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Introduction

e Proposal for a directive on Soil Monitoring and Resilience (Soil Monitoring
Law) by the European Union

e Delineation of Soil Districts - Its concept and importance

e The use of GIS tools - Machine learning algorithms, Statistical approaches
and Cluster analysis

e Harmonization of monitoring systems at the national level (Portugal)
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Methodology

To generate random sampling points:

s provided by the European Union to choose
sampling locations

To delineate Soil Districts:
e Clustering Algorithms (Tested):
o Random Forest with MDS and Fuzzy k-means
o Agglomerative Hierarchical Clustering
o Fuzzy c-means

o DBSCAN
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Variables: Administrative and Geographic Divisions

« NUTSII

* NUTS Il combined with environmental zones
« APA soil map

* Landscape Units

Used as combination with all of the above:

+ Corine Land Cover

+ COS 2018

Clustering Algorithms:

NUTS I

NUTS Il combined with Environmental Zones
APA soil map

Landscape Units

NUTS Il combined with Landscape Units

NUTS Il combined with Corine Land Cover
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Variables: Soil Properties and Climatic Variables

=

Bulk Density at three depths: 0-10 cm, 10-20 cm and 20-30 cm;
Soil Copper Concentration;

Nitrogen Content;

Organic Carbon Content;

Phosphorus Content;

Soil pH;

Soil Texture at three depths: 0-10 cm, 10-20 cm and 20-30 cm;
Positive Precipitation;

Maximum Temperature;

Minimum Temperature. .

Measured statistics which were used
as input to the cluster algorithms:

- Minimum
- Maximum
- Mean

- Standard Deviation
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03 Results



Bethel Algorithm
Input variables
(4 N

Administrative/Geographic divisions Soil properties and Climatic variables N° of sampling points generated | N2 of Soil Districts

Carta de Solos (APA) B0O10, Cu, N, OC, P, pH 395 33

CLC, BO1Q, Cu, N, OC, P, pH 431 29

Unidades de Paisagem (DGT) SOIBIE NG L 71

CLC, BO1Q, Cu, N, OC, P, pH 938 57

NUTS Il e Zonas Ambientais BO10, Cu, N, OC, P, pH 458 39

B010, Cu, N, OC, P, pH 286 16

CLC, BO10Q, Cu, N, OC, P, pH 236 14

BDO010, Cu, N, OC, P, pH, PP, TMAX, TXT010 557 13

NUTS || C0S52018, BDO10, Cu, N, OC, P, pH, PP, TMAX, TXT010 519 14

BD1020, Cu, N, OC, P, pH, PP, TMAX, TXT1020 382 12

C0S2018, BD1020, Cu, N, OC, P, pH, PP, TMAX, TXT1020 375 11

BD2030, Cu, N, OC, P, pH, PP, TMAX, TXT2030 377 12

C0S2018, BD2030, Cu, N, OC, P, pH, PP, TMAX, TXT2030 418 11

Best Result
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Bethel Algorithm
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Random Forest
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