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Research Motivation
Background:
▪ Greece has undergone shifts in workforce from
farming to service/tourism sector since 1950’s
▪ Several EU Common Agriculture Policy reforms
(e.g. 1993, 2000) changing crop subsidies

▪ Economic crisis (2008)

May 2021 fire near Schinos, Greece;
GCT

▪ Fires resulting in civilian fatalities are common
(11.8 per 100 kha burned)
▪ Greece is a heterogenous landscape, with
agriculture and settlements interspersed within
shrubland and forest
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2018 fire aftermath: Rafina, Greece; NYT

Study goal and Research Questions
Overarching Goal:
Quantify the causes and consequences of agricultural land abandonment during the last
few decades (1990-2020) in Greece to inform fire-conscious policy and land planning

Research questions:

Study Area

▪ Where/when has abandonment occurred?

▪ What are the socioeconomic drivers of abandonment?
▪ Impacts of abandonment on fire risk?

▪ What land management and policy actions are most
likely to be adopted?
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Mapping abandoned arable land
Objective: Map the extent
and timing of agricultural
land abandonment using
Landsat/Sentinel time series
analysis
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Mapping abandoned olive groves
• Olive production is one of the main agriculture practices in
Chania.
• Objective: Monitor olive groves abandonment in this region
among the last 35 years
Processing: Automatic land-cover classification method using
time-series Landsat and Sentinel 2 data on the Google Earth
Engine platform.
Results: Provide clear annual abandonment mapped
information and essentially the timing of the abandonment of
the olive groves.
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Methodology

Landsat/Sentinel2
imagery
Pre-processing:
Cloud/snow masking..
Annual spectral
metrics (NDVI, EVI,
BSI, TCT)

CORINE/LUCAS/LPIS
Training samples

Mapping olive groves

Random Forest
classification

Annual LandCover maps

Time-series analysis
Spectral signatures

Distinguishing abandoned from
active orchards

Abandonment
maps
Accuracy assessment
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Classification
Training data generation
Manual collection of consistent features (1990-2020) of the different classes using
CORINE/LUCAS/LPIS data serves as better approach than using the automatic CORINE files
(2012/2018) available in GEE platform.
• The classification results show up to 75% overall accuracy and up to 85% individual accuracy
for olive groves class using both Landsat and Sentinel2 imageries.
Sentinel2 results

Landsat results
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Abandonment mapping
In order to execute the abandonment mapping, we are trying to find the best approach to
perform it accurately.
As a first assay, we thought defining a minimum index threshold would serve the purpose of
differentiating between active and abandonment groves.
For that purpose we were examining the limited LUCAS abandoned points.
However, for almost all abandoned LUCAS 2018 points and in comparison with the available
active points, the time-series charts haven’t shown any specific pattern or constant threshold of
abandonment.
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Abandoned olive groves LUCAS 2018
December (35.48, 23.81)

December (35.35,24.52)

December (35.50,23.93)
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Active olive groves LUCAS 2018
November (25.09, 35.21)

December (24.57, 35.13)
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• Moving to the second approach, we tried to introduce LandTrendr.
However this algorithm shows clear breakpoint with abrupt changes especially
related to forest disturbance. Unlike the case with our study which treats
progressive-sensitive change.
Also, using accessible “Change Mapper” user interface of this algorithm didn’t
present any efficiency as it serves mainly in cases of vegetation loss or gain.
Example of forest disturbance (43.79,-122.88)

Abandoned point LUCAS (35.48, 23.81)

≠

• Currently, we are trying to employ index ratio between flowering and harvest
seasons to show explicit abandonment pattern.
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Identification of abandonment drivers
Objective: Use spatially explicit multivariate analyses to identify geophysical, socioeconomic, and
sociocultural drivers of agricultural land abandonment.
▪ Drivers of agricultural land abandonment socioeconomic identified using spatially explicit
multivariate regression modeling
▪ Response variable: agricultural land abandonment area
▪ Explanatory variables: geophysical (elevation, slope, mean precipitation), socioeconomic
(population change, crop price, land market price, market access), sociocultural (community
cohesion, values)

▪ Multiple models built for several time periods (e.g. 1993-2000, 2000-2008, 2008-2020) to assess
temporal changes in the influence of explanatory variables
▪ Landowner interviews conducted in Year 2 to contextualize socioeconomic and sociocultural
drivers of agricultural land abandonment
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Quantification of abandonment impacts on fire risk
Objective: Quantify changes in fire risk components (probability and intensity) as a function
of time since abandonment

Fire simulation modeling using Flammap:
Input data
(topography, fuel,
weather, ignition probability)

Calibrate to historical record
and simulate thousands of
individual fires

Landscape level burn probability
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Identification of potential management and policy solutions
• Objective: Use a discrete choice experimental survey method to identify policies (e.g.
subsidies, education, behavioral nudges) most likely to promote fire-conscious land
management.
▪ Two-part survey to identify place-based solutions for reducing fire risk
▪ Part 1: Demographics, fire risk perception, individual values, community cohesion
▪ Part 2: Choice experiment where respondents choose between alternative policies
(e.g. incentives vs regulation vs direct management) and the enacting governmental
entity
▪ Survey data analyzed with multinomial logit model to assess which policies and
enacting entities are most likely to be supported
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Thanks for your attention!
Contact information:
Aaron Sparks
asparks@uidaho.edu

