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Land suitability (LS)

The fitness of a given type of land
for a defined use
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Very high risk
N

the trend is
almost

irreversible
without major
changes in
farming
practices

Why is important ?

FAO

33% of world
agricultural
land has
disappeared
or is severely
degraded

2.5 cm of soil
= 500 years

Continuous plowing of the
fields

Use of chemical fertilizers

Monocropping / Inappropriate
rotation of crops

Overgrazing

Natural processes (climatic,
erosion, etc.)
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Intensity of processes affecting soil quality

I Intensive negative processes [ | Bare areas [ | water
' | ] Minor negative processes I Positive processes Q\%
LADA Source: F. O. Nachtergaele, M. Petri, R. Biancalani, G. van Lynden , H. van Velthuizen, 2010. Global Land Degradation Information

System (GLADIS) version 0.5. An Information database for Land Degradation Assessment at Global Level.




Romanian methodology for LS

* based on in-depth knowledge of the plant
growth conditions

* designed as a relational database = tables with
suitability values



ICPA and OSPA
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Environmental
conditions of
the land

[

\_

17
Ecopedological
indicators

[

\_

Conditions for
plant growth

topography

hydrologic

slope

* |[andslides

mean annual temperature
average annual precipitation

groundwater level
flooding risk
humidity excess

humus content in 0-50 cm
edaphic volume

soil pH in 0-20 cm
carbonate content

soil pollution

soil texture in 0-20 cm
salinization/alkalinization
gleization
pseudogleization

total porosity of restrictive
horizon



Uses

PS |Pasture FN |Hayfield AR |Arable
Pomiculture
MR |Apple tree |PN |Plum tree CS |Apricot tree
PR |Peartree |CV |Cherrytree |PC |Peach tree
VV |Grapery for VM |Grapery for

wine food
Crops
GR |wheat SF |sugar beet CN |hemp
OR |barley SO |soy LU |alfalfa-lucerne
PB |corn MF |pea/bean TR |clover
FS |sunflower |IU |linseed foroil |LG |vegetables
CT |potato IF |linseed for tow




LS assessment

point with measurements
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suitability coefficient

Each
indicator

0 — unsuitable; 1 - optimal

multiplication of 17 indicators coefficient x 100
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Favorability Suitability grade

<10

Not suitable

Marginally suitable

Moderately suitable 30-40

Suitable

Highly Suitable



Romanian methodology

uantitative .
. conceptualized to be

implemented as a
computer based tool

parametric

partially
implemented

computer IS missing

application spatial

component

\%

data storage and
update

<+

calculation of
suitability grades

calculate
suitability grades
for crops and
land use

GIS

application

mapping, spatial
and attribute
query, spatial
analyses, etc



Evaluate LS at
regional and
local scale in a
region from
north-western
Romania

Objective: development of
a GIS application for
calculation and mapping of
the land suitability relevant

to the Romanian crops and
land use







"~ Inputgeospatial | ' Prediction | Resultingmaps
data g model T

Soil types

Soil profiles

Linear regression
Logistic regression
Regression kriging
Classification tree
Random forests
Fuzzy logic
ete.

Altitude

Slope

>
3 Soil properties
Expert knowledge

Precipitations

Lithology

T Quantitative compa rl’s'on‘\‘mrn“ccn‘vehtlﬁna‘l‘m‘aps “““““““ J """ |

Quantitativ%ﬁhﬂl/\mﬂﬂﬂmggricultural yield




® |ocalities - Gleiosol

Soil Type Luvosol
Aluviosol - Preluvosol

~ Antrosol ~ Regosol
- Districambosol - Stagnosol

Eutricambosol - Vertosol




Applications of land suitability at national scale

county border

national border

Suitability for arable land

I unsuitable

P very low

low

moderate

I high

200 km

100

I very high




Land use options: crops / pastures

forest
| county border

national border

- low suitability for pastures and crops
- suitable for pastures and low suitability for crops
moderate suitability for crops / possible pastures

- suitable for crops / possible pastures

- very suitable for crops / possible pastures




Potential yield of potato

E county border

~ national border
Potential yield (kg/ha)
I < 10000
10000 - 15000
15000 - 20000
20000 - 25000

I 25000 - 30000

I > 30000 ; . . I ey




Applications of land suitability at county level
Land suitability for sunflower




Land limitations

require interventions
for improvement of
agricultural potential

D national border
[ county border

Soil drainage limitations

I absent
I very weak
I weak

moderate

moderate-severe

. severe
I very severe




Applications of land suitability at locality level

Land suitability for cherry tree
gy

BMvs g,

Suitability
classes
=i
B




Potential yield of cherry tree

Potential yield (kg/ha)
B <2000

© | 2000 - 4000

| 4000 - 6000

I 6000 - 8000

B > s000




Results of the application

Spatial database
Complex spatial and
attribute query

Tables with land unit
area and suitability
grades

Soil property maps

Suitability maps

Maps of land limitations

Auxiliary maps (relief
units, lithology, erosion)




Land suitability using GIS

Digital maps — could be used in field navigation

Could be continuously updated and improved

More accurate results

Overcome subjectivity



Discussion

* availability of input data

* data resolution and accuracy

*GMO ?



Thank you !



