Agricultural land abandonment
mapping using Google Earth Engine
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What is agricultural abandonment?
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Why agricultural land abandonment is
difficult to map?













Mapping steps
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Class definitions

Single-year Analyses and classes

» Active agriculture is used to grow row crops, and typically tilled
resulting in a clear soil signal at some point during the year. Even
under no-till cropping, more soil is exposed than in grasslands

e Herbaceous areas have no shrub or tree component, and are neither
plowed nor harvested for hay. Senescence occurs earlier than for
woody herbaceous

* Woody land areas have either shrubs or trees, resulting in a longer
vegetative period

* Other land areas include lands without vegetation cover, e.g. water
bodies, barren land etc.
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Class definitions

Multi-year Analyses and classes

» Permanent agriculture is active agriculture that was never abandoned
nor permanent grassland nor shrubland

* Abandoned agriculture is non-woody herbaceous that was once active
agriculture, but has been not been plowed for +4 years

e Fallow fields are similar to non-woody abandoned agriculture, but
were plowed in the prior four years
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Step-1: Single-year analyses




Step-1: Single-year analyses
— Image metrics
— Training data generation

— Random forest classifier
















Step-1: Single-year analyses
— Image metrics

— Training data generation

— Random forest classifier




Training data generation

Feature difference
— Spectral
— Temporal
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Training data generation

Step-1
Calibration Ground truth collection

samples

Calculate metrics of the features
Step-2

Class

separation Pre-classification for selected
years

Stable classes

o =

Sam ple Final training sample generation

generation

Quality control
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Step-1: Single-year analyses
— Image metrics

— Training data generation

— Random forest classifier




Step-2: Annual mapping

— Generate annual maps




Step-3: Change detection
— Combination of single-year classifications
— Rule-based for each class

— Post-classification processing (e.g., MMU; masking)




What is Earth Engine?

* “Google Earth Engine is a cloud-based
platform for planetary-scale geospatial
analysis” Gorelick et al. 2017
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Data catalog

 Satellite imagery

>200 public datasets

> 5 million images

> 4000 new images per
* Demographic day

> b petabytes of data

* Geographical
e Climate

e Vector
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What GEE can do?

* Getimagery
* Imagery analysis (spatial; temporal)
 Statistics

e Animations
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https://code.earthengine.google.com/?accept_repo=users/gena/packages&scriptPath=users/gena/packages:animation-test-sprite

How to use Google Earth Engine?
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Advantages

* Analysis-ready data available

* Processing power (computation engine)
 Interactive development platforms

e Save and share work routines

 Community support
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Let’s start!

https://code.earthengine.google.com/?accept_repo=us
ers/hyinhe/AG_abandonment
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