


Soil
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https://www.australianenvironmentaleducation.com.au/education-resources/what-is-soil/

Healthy soils - enabling resilient ecosystems
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» Soil biodiversity: healthy soils provide
sufficient habitat for a diverse and

m.—?’ /l\ - complex soil food web, able to control
proserons potentially harmful organisms

Currently, 60 to 70% of soils in the
EU are not in a healthy state

(Veerman et al. 2020)




Aim of monitoring: “Functional” soil indicators
Measured through soil chemical, physical and biological parameters

Pest control: natura - ~ " Degradation of soil functions
antagonists om unsustainable land use:
Nutrient loss

obilization of contaminants

Nutrient storage

Habitat and biological SN | Drought
reservoir s e S :
L e Y L Erosion
Water storage Compaction
Salinization

Filter for contaminant

, Biodiversity loss
CO, reservoir

Carbon loss

Soil functions support ecosystem services



Many “parameters” (descriptors) and soil indicators
necessary to assess the soil functions

- (3 Soil Biodiversity and Habitat

-8 Hutrients > 10 parameters
=& Soil related

# @ Management related

--@ Bi S
=& Biology > 14 parameters = =

Microbial
+ @ Faunal
-3 Management related
=& Structure > 5 parameters
4 Vertic/Fragic horizon
+ & Soil attributes
@@ Management attributes
=@ Hydrology > 7 parameters
& Environmental attributes
# Soil related
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Type of crops in|

EU Landmark project (Rutgers et al. 2018): structure of the @jw R
decision model for soil biodiversity and habitat provision e




Monitoring Soil: trend detection
/¥ ...

Variability

Uncertainties Trend

Representativity

—> Required point density in-situ (challenging: increasing
spatio/temporal resolutions required)

—> EO for regular updating/resampling
W

European Environment Agency *};)



Spatial variability: challenge for soil monitoring
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. Local soil map Kanton Zuerich (GISZH) Variability of soil moisture

: : across the crop rooting zone
European soil regions map (BGR) under irrigation management



Soil monitoring and EO: needs and priorities

soil moisture (current) [SML: soil water storage and infiltration capacity]
texture [1-off, in-situ subsamples only)] Soil
’ P g Temporal  Spatial Technical
Maturity EO methods, “high” challenge challenge challenge

organic matter frequency parameter Complexity of sampling

Accompanied by morphol. Processes: and analysis
vegetation characteristics, surface
hydrology, irrigation

salinit
Y SML: Sampling and reporting: every 5 yrs

Monitoring efficiency and cost

soil erosion Morphological features
soil crusting Responsiveness of sampling: events,
(World) hot spots

(in-situ/parameter-specific vs EO)

nutrient levels “High” frequency parameter; Landcover/ use
pollution large EO uncertainties European Environment Agency ':% FETE




Soil monitoring and EO: Future
—"—”"”">»">">+7+2»/7/W——

”near-")future: —> Re-sampling intervals

Region- and task- —> adaptation of sampling and reporting
= “homogeneous” units (sub-samples)

specific hybrid in-situ
/ EO approaches

= In-situ/EO-parameters, combinations

= Uncertainties/validation
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EEA Repor

Soil monitoring in Europe —

Indicators and thresholds Tha n k you

for soil health assessments

ritz@eea.europa.eu

rainer.ba
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