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Highlights

* Motivations

* Preprocessing data for the comparison studies

* Comparing representativity

* Map compilation (effect of change in auxiliary data)
* Comparing map products

» Take home message
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Motivations

International/European

EJP SOIL

/ yropean Joint Programme

Understandable expectation on the production of ,seamless”
(i.e.: harmonized) maps to avoid border discrepancies and
so-called Frankenstein-maps, which show inconsistencies
along mapping regions (generally administrative borders).

National/Hungarian

To make the renewed Hungarian Soil Spatial
Data Infrastructure

» temporally more acceptable and

* thematically broadened

(more details in the next presentation by Dr. Laborczi)

Operational
difficulties

Legacy data

i Only forests
FOREST

Legacy data
DKSIS "%

Problems:

Expectations:
- Freshness
- Renewability
- Thematic expansion

Potential solutions:

- Revival, actual operation and
potential expansion of the
Hungarian Soil Information and
Monitoring System (SIMS)

- _SOIL Web

- LUCAS expansion
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Measured parameter Baseline @ BY

condi-
tion
Bulk density +]
Particle size distribution *
Sticky pomnt (KA) *
hygroscopy (hv2) *

Soil Information
and Monitoring
Total water holding capacity (pFO)

Field capacity(pF 2.3) System
Non available water (pF 4.2) : (SIMS)

Disporible water (pF 2.5-pF 4.2)
CaCO3-content ha = 3 %
ha 1-5 %
ha<1%
pH in distilled water if CaCO3 content = 1 %
< 1%
pH in KC1 if CaCO3 content = 1 %

<1%

Operates since

Hydrolitic acidity
Exchangeable acidity 1f no CaCQO3 content *
Total salt content * *
Total salt content sodic/salic soill N\,

1:5 so1l: water extract (Cng‘ H( #Obéervatlons i 1235

$042-, Ca2t Mg2+ Nat K /s~ 0\ A

salt content S =, ; j::“:‘,.- ,f‘_" L i
Reaction with phenolphtalein (sa N s
Organic matter content ) :

Cation exchange capacity

Exchangable cations (Ca2+ Mg?

Total N content

Nitrate-nitrite content

"available” nutrients

(P.K.CaMgCuZnMnNaFe B, 2:'%

"toxic "(or potentially toxic ) elert

ments:(AlLAs B.Cd Co Cr,Cu Hg

Mo Ni.Pb.Zn)

Biological activity

Dehidrog
CO2-pro

Natural radioactivity

Chemical composition of the top
groundwater (pH. EC. Cag_,Mg—‘
- o ~ g T
JOINT RESEARCH CENTRE - HCO>3- CI. S042- NO3-NO;~ . PO43-) |
EUROPEAN SOIL DATA CENTRE (ESDAC) Deve

rear in the top horizon 3 vears lower horizons
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Soil Information and
Monitoring System
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Preprocessing data for the comparison studies

LUCAS Topsoil

PTFs

L

Q

® o
‘m On mm

Soil Property measurement
method
Sieving and
Particle size sedimentation Pipette method based on the
distribution method Stokes-law (USDA)
(sand, silt, clay) (FAO/WRB) MSZ-08-0205-1978
ISO 112777. 1998

measurement method

X
)

«

>
om 2 Houl |0 a%

o ‘.(,0 (]
20

]

. )

n
LI

']
O o0

a® ¢

“Székely”-method (wet

Organic carbon Dry combustion combustion) using 1:2 mixture of

Legend content ISO 10694:1995 & K,Cr,0,and H,SO,
B SIMS database (1993 ]
MSZ-08-0210:1977

R on
I-l= -

@ LUCAS database (2009) o
Carbonate Velumeiie Scheibler-method
content sl MSZ-08-0206/2-1978

ISO 10693:1995 %7

Agyag (%) Agyag (%) Glass electrode in
. J o 1 as (V/V) Glass electrode in a1:2,5 (V/V)

SIMS _ 7 ‘ suspension of soil suspension of soil in H,O
{| in H,O MSZ-08-0206/2-1978

- Genetic layers m 1SO 10390. 1994

- 0-30/30-60/ Glass electrode in
a1s (V/V) Glass electrode in a1:2,5 (V/V)

60_90 - 2 suspension of soil suspension of soil in KCI
in CaCl, MSZ-08-0206/2-1978

ISO 10390. 1994

Mélység (cm)
Mélység (cm)
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Comparing representativity — BY

Sampling various landcover types
according to CLC2018

LUCAS Topsoil Soil Information and Monitoring System

Ratio of CLC2018 categories within the LUCAS database (%) Ratio of CLC2018 categories within the SIMS database (%)

Agricultural areas
Forests and
seminatural areas
Wetlands
Waterbodies
Wetlands
Waterbodies

(V)
)
S

o
S
v

S

2

=

o
o

<

Artificial surfaces
Agricultural areas
Forests and
seminatural areas

221 222 231 243 an 312 313 321 324

242

The two datasets represent the different CLC2018 categories in almost the same ratio,
despite having different spatial distributions and sample sizes.
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Comparing representativity — BY

LUCAS and SIMS pH{H20) values LUCAS and SIMS pH{CACI2) values

SIMS 15 pHICACIZ)

Back-to-back e | L R Scatterplot of
histograms and results 2= 025 [l =L 0.353, p-value = 0. R = R LUCAS vs. SIMS
of the Kolmogorov- | for pH(H20),

Smirnov test for the pH(CaClz2), SOC,
comparison of LUCAS CaCOg3, sand, silt
and SIMS for o - _ : L | : content data
pH(H20), pH(CaCl2), o EEEEEE aggregated by

CORINE land cover
categories at Level 3.

SOC, CaCO3 and D =10.462, p—value-: =0125
sand, silt content.

LUCAS and SIMS sand content

20 40 60 80 100 120

LUCAS silt SIMS silt

D =0.200, p-value = 0.988

KS test: SIMS and LUCAS seem to represents No relationship between LUCAS and SIMS in case of
the SALS population for each soil property ata pH(CaCl2), CaCOs3, silt and clay content. For pH(H20), SOC
significance level of 0.05 and sand content there is a weak linear relationship
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Map compilation (effect of change in auxiliary data

SORPAN factor Name Resolution| Type i _— e Resource Type: C/

; . . : — S S | Datasets
Soil Climate Soil type map of Hungary 100 m Categorical J g e 63 SN e Y : European smg;,;mage&@ gq’c;tgeg
Long-term mean annual 100 M Continuous ‘\"A / ANy gk : £ ) Registration is reque*{c)@s
SN LS e = s ay VY I B v *, = 3 ; !

evanotransniration

G| e | B et | e Downlo@
m W o ey ‘ / 3 Co : ragments (%)
Relie : i 5 w

ole Water Capacity
N7 I

Texture

esource Type:
atasets
European Soil Database & soil properties

[TTTITH

Registration is requested: Yes

P 5 35
' 'S X e Y ALY e & B 'Y Download

= : . PR eI g | £ 3 B } A y £33 ) <, [ pH in Water (H20)
Multiscale 1Pl Continuous N s 4 g s N VR 4 ‘4 B : B 8 h 3. B pH in CaCI2 solution

SAGA wetness index Continuous SR sl N, SN L e by B oaton e Capacit
. MO_LUCAS 2009_agyagtartalom_pred  MO_LUCAS 2009 fizjkai Tos! Fani ation Exchange Capacity
LS factor Continuous e é Ao /[ Calcium carbonates
Multi-resolution index of valley bottom Continuous . N ase b ' ] {  [@Nitrogen
flatness (MRVBF) & , S ok 7 ks < ! B Phosr
B ~ F 2N - »‘* =] Polassium
C ‘

Multi-resolution ridge top flatness Continuous X‘ i 1

. g =] Phosphorus

(MRRTF) - ___Higy = K

. . . MO_LUCAS_2009_mesztartalom_pred MO_LUCAS_2009_pH_H20_pred
Vertical distance to channel network Continuous

Forion e
Horizontal distance to channel Continuous indicators content

network (HDCN) LUCAS based European maps (by ESDAC) validated by SIMS
Channel network base level Continuous Average absolute
Diurnal anisotropic heating Continuous difference 2498 SR 16.44 i .68 58.94

Mass balance index (MBI) Continuous m 21.68 15.93 10.51 17.24 0.86 10010

Stream power index (SPI) Continuous . .
Tond Cover CORINE LC 1090 Categorical LUCAS based national maps (by TAKI) validated by SIMS
Average absolute

CORINE LC 2000 Categorical difference

CORINE LC 2012 Categorical
Parent Material Geological map of Hunga Categorical m
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500,000 600 000 700 000 800,000 900,000

Comparing map product
Example: Soil Organic Matter Content
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500 000 600 000 700 000 800 000 e AR +¥ N o ’ { 500,000 600 000 700 000 800 000 900 000

\4

220 000

(AN A
“’,‘"a:"\f 3

G #\\£
fms 9\

e

320000

120000

Legend
Organic material
difference
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Legend — Relationship between the LUCAS and SIMS OC values ! s A Legend :

Osganic matesial content Osganic matesial content
(LUCAS 2009) (g¥kg : (SIMS 1993) (gxkg")

96.3 98.82
%% m s

271 ; a o 077

20 000

Unmapped area Unmapped atea

900000 - 5 900'000

Histogram of organic carbon content Histogram of organic carbon content
LUCAS bos SIMS

LUCAS OC (mg kg ™)
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R=0.4144 so0000
p-value = 2.2e-16

T T
40 60
SIMS OC (mg ka™")
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Comparing map product

Histogram of CaCO, content Histogram of CaCOj, content
LUCAS SIMS

LUCAS

Relationship between the LUCAS and SIMS OC values Relationship between the LUCAS and SIMS CaCQ; values

60
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[ 200 200 00 o 200
CaCO, (mg kg ™) CaCO, (mgkg ")

LUCAS OC (makg™)
40
LUCAS CaCC; (ma kg )

100

Histogram of pH(CaCl,) levels) Histogram of pH(CaCl,) levels)
LUCAS SIS

20

R*=0.4144 R*= 0.1589
p-value = 2 2e-16 p-value = 2.2e-16

T T T T T T
40 60 100 150 200 250
SIMS OC (mg kg ™) SIMS CaGO; (mgkg™)

Relationship between the LUCAS and SIMS pH(CaCl,) values Relationship between the LUCAS and SIMS pH(H,0) values

o

4 i

[ ]
PH(CaCL) level) PH(CACL) level)
Histogram of pH(H,O) levels) Histogram of pH(H,0) levels)

Lucas SMS

LUCAS pH(CaCh) level
LUCAS pH{HO) level

R’=0.7530 R*= 0.7417
p-value = 2.2e-16 p-value = 2.2e-16

T T T
6 7 8
SIMS pH(CaCl) level SIMS pH(H,0) level : T e i A
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Take home message

* Digital soil maps based on different observation datasets will
definitely differ

* Decision on the reliability and applicability of DSM products
should be based on careful consideration of the actually used
observation and ancillary data together with the applied DSM
method

* Initiative and hesitation on joint application of national and
continental datasets
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