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Austrian Soil Monitoring

current status and perspectives
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Currently, there i1s no nationwide monitoring programme in progress

Soil protection legislation is the responsibility of the Austrian federal states
(not every federal state has its own soil protection law!)

First approach in 1990ies — every federal state conducted an individual soll
monitoring programme based

This was done by applying harmonized methodology (data have been
published either as reports or on a common platform - BORIS)
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Currently, there i1s no nationwide monitoring programme in progress

Soil protection legislation is the responsibility of the Austrian federal states
(not every federal state has its own soil protection law!)

First approach in 1990ies — every federal state conducted an individual soll
iInvestigation programme based on a harmonized methodology (data have
been published as reports and on a common platform - BORIS)



Austrian Soil Monitoring
Soil status inventory
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Austrian Soil Monitoring

: : AGES {
Soil status inventory

BORIS (Soil information system) nitps:/mww.umweltbundesamt.at/umweltthemen/boden/boris/boris-datenzugang
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Austrian Soil Monitoring
Styria

¢ Styrian agricultural soil protection
law (LGBI. Nr. 66/1987)

©* Since 1996

©1.000 sampling sites on
agricultural land

10 years measuring interval

T Parameters: basic soil parameters,
nutrients and pollutants




Austrian Soil Monitoring
Upper Austria

" Upper Austrian soil protection
law (LGBI. Nr. 63/1997)

¢ 2 investigation campaigns
1st: 1990-93; 2nd: 2013-22

880 sampling sites (439 cropland,
441 grassland)

T Parameters: basic soil parameters,
nutrients and pollutants




Austrian Soil Monitoring
Lower Austria

© Lower Austrian soil protection
law (LGBI. Nr. 6160-0) i

¢ 2 investigation campaigns
1st: 1990-92; 2nd: 2020-

" 1.449 sampling sites (1.151 cropland, |
298 grassland) g

T Parameters: basic soil parameters, | Rt H

nutrients and pollutants




LUCAS — Topsoil survey

Land Use/Cover Area frame statistical Survey
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Density of points [km?/pts]
in NUTS 2 regions

2018: appr. 19.000 points

. Gom' ints: \
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i Fernandez-Ugalde et al. (2022): LUCAS 2018 Soil
i Module. Presentation of dataset and results.
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LUCAS — Topsoil survey
Land Use/Cover Area frame statistical Survey
Austrian LUCAS-sites 2009, 2015, 2018
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Vergleich LUCAS Bodenproben 2009, 2015 und 2018

 LUCAS 2009, 2015 und 2018 (n=220)
 LUCAS 2009 (n=420)
» LUCAS 2015 (n=543)
» LUCAS 2018 (n=452)




LUCASSA — LUCAS Soil Austria

Project Goals

" Comparability to national methods (double sampling)

" Heterogeneity within sampling points
* (1) LUCAS point ,
* (2) Circle with 100 m radius
* (3)2x2km

" Representativity

" Interpretation, applicability




LUCAS evaluation
LUCAS Soil Austria - LUCASSA
Austrian LUCAS sites 2009, 2015, 2018
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Vergleich LUCAS Bodenproben 2009, 2015 und 2018
* LUCAS 2009, 2015 und 2018 (n=220)

* LUCAS 2008 (n=420)

» LUCAS 2015 (n=543)
« LUCAS 2018 (n=452) : approach 1 + 2

LUCASSA sites 2018 n =80

LUCASSA Bodenproben

@ susgewanie Hetsrogenaatsstandorte {n=8)

© ausgewahite Bodenprobe {n=70+10)
LUCAS Bodenpraben [n=239]

approach1+2+ 3




LUCASSA | - results
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Correlation, spread

pH (CaCl2) LUCASSA 2018

Lower Austrian sites

Jaobente
o 0|°"'

3 .oloo|"':' - 11727] 11738 11758 11758| 11772 11781 70013 70014 70040 70050 70175 70176 70178 70179 70184 70186 70187 70190 70191/
= 4
M =09574 bt
o
4 o
‘ 6.5 7 7 £ e
A oo ™
-~ .
e pH(CaCl2) LUCASSA 2018 Linear (pH {CaCi2) LUCASSA 2018) 9:3 L
(&)
TOC ° e '
1 2 o Jad ° . o | .2 o | & | 8 .l. . 1
12 »0,781x+ 07316 : ™ o g ' ° ‘ .&. - .‘. °
& s £ |l L s & :
J eollo 2 oo K=
wa L Y 1
3 ., 0 "
—~ i %0
: ’ &, o ® LUCAS-AGES 2018 ® LUCAS 2015 @ LUCAS 2018 ® LUCASSA 2018 (0 -30 cm)
‘ °

" Parallel analysis: Compliance of results with comparable methodology
" Spread depends on the site




LUCAS point compared to surrounding soil types AGES (

Deviations within an area of 100 m?,pH

acidic calcareous

LUCASSA Bodenproben ’/ /

LUCASSA Bodenproben
PH-Wert

PH-Wert
pH_CP_PHPH_VO

|| pH_CP_PHPH_VO

- 700
(3 Bodendormen dec digialen Bodeniane

Eutric Fluvic Gleyic Cambisol Calcaric Phaeozem




LUCAS point compared to surrounding soll types AGES\({
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LUCASSA Bodenproben

f Distribution of TOC
oegy o influenced by adjacent
et woodland:

3,59 % TOC (south) vs
8,77 % TOC (west)

Hyperdystric Planosol



LUCASSA | - results
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Spatial representativeness

Total organic carbon (TOC) - Tyrol

Range between the lowest
and highest measured value

Site HL;;;US Pea [g]ﬂg-kg‘ Keat [?g-kg' oH
Upper-A. 11,2 501 2.036 2,58
Styria 8,0 124 218 2,75
Salzburg 18,0 107 592 3,90
Tyrol 16,9 543 502 2,22
Lower-All 4,1 244 570 0,35
Lower-All 10,5 363 924 0,45
Bgld. 7.4 671 538 2,2
Vbg. 49,1 298 836 3,6




LUCAS expansion AGESI’{
Additional points allocated for 2022/23 sampling campaign

Criteria of priority:

" Representativity: 10 most # AGKERAND

® GRUNLAND UND ALMEN
SONSTIGE LANDNUTZUNG
» LUCAS 2018 (n=452)

common mapped soil forms

¢ Soils sensitive to changes in
site conditions (organic or
other waterlogged soils)
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Preparing for the EU Soil Monitoring and Resilience Law

Developing a set of sites with a high degree of representativeness using
reference profiles of existing soil maps (Austrian Soil Map and Soil Taxation

Survey)
Directive on Soil Monitoring and Resilience (Soil Monitoring Law) — July 5t 2023; Annex I,

Part A: Methodology for determining sampling points:
.The sample survey shall be designed from a complete sample frame containing the best available information on the
soil properties distribution, including but not limited to information resulting from previous national measurements and

measurements under the LUCAS programme.”

Re-examinating these soils and the trajectory of their development
Describing them according to international standards



LUCASSA I

Land Use/Cover Area frame Survey
Austrian LUCAS-sites 2022/23
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LUCAS21_Selection_draft_20210104
CLASS_1

& Auswahl_Tirol

¥r Bundesmusterstick_FreiGewahit
* Moore

® Gleye

® FSE feucht

& FSE trockener

= Haufigkeit_1

® Haufigkeit_2

® Haufigkelt 3




LUCASSA I

Work in progress
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Soil types /Reference Soil Groups

WRB 2022 Fink 1969 DB__S 2000/2011 0BS 2000/2011
(Ubersetzung) (Wiederaufnahme)
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Conclusions AGES|
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An Austrian nationwide monitoring programme is missing

LUCAS is a valuable data source as it offers several parameters in a time
series and is continuously extended

Depending on the individual site, the data representativeness may differ
to a large extent, especially in countries with small structured landscapes
and land uses

At some sites, the measured values may allow statements that apply at

least to the soil form in which the LUCAS point is located. At sites with
relatively uniform soil conditions, these can also apply to the adjacent soil

types.
Limited representativeness for larger areas

The validity of time series strongly depends on the precision of the
sampling process
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YES, if

there is a sufficient documentation and quality management of the
sampling process and deviations from the grid are recorded

the sampling sites are evaluated with respect to their soil heterogeneity and
representativeness for a certain area

A higher flexibility with respect to the sampling grid is granted to improve
the quality and significance of the data set



