtropical application
I Indonesiawide prototype is unique



The(very) basientuition

A Forested areas look green
A Forest + fires + browning = deforestation?

A FORMA algorithms search for telltale patterns
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FORMA Methodology

A Identify relevantpatterns and time trends in
aaINBSYyySaaé¢d yR FTANDBA

A Train algorithms using historical data (268)0

A Applyparameters from training tsubsequent
data

A Output: probability of forest clearing, by pixel



Original workflow for Indonesia:
52SayQu aoOlt
A Two dual core Windows desktops

A One l1tbharddrive that got quite full

A One ArcGIS license ($3000) for @it and
Imagery

A OneStatalicense ($1500) for statistical modeling
A Python 2.5 as glue

A Start to finish: 4 weeks
A Start to finish on 4 cores: ~1+ week



Pantropical application @ 250m
resolution

A ~130x more raw data
A Data comes split into pieceghanks NASA!
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New workflow Homebrew
agal LIKwWSRdzOSe AY
A Amazon Web Services (AWS)
I EC2: small Linux spot instancespprox. $0.06lhr

I SQS: fault tolerant job management
I S3: persistent storage for intermediate and output data

A Boto: interact with AWS

A GDAL/OGRoad images alumpyarrays; reproject images; GIS
data management

A Numpy.
I Slice images intpieces, stacklices as time series in tabularmat

I Statistical modeling by pixel, pixel neighborhawacoregionmeans
plenty of room for parallelization



The cloud/FOSdfference for
Indonesia prototype

A 20 Linux instances:
i 10x the compute powetlor $1.20/hour, with nosoftware costs

A Easily scalable with SQ®ust rerun queue processing script on
new Instance

A Perimage processingignificantlyfaster¢ Numpyarrays are great

A Parallelpre-processing in the cloud
i RUNNING FOR THE FIRST TIME THIS MORNING!
I Preprocessinggme drops fromfrom 3 days to <5 hours

A Allows us to experiment with different algorithrasd data much
more easily



Future plans

A Matplotlib + basemagor visualization

A Numpyto mask out water and noforest
INGIE

A PiClou® StarCluste?



Maps of forest clearing:
monthly timeseries for Riau, Indonesia
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What happenedafter 20057
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