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Introduction and Objectives

* Task 2.3 detection methodology:

* 19 factors/layers (environmental - socioeconomic) acquired and
analyzed

* based on 2017-'18

* Task 2.8 detection methodology
* Time series analysis using Earth Observation data
* Accuracy assessment
 Evaluate the potential of the algorithm in a case study
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Data
* Sentinel-1 -
(GRD) __image collections
e Sentinel-2 (Google Earth Engine)
(SR aka Level 2A) |
* Task 2.3 Hard Layers

* Sentinel-2 Global Land Cover (S2GLC) 2017 product
* Task 2.3 “ML_Hard_Thresholds” layer
* Task 2.4 validation polygons
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Workflow development

Supervised classification

Random Forest classifier

* unexcelled in accuracy

« efficient on large data bases

* handles thousands of input variables

* few tuning parameters

* no overfit

* classification variables importance estimation

* internal unbiased estimate of the generalization error (Out-Of-Bag Error

Estimate

Sources: Oshiro et al. 2012, Kruppa et al. 2013, Breiman 1999
Conference: “Carbon sequestration potential of Marginal Lands in Europe”, 13.12.2021
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Workflow development
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Workflow development

Classification Tool N B MR i
¥ v ¥
User inputs:
* AOI !
* Date — E"‘“
(>2 years range) e ot !
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Workflow development

Accuracy Assessment i ||

 Evaluate the performance of
the MLs detection
methodology

 Comparable with the Task
2.4"Accuracy Assessment”

* Task 2.4 Validation polygons
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Results

LC classification

A2 ] £ Cmuneso L Beshishte \_\
+ Ohrid otich Bewnwre
Radozhda Oxpua e 30844
- ukurechani
Ranoxna e aston ggig: KykypeuaHn Dedebalci f13M
enjas Csetun Ctedan [ E-65] Lene6anun
ake Ohrid \ > i 4 Trnovo Novatsi
Oxphacko Esepo Y 7S i Promachi
popayot
3
Aridaia
;YPEJCE Apidaia
pnejua
Ljubanishta
Jby6anuwTa
Pogradec Apsalos, Pella
Apahog
Ea
Pod
S Edessa
‘Edeoca
an Gore a
Pojan
Maliq TR
Qendeér
Bulgarec
Voskopojé ’l\‘}qousa
% Govoa
EHE’Kort;e
Mollaj Kato Vermio
Katw Beppio
Vithkug
: \ | . .
S % N s "3 N Classification Legend
ess1 Map data ©2021 Google Imagery 2021 vics  Terms of Use | Report s map error I Forest
Agriculture
M Impervious Kas
g ‘ 3 o ’ - 3 Im
B water mod iR R : ; & 3 ; lofo Kao
. ML 1Hog @ g 3 \ 2 S f S A % VD‘PO Polimilos
o, 2 : = 3 2 BT S S 5 G 3 2MMS MoAbuuNog
Erseké { Koila
. Galatini Koida EY

Conference: “Carbon sequestration potential of Marginal Lands in Europe”, 13.12.2021



os

ail

MLs in 2.3
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MLs in 2.8
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Results
Accuracy Assessment
* Greece & Spain small Country Overall Accuracy Kappa (E):oi
Task 2.3 2.8 2.3 2.8  Estimate
decrease
o Germany stable Greece 0.715  0.614 0.41 0.23 0.26
. . Spain 0.828 0.731 0.65 0.43 0.23
* Poland Sllght Increasc Germany  0.606 0.543 0.04 0.03 0.21
Poland 0.909 0.942 0.64 0.77 0.25

Notes
* Temporal aspect
* Quality of input data
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Case Study

* What is the potential of the algorithm should data of higher
quality are available for the ML class?

* Employ 2.4 validation polygons
* Some used for training of the ML class
* Rest used for validation

Conference: “Carbon sequestration potential of Marginal Lands in Europe”, 13.12.2021



ML training:
2.3 ML Hard Thresholds
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Case Study

ML training:
2.4 validation polygons
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ML training:
2.3 ML Hard Thresholds
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Case Study

L training:
.4 validation polygons
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Case Study

Accuracy Assessment
y Increase in accu raCy Country Overall Accuracy Kappa ZOP Error Split
. stimate
e Decrease in OOB Error Task 2.3 2.8 (1) 2.3 2.8 (1) 28  28(1)
Estim ate Greece 0.715 0.777 0.41 0.54 0.26 0.16 0.1
Spain 0.828 0.861 0.65 0.66 0.23 0.16 0.5
Notes
* Good input -> good
output

* Only small amount of data
can suffice

Conference: “Carbon sequestration potential of Marginal Lands in Europe”, 13.12.2021
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Conclusions

* |dentifying MLs with Earth Observation data is a challenging
task

* But possible!

* Major achievements:
* Preparation time reduced
* Futureproof analysis

* Tool is capable of providing accurate results.
* MLs detection precision, augmented.
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