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Soil information in Catalonia

Introduction

Restrict our presentation to information gathered by the
Catalan Ministry of Agriculture (DAR), specially in
relation to the Soil Map of Catalonia 1/25000

Other important information exists from Universities
and research centres (UdL,UPC,UAB..) but lacks the
extension and their approach.

Also Erosion assessment(1/50000), Forest focus or
Environmental Agency(ARC) heavy metals studies
exists

In late 80 DAR starts several pilot projects, in order to
design the Soil Map 1/25000

- m Generalitat de Catalunya
1% Departament d’Agricultura,
Alimentacid i Accio Rural




Estat dels treballs del Mapa de Sols 1:25.000 de Catalunya, 2009

Base cartografica: Imatge satél.lit d'usos del sol, 2002, Mapped area to scale 1:25.000
DMAH, Generalitat de Catalunya - Mapped area to scale 1:50.000
[ Working area




Soil information in Catalonia

Soill Map (1/25000) of Catalonia

 Characteristics and methodology
Soil —landscape model (paradigm)
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Soil information in Catalonia
Soil Map(1/25000) of Catalonia

* Soll characteristics, soll related problems in Catalonia
and soil map design:

High land use intensity
Water scarcity

Erosion

Soll sealing of best land
Salinity

(Highly) calcareous soils

Past of soil erosion and high pressure on land
(terraced solls, Irrigated land, drainage...)

l Generalitat de Catalunya
¥ Departament d’Agricultura,
Alimentacid i Accio Rural
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Soil information in Catalonia
Soil Map (1/25000) of Catalonia

» Characteristics and methodology
Detailed map:
Scale:1/25000
Mapping units:
- agricultural land: consociations and
complexes(phases of texture, salinity..)

- other areas:(phases of) associations,
consociations and complexes

Base map and field maps (orto)photo maps
1/10000

- l Generalitat de Catalunya
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Soll information In Catalonia
Soil Map (1/25000) of Catalonia

» Characteristics and methodology(cont)
Detailed map:
- field work intensity:
agricultural areas:0.5-1 obs*/1 cm final map**
(irrigated areas 1/1)
- other areas: 0.250bs/1cm final map

*Observation: soil pit or auger hole (or alike)
**Relation soil pits/auger holes:

agricultural areas:1/4

other areas1/6 to 1/10

gravelly and sampling areas: larger

m Generalitat de Catalunya
W% Departament d’Agricultura,
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Soll information In Catalonia
Soil Map (1/25000) of Catalonia

« Characteristics and methodology(cont)

Data collection: SINEDARES and CatSIS
(mapping units, legend; data bases...) trough the
mapping exercise

Soil analysis: Metodos Oficiales MAPA, adapted
to calcareous soils(no CaCO3 removal)

- l Generalitat de Catalunya
1% Departament d’Agricultura,
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Soll information In Catalonia
Soil Map (1/25000) of Catalonia

 Characteristics and methodology(cont)

Soil mapping is done by consultants
coordinated by DAR

M Generalitat de Catalunya
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Soll information In Catalonia
Soil Map (1/25000) of Catalonia

» Characteristics and methodology(cont)
Detailed map
Final map: (ortho)photo map
Taxonomic units: soil series

m Generalitat de Catalunya
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Soll information In Catalonia
Soil Map (1/25000) of Catalonia

e Taxonomic units: soil series
e Series:

- lowest taxonomic level In any
taxonomic system

- definition(design) according to the
problem to be solved

- the richest in information(usefulness)
m Generalitat de Catalunya

Alimentacié i Accio Rural
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Soll information In Catalonia
Soil Map (1/25000) of Catalonia

Solil series
Defined in terms of:

parent material
soll drainage
granulometry (control section, sc)
carbonates, gypsum content(sc)
horizons: order, thicknes.(sc).
subgroup(family) Soil Taxonomy

m Generalitat de Catalunya
!

Departament d’Agricultura,

Alimentacié i Accio Rural
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Soll information In Catalonia
Soil Map (1/25000) of Catalonia

Soll series
- Correlation with WRB

- Definition along the progress of the mapping
exercise

- Catalogue of Catalonia soil series and their
status

L
|
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Soil information in Catalonia

Soil Map (1/25000) of Catalonia

» Characteristics and methodology(cont)

Data collection:
Significant efforts to collect data related to hydrological

properties: bulk density, field capacity(field and lab
measured,)wilting point, infiltration capacity(field),hydraulic

conductivity(field)...

Benchmark soils: data collection, investigation (PhD in
cooperation with Universities and research centres)and

Interpretation

- l Generalitat de Catalunya

Alimentacié i Accio Rural
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Soil information In Catalonia
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Soil information in Catalonia
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Soil information In Catalonia
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Soil information in Catalonia

Soil Map (1/25000) of Catalonia

Benchmark soils:

Measurement, data collection and
Interpretation...

m Generalitat de Catalunya
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Soil information In Catalonia

Serie Aspres. Palexeralf.
Luvisol

M Generalitat de Catalunya
WY Departament d’Agricultura,
Alimentacio i Accid Rural
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Serie Prat. Gypsisol.
Natural interest

Generalitat de Catalunya
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Soil information In Catalonia

Serie Valldebous

23



Soil information in Catalonia

Serle Seana.

Paleorthid.
®  Calcisol Unique
# farmland

HI
& 6

Generalitat de Catalunya
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Soil information In Catalonia

Serie Comelles. Fluvent.
Fluvisol. Prime farmland

A Generalitat de Catalunya

)| Departament d’Agricultura,
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Soll information In Catalonia
Soil Map (1/25000) of Catalonia

Other characteristics:
Soil samples bank (30000 georeferenced
samples)
Soil micromorphology thin section collection

m Generalitat de Catalunya
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Soil information in Catalonia

Soil Map (1/25000) of Catalonia

RECENT DEVELOPMENTS: mapping of highly
disturbed soils

Current taxonomic systems do not offer a proper
answers(SCALIC

iiiArent...; miscelaneous land ??)
Not enough local knowledge :pragmatic solution:
Mapped in separated layer

- l Generalitat de Catalunya

Alimentacié i Accio Rural
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Soil information in Catalonia

ANTHROPIC SOILS

abancalaments agricoles

abancalaments antics

retirada de petrocalcics formant murs al voltant de la parcel-la
grans moviments de terra sobre arenita

grans moviments de terra sobre lutita

grans moviments de terra sobre lutita i arenita

grans moviments de terra sobre calcaria

grans moviments de terra sobre petrocalcic

grans moviments de terra sobre calcic

grans moviments de terra sobre conglomerat i margues
grans moviments de terra sobre pissarres

grans moviments de terra sobre dolomies i margues
grans moviments de terra sobre calcarenites

sols moderadament segellats

sols fortament segellats

activitats extractives actives

activitats extractives restaurades

activitats extractives abandonades

- Generalitat de Catalunya
r%mpuddes “ Departament d’Agricultura,
abocadors Alimentacié i Accié Rural
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Soil information in Catalonia

Soill Map (1/25000) of Catalonia

Characteristics and methodology (cont):
User oriented:

Physiographic legend
Usefulness of information: interpretation and
land evaluation

m Generalitat de Catalunya
!

Departament d’Agricultura,
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Soil information in Catalonia

| and evaluation

« Aptitud per a la utilitzacio de purins- Bellvis

o Aptitud per al conreu de fruiters- Algerri-Balaguer, Segarra-
Garrigues

« Aptitud per a produccio de poma Golden de qualitat- Pla de
Lleida

o Aptitud per al reg localitzat- Segarra-Garrigues, Xerta-Senia,
Aldea-Camarles

o Aptitud per al reg per aspersio- Segarra-Garrigues, Xerta-
Senia, Aldea-Camarles

o Aptitud per al reg a tesa- Segarra-Garrigues, Xerta-Senia,
Aldea-Camarles

 Aptitud per a diferents usos vitivinicoles- DO Penedes
A G litat de Catal
m eneralitat de Catalunya

Alimentacié i Accio Rural
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Soll information In Catalonia
Soil Map (1/25000) of Catalonia

Mapa de sols consultat per:

Ajuntaments, DMAH, ACA, DPTOP, IRTA, UdG, UdL,

Escoles de capacitacio agraria, consells comarcals,
associacions de defensa vegetal, consultories mediambientals,
Cooperatives agraries, particulars, etc

Banc de mostres de sols de Catalunya = 40.000 mostres

- l Generalitat de Catalunya
1% Departament d’Agricultura,
Alimentacid i Accio Rural
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Soil information in Catalonia

Soil Map (1/25000) of Catalonia

Data acces:
WEBS:
dar-map server
lec-soll protection web

ML Generalitat de Catalunya
(i
L1

Departament d’Agricultura,

Alimentacié i Accio Rural
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Soil information in Catalonia

e

| Mapa de sols de cataluhyfa i
1:25 000 &=

o o2 The first map
N — digitalized of
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Generalitat de Catalunya Maps web Contacte [carea |[2] =
www.gencat.cat

Temes Serveis Generalitat Catalunya

+Departament d'Agricultura, Alimentacié i Accid Rural

Departament
Ambits d'actuacid

w Agricultura. Sanitat vegetal

- Bones practiques agraries Inici > Ambits d'actuacid = F\qucultura Sanitat veqetal = Mapa de sols de Catalunya Envia | Imprimeix

- Inwentari fructicola

- Sanitat vegetsl Mapa de sdls de Catalunya

- Control de material vegetal

Queé és i quin objectiu té?

- Mapa de sols de Catalunya
El Mapa de sals (1/25000) de Catalunya é&s un treball que inicialment var impulsar,
coordinar i realitzar el Departament d'Agricultura, Alimentacid | Accid Rural | que hores
d’ara s’estd tirant endavant amb I'Institut Geoldgic de Catalunya.

- Maquinaria agricala | mecanitzacid
(CMA)
- Organitzacions de productors

- Produceid integrada T& com a objectiu facilitar informacio basica de sols a tot tipus d'usuaris {pagesos, téonics,

- Sectars productios institucions i particulars) i en el qual han collaborat ajuntarments, consells comarcals,

- Produccid agricala ecoldgica cormunitats de regants, ete,
b Alimentacid. Inddstria
agroalimentaria

» Formacia, transferéncia i
assessorament

» Mautica i bussei . . L. .
g Quina informacio conta?

b Infraestructures rurals El Mapa de sals (1/25000) de Catalunya ofereix informacid basica sobre com es distribueixen els principals tipus de séls i es

fonamenta en caracteristiques permanents del sél. La seva presentacid és sobre ortofotomapa 1/25000 de I'Institut Cartografic
de Catalunya i també en suport informatic. L'objectiu dltim és obtenir el Mapa de Sals de Catalunya amb suport digital com a
} Pesca. Aqiiicultura eina basica per al desenvoluparment i la gestid sostenible del territori catald,

P Ramaderia. Sanitat animal

} Desenvolupament Rural Usos

Els mapes de sals es poden utilitzar per a:

= Lectura directa
> Interpretacid immediata (o mapes tematics) ﬂ

_ I_ ’_ I_ ’_ I_ ’_ [%J Tntranet local 0% v g




AT Generalitat de Catalunya
|  www.gencat.cat

Webs A-2 Mapa web Contacte |cercar

[

~Mapa de sols 1:25 000
de Catalunya

* Mapa € Foto aéria

¥ Mapa de sals

Unitat cartografica: 32 2242

Unitat takondmica: 32 MASIOWER

Metodologia del mapa

Temes Serveis Generalitat Catalunya

Inici > Mapa de sils Cepartament d'&gricultura, &limentacid | Accid Rural
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I Generalitat de Catalunya
J www.gencat.cat

[

Webs A-Z Mapa web Contacte |cercar

2]

_Mapa de sdls 1:25 000
de Catalunya

' Mapa * Foto aéria

¥ Mapa de sals

Unitat cartografica: 32 2242

Unitat taxonomica: 32 MASIOVER

Metodologia del mapa

Temes Serveis Generalitat Catalunya

Inici = Mapa da zdls Departament d'Agricultura, Alimentacid | dccid Rural

La cartagrafia de sélz no s'ha d'utilitzar 3 escales superiors 2 1:25 000
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http:ffhidral icc.cakimapasals/solsfdades_unitats/Unitats_taxonomiques/32_MASIOVER. pdf

S B e o= FH @

flll ' Generalitat de Catalunya
\

AU Departament d’Agricultura,
Alimentacio i Acciéo Rural Mapa de Sals (1:25.000) de Catalunya

Série MASJOVER

Els sdls de la série Masjover son moderadament profunds, ben drenats, de textura mitjana i amb pocs elements grossos.
56n sols desenvolupats a partir de lutites.

Es troben a les vessants i planes del relleu ondulat dissectat de la depressio del Penedés i de la Plana del Penedes.
La seqiéncia tipica d’heoritzons és Ap-Bw-C (lutita).

Aquests sols es classifiguen com a Xerorthent tipic, franca fina, mesclada (calcaria), térmica (SSS, 1999) i com a Regosol
haplic (WRB, 1998).

l. Pedid representatiu

El pedid representatiu és el TOCE-013. Alires perfils representatius: T0CE-015, 70C-2909A, T0CA-3567C.

Il. Interval de :aracteristiques

L’horitzd Ap té un espessor d'entre 20 1 30 cm. El seu color (humit) &s de marrd (7,5YR 4/3) a marrd groguenc {10YR 5/4).
La textura es franca i presenta pocs elements grassos. El contingut de matéria organica és baix, el pH és lleugerament alcali
i el contingut de carbonat calcic equivalent de moderadament alt a alt.

L’horitzé Bw arriba fins a uns 40-80 cm. El seu color (humit) va de castany fort (7,5 YR 5/8) a groc marronds (10YR G/6). La
textura és franca, franco-llimosa o franco-argil-lollimosa, té pocs (< 5 %) elements grossos. El pH és lleugerament alcali i el

|»

contingut de carbonat calcic EQUWEFEI'I'E de moderadament alt a alt.
I_I_I_I_’_’_|20na desconequda |




¥http:/ /hidral.icc.cat/mapasols,/sols /dades_unitats,/Unitats_taxonomiques; 32 MASJOVER:pdl S Windows Internet ERplorer

=[5 x

b | httpsfihidral .icc.cat/mapasolsisolsidades_unitats/Unitats_taxonomiques/32_MasIOVER., pdf
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Alguns sols d'aquesta série poden presentar pogues («5%) acumulacions de carbonat calcic en forma de noduls,
interestratificacions o pseudo-micelis a I'horitzd subsuperficial que donarien lloc a un horitzé cambic. Aquests sdls es
classifiguen com Haploxerept tipic, franca fina, mesclada (calcaria), térmica (SSS 1999).

lll. Uses del sol i vegetacid

Aquests sols es dediquen al cultiu de vinya, oliveres i altres espécies de I'arboricultura mediterrania.

Pedio T0CE-013; Seqiiéncia d'horitzons: Ap-Bw-C (lutita)

Pagina 1 de 3
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Soil information in Catalonia
Other relevant soil information

» Typological soil sampling:
Pilot and other studies
1/1M ST
1/IM  ue
« Soil fertility and salinity(prior 1995)
 Soil monitoring:
fertility status
salinity
nutrients(P, nitrates,...)
heavy metals

carbon stock

m Generalitat de Catalunya
1% Departament d’Agricultura,
Alimentacid i Accio Rural
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Soil information 1n Catalonia
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Soil information in Catalonia

Other relevant soil information
Solil fertility and salinity (prior 1995)

Soil monitoring:
- fertility status
- salinity
- nutrients(P, nitrates,...)
- heavy metals
- carbon stock il

l Generalitat de Catalunya

Alimentacié i Accio Rural

¥, Departament d’Agricultura,

45



Soil information In Catalonia




Soil information in Catalonia
Other relevant soll O
iInformation Y=

Metals comparison in Terres de -1y
I”’Ebre. wii‘\sé_z/

Terres de I'Ebre situation.

Heavy metals and diferent sampling years

Metals (mg/kg)
B Mn Co

Year 2006 | 2007 | 2008 2006 2007 2008 2006 | 2007 | 2008
Minimum 13,00 | 4,00 | 8,00 274,00 | 78,00 | 172,00 590 | 1,20 | 2,60
First quartile 20,75 | 15,50 | 13,25 324,00 | 188,50 | 234,75 7,88 | 3,10 | 3,43
Median 23,50 | 28,00 | 17,50 355,00 | 252,00 | 297,50 8,60 | 5,20 | 5,85
Mean 25,03 | 24,84 | 17,28 354,33 | 232,06 | 292,62 8,66 | 5,15 | 5,63
Standard deviation 6,57 | 12,74 | 5,08 4404 | 74,27 | 65,83 1,43 | 2,26 | 1,97
Third quartile 30,00 | 33,50 | 20,00 379,50 | 290,00 | 341,25 9,48 | 7,35 | 7,30
90th percentile 33,50 | 39,00 | 24,00 420,00 | 308,00 | 378,00 10,40 | 7,90 | 8,13
95th percentile 38,00 | 41,00 | 24,55 429,50 | 317,00 | 392,20 10,80 | 8,15 | 8,51
99th percentile 39,30 | 48,00 | 27,55 437,50 | 339,90 | 407,77 11,69 | 8,44 | 8,70
Maximum 40,00 | 51,00 | 30,00 441,00 | 348,00 | 421,00 12,00 | 8,50 | 8,80
n 36 31 50 36 31 50 36 31 50

‘- Generalitat de Catalunya

(

Alimentacié i Accio Rural

Departament d’Agricultura,

47



Soil information in Catalonia

Organic Carbon Stock (Mg/ha) accumulated in depth (cm).

Depth (cm) n Maximum | Mean | Minimum | Median | SD* Cv*
15 1611 150,80 32,30 0,00 31,15 | 15,61 | 48,34
30 964 301,59 56,10 5,18 51,34 | 30.92 | 55,12
50 619 351,76 75,77 6,94 65,90 | 47,29 | 62,42
100 280 575,12 107,03 8,27 93,72 | 65,53 | 61,22
*SD (Standard deviation) and CV (coefficient of variation) in %.
Mg/ ha-cm
0 05 1 1,5 2z 2h
|:| i | i i
15 4
30 .
S 45
2 B0
E —
75 -
90 -
105

Organic Carbon Stock accumulated by depth (Mg / ha-cm)

" Terres
de 'Ebre
situation.

| Generalitat de Catalunya
", Departament d’Agricultura,

Alimentacié i Accio Rural




Soil information in Catalonia
Other relevant soil information

Organic Carbon Stock (Mg/ha) according to irrigated/dry land
and depth (cm).

Depth Irrigated/dry ) o )
(cm) land n Maximum | Mean | Minimum SD* Median | CV*
= Irrigated land 106 80,07 il ot 3,67 15,15 | 32,04 | 47,99
Dry land 1135 150,80 30,49 2,20 13,29 | 30,22 | 43,59
o Irrigated land 70 159,92 65,29 10,54 29,49 | 62,68 | 45,17
Dry land 638 301,59 50,76 5,50 25,83 | 47,60 | 50,89
= Irrigated land 40 268,31 103,26 38,99 54,21 85,61 | 52,59
Dry land 412 213,75 64,24 6,94 33,89 | 56,90 | 52,76
Irrigated land 24 575,13 162,81 54,87 112,47 | 132,62 | 69,08
100 Dry land 179 265,29 93,09 8,27 51,81 81,97 | 55,65

*SD (Standard deviation) and CV (coefficient of variation) in %.

"I Generalitat de Catalunya
1% Departament d’Agricultura,
Alimentacid i Accio Rural

49



Soil information in Catalonia

Other relevant soil information

Organic Carbon Stock in West region of Catalonia.
Study zone

- m Generalitat de Catalunya

Alimentacié i Accio Rural

1% Departament d’Agricultura,
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Soil information in Catalonia

Other relevant soil information

Organic Carbon Stock in West region of Catalonia.

Organic Carbon Stock (Mg/ha) accumulated in depth (cm).

Depth (cm) N Maximum | Mean Minimum SD Median CVv
0-15 3221 201.,4 25,7 0,1 15,1 22,8 59
0-30 2432 294 .3 45 1 2,6 21,1 41,9 47
0-50 1304 448,0 60,7 4.3 30,5 57,0 50

0-100 870 482,2 93,4 8,6 37,7 91,9 40

*SD (Standard deviation) and CV (coefficient of variation) in %.

- " Generalitat de Catalunya

_ Departament d’Agricultura,
Alimentacid i Accio Rural
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Soil information in Catalonia

Other relevant soil information

Organic Carbon Stock in West region of Catalonia.

Organic Carbon Stock (Mg/ha) accumulated in depth (cm).

Depth (cm) N Maximum | Mean |Minimum | SD |Median | CV
0-15 3221 201,4 25,7 0,1 15,1 22,8 59
0-30 2432 294,3 45,1 26 211 41,9 47
0-50 1304 448,0 60,7 43| 30,5 57,0 50

0-100 870 482,2 93,4 86| 37,7 91,9 40

*SD (Standard deviation) and CV (coefficient of variation) in %.
' l Generalitat de Catalunya
1% Departament d’Agt:icultura,
Alimentacic¢ i Accio Rural




Soil information In Catalonia

Organic Carbon Stock in West region of Catalonia.
80
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Mean and Standard Desviation of Organic

1[I} Generalitat de Catalunya
Y Departament d’Agricultura,
Alimentacio i Accié Rural

Carbon Stock (Mg/ha) according to crop type.

53



Soil information in Catalonia
Other relevant soil information

Agricultural land organic matter content (%) in Catalonia

Agricultural land OM histogram

[¢)]
o

N
o

w
o

N
o

-
o

Sample percentage (%) (n=10115)

o

2-4% 4-8% >8%
OM intervals (%)

i”l Generalitat de Catalunya

Alimentaci¢ i Accid Rural

2% Departament d’Agricultura,
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Soil information in Catalonia

Other relevant soil information
Ebro Delta phosphorus content (mg/kg)

Ebro Delta P histogram

Sample percentage (%) (n=1055)

T
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P intervals (mg/kg)

m Generalitat de Catalunya

Alimentaci¢ i Accid Rural

¥ Departament d’Agricultura,

55



Soil information in Catalonia
Other relevant soil information

Phosphorus content (mg/kg) in Catalonia agricultural land

Agricultural land P histogram
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Sample percentage (%) (n=300)
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Soil information in Catalonia
Other relevant soil information

Phosphorus content (mg/kg) in Catalonia irrigated land

Irrigated land P histogram

P intervals (mg/kg)
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Soil information 1n Catalonia

Future prospects and challenges

IGC Is taking the lead in the joint project of the soil map of
Catalonia
DAR will continuous promoting the mapping of priority

agricultural areas: irrigated land: new irrigation areas, old
Irrigation schemes modernized, irrigation with reused water;

DAR is needing more derived information :cross compliance,
Irrigation,..; specially new interpretations

Soil map of Catalonia execution will speed up due to
combined efforts and to a better cartographic environment

Other players are expected/needed in the soil information

arena
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Soil information in Catalonia

Future prospects and challenges
Soll correlation (strictly speaking and in a wider
sense): big challenge
Human capital is a key issue

Global (more than a typical soil map) soll
Information is expected for several stockholders (old
and new ones)

Increase data availability

Pedotransfer functions adapted to our soil
characteristics (calcareous, gravelly...) are needed

More use of soil information trough a unique soll
data base
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