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Suppose we need to build a database of “people”,
and we decide to use a classification



% 3 characteristics considered for iii'm" B
“people”:

Characteristic Possible values Number of
possible values
1. gender - man
- woman 2
2. height - tall
- medium height 3
- small
3. weight - fat
- medium weigh 3
- thin




Characteristic Possible values Number of
possible values
1. gender - man
- woman 2
2. height - tall
- medium height 3
- small
3. weight - fat
- medium weigh 3
- thin

Classification

|:> Number of classes =2*3*3 =18



% “Classification” of people

Nomenclature with: 2*3*3 =18 classes

1. Men

1.1. Tall men
1.1.1. Tall and fat men
1.1.2. Tall and medium-weight men
1.1.3. Tall and thin men

1.2. Medium height men
1.2.1. Medium height and fat men
1.2.2. Medium height and medium-weight men
1.2.3. Medium height and thin men

1.3. Small men
1.3.1. Small and fat men
1.3.2. Small and medium-weight men
1.3.3. Small and thin men

2. Women

2.1.Tall women
2.1.1. Tall and fat women
2.1.2. Tall and medium-weight women
2.1.3. Tall and thin women

2.2. Medium height women
2.2.1. Medium height and fat women
2.2.2. Medium height and medium-weight women
2.2.3. Medium height and thin women

2.3. Small women
2.3.1. Small and fat women
2.3.2. Small and medium-weight women
2.3.3. Small and thin women
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But there are many other possible characteristics to be
considered:
- nationality
- age
- study level
- work
- residence
- eyes color
- hair color
- diseases
- marital status
- number of sons
- hobbies
- religion
- efc, efc, etc.....




What would be the number of classes needed to store all
this information ?

|:> 250« 100 x4 » 100 « 250 * 54 » 20+ 4 « 10 « 20 » 10 =



250 + 100 +4 + 100 + 250 + 5+ 4 + 20+ 4+ 10 420 « 10 =
|:> = 8,000,000,000,000,000

=8 . 10" classes !




Would these classes be useful in practice?

Would it be possible to implement them in an
information system?

— NO!

N¢

» This 1s called by computer engineers
the ‘class explosion’ problem

r
=)
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% “Classification” of people

Nomenclature with: 2*3*3 =18 classes

1. Men

1.1. Tall men
1.1.1. Tall and fat men
1.1.2. Tall and medium-weight men
1.1.3. Tall and thin men

1.2. Medium height men
1.2.1. Medium height and fat men
1.2.2. Medium height and medium-weight men
1.2.3. Medium height and thin men

1.3. Small men
1.3.1. Small and fat men
1.3.2. Small and medium-weight men
1.3.3. Small and thin men

2. Women

2.1.Tall women
2.1.1. Tall and fat women
2.1.2. Tall and medium-weight women
2.1.3. Tall and thin women

2.2. Medium height women
2.2.1. Medium height and fat women
2.2.2. Medium height and medium-weight women
2.2.3. Medium height and thin women

2.3. Small women
2.3.1. Small and fat women
2.3.2. Small and medium-weight women
2.3.3. Small and thin women
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Land Cover Classifications
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LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
1. ARTIFICIAL 1.1. Urban fabric: 1.1.1. Continuous urban fabric: 1.1.1.1 Residential continuous dense urban fabric.
AREAS Most of the land is covered by structures and transport network. |Residential structures cover more than 80% of the total surface. More than 50% of

Buildings, roads and artificially surface areas cover more than
80% of the total surface. Non-linear areas of vegetation and bare
soil are exceptional

the buildings have three or more stories.

1.1.1.2 Residential continuous medium dense urban fabric.
Residential structures cover more than 80% of the total surface. Less than 50% of
the buildings have three or more stories.

1.1.1.3 Informal settlements

1.1.2 Discontinuous urban fabric

Most of the land is covered by structures. Buildings, roads and
artificially surface areas are associated with vegetated areas and
bare sail, which occupy discontinuous but significant surfaces.
Between 10% and 80% of the land is covered by residential
structures.

1.1.2.1 Residential discontinuous dense urban fabric.
Buildings, roads and artificially surface areas cover between 50% and 80% of the
total surface area of the unit.

1.1.2.2 Residential discontinuous sparse urban fabric.

Buildings, roads and artificially surface areas cover between 10% and 50% of the
total surface area of the unit. The vegetated areas are predominant by but is not
land dedicated to forestry or agriculture.

1.1.2.3 Residential urban blocks

1.1.2.4 Informal discontinuous residential structures

This is the same methodology used in Land Cover
Classification databases. E.g: Corine LC, Moland,

Anderson,...
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Problem 1: Information lost

Information stored in the database is much less than information
acquired by the photointerpreter:

E.g.: The photointerpreter evaluates a certain polygon’s trees percentage
as 75 %, and in consequence he labels it as Corine 3.1.1. “Broad-leaved

forest™.

... But the user only receives the information
that trees are “more than 30 %”
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> Problem 2: Spatial variations not registered

Important spatial variations in certain parameters values do not
appear in the database if this variations do not “cross” the “threshold
line”

- E.g.: Urban areas with very
different levels of
building densities (as
10 % and 50 %) have to
be assigned to the same
Moland class (1.1.2.2.
Residential
discontinuous sparse
urban fabric.)




+Problem 3: R S
Temporal changes not registered

- If these changes do not “cross” the
“definition rule” threshold.

E.g.: If the building density of a polygon
has increased from 11% to 79 % this
polygon is labeled as Corine’s 1.1.2.
“Discontinuous urban fabric”’, in both
databases, and so

no change Is registered.

and/or:

- These changes are “hidden” in
polygons assigned to dominant
classes or to mixed classes.

Change not registered !!



% Problem 4: Parameters and Indicators calculations not
possible

Many parameters and “Indicators” could be calculated from the
values of the parameters appearing in class definitions (sometimes
“crossing” them with exogenous information such as population,
etc...). Eg:

e building density (m3/m?)in an area

« m? of building per person in an area
 average height of buildings in a town

% of impervious surface in an area

* % of trees in a forest

e m? of green areas per person in an area
 land take by transport infrastructures in a city
o efc...

Land Cover Classifications do not allow calculating these
indicators, because de real values of the different parameters are
not stored in the database (only “intervals”):

1C0 NACIONAL



% Need for calculation of parameters and
Indicators
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New data sets:
Data specifications Databases - Parameters

'

- Agri-environmental Indicators

e.g: Land Cover e.g: Urban sprawl

Interpretation r\

Environ-

I
I
I
IEEEEmEE=LvI=Y
I [T1ellLd

I A e.g: Climatic

change

Political
decisions

e.g: Kioto Protocol e.g: Future climate
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<+ Parametric database of “people”

People

- Gender: controlled list (man, women)
- Height (m): real

- Weigh (Kg): real

- Nationality: controlled list (country table)
- Age (years): integer

- Study level: controlled list

- Work: controlled list

- Residence: text

- Eyes color: controlled list

- Hair color: controlled list

- Diseases: controlled list

- Married: boolean

- Number of sons: integer

- Hobbies: controlled list

- Religion: controlled list




< One Instance of “people”

John Smith

- Gender: man

- Height (m): 1.77

- Weigh (Kg): 82.6
- Nationality: USA
- Age (years): 52 -«
- Study level: University

- Work: Engineer

- Residence: San Diego, CA
- Eyes color: brown

- Hair color: blond

- Diseases: none

- Married: yes

- Number of sons: 2

- Hobbies: golf, sailing

- Religion: protestant
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sWhat is a Data Model ?

A data model is the description of what we are storing in a
database and how.

It is the “link” between reality and the Database

B




What is a Object Orientation ?

“Object Orientation” is the standard in Computer Science today

. Parametric Object Oriented Data Models (POODM) are used
extensively in every type of databases and Information
Systems (airports, hospitals, production facilities,..)....

....Including “some” GIS databases

Building
PropertyParcel + code : Integer
+ identification : PropertylD +contains | + centerPoint : Position
+name : CharacterString + shape [0..1] : GM_Curve
+area : TP_Face 0. ddi :8I_L I

P
+ type : Building Type=Privata
+ owner : Cl_ResponsibleParty

Position

+ position : GM_Point
+ horizontalAccuracy : DO_Absolute ExternalPasitionalAccuracy
+ verticalAccuracy : DQ_RelativelntemalPositionalAccuracy

+financed | 0..*

<<Enumeration=> <<Data Typa>> Loan
BuildingType PropertylD + amount : Real
+ Private + municipalityMo . Integer + classification : MD_LegalConstraint

+ Public + number : Integer + period : TM_Period
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% UML (Unified Modeling Language) ﬁ%

o The standard for Object Oriented Models
o Used by ISO in its standards

Class Object

Building

: EmpireStateBuilding : Building
-height : Double height : Double = 381.0
-numberOfFloors : Integer numberOfFloors : Integer = 102

-name : String name : String = Empire State Building
+calculateFloorHeight() : Double

Attributes

Methods



o Principal relationships between classes:

Inheritance (Generalization / Specialization): A class inherits (or
specializes) the state and behavior of another class

Aggregation: allows to capture the structural relationships
among entities in the real world (part-of)

Association: allows to capture other kinds of relationships among
entities in the real world



+International Geographic Standards:

LR |nt'EITISIﬁEl:IH|
1S90 i
o Object-Oriented, Feature Data Models are mandatory in
1ISO 19109 (called “Application Schemas”)

o They are also mandatory in Inspire INSPIRE “"Generic
Conceptual Model” (Document 2.5 v3.1)
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wenumeratons
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v UML (Universal Modeling Language) lets us express,
store, modify, extend,... this structure easily and make
it understandable by anybody



< Object Orientation for Land Cover
Information

Land Cover has been traditionally modeled (Corine, Moland
Andersons,...) using classifications, legends, nomenclatures....

Up to now OODM have not been used for Land Cover
Information
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Land Cover Classifications (Moland legend)

LEVEL 1 LEVEL 2 LEVEL LEVEL 4 ‘
1. ARTIFICIAL 1.1. Urban fabric: 1.1.1 rban fabric: conti ensgiurban fabric.
AREAS esidential structures covel A of the total surfacof

Most of the land is covered by structures and tranﬂs}gﬂ%.
ildings roads and artificjallsurface areas covet more {l _
80% of the total surfacef]! [ areas of vegeta?c?h and bare

soll are’exceptional

[171.1.2 Residentia rban fabric.

Residential structures cover more than 80% of the total surfacof
the buildings have three or more stories.

1.1.1.8 Informal settlements

1.1.2 Discontinuousiurban fabric
Most of the land is covered by structures. Buildinas. roads and
artificially surface areas are associated with vegetateo areas and

bare soil, which.occupyiiscontinuous? W "
Betweeri.10% and 80%,6f the land is covered by 1@

structures.

1.1.2.1 Residentialidiscontinuous den rban fabric.

Buildings roads and artificially surface areas coveﬁétween 50% and SO@f the

total surface area of the unit.

1.1.2.2 Residential discontinuous sparse urban fabric.
Buildings roads and artificially surface areas coverbetween 10% and 50% %f the
but is not

€ Iia““"l: nt o

€ > Density thresholds

Land Cover Elements

O Attributes

o Percentage of polygon occupation
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Parametric object oriented data model

aenumerations
Genus
+§pECiES .xanumzr.almnn
Species
+genus | 1 1

Vegetation State _ i
[wgor - dowble . senumerations +alterations
# water_stress - double e liness
wenumerstony +bumt - bool fllnzss_1
Artificial Element Materials Bt . 51 |ilness 2 _
m1 +prune - boo Natural Terrain
:m2 <impeniousness : couble
- boa!
wenumerations =~ 1
Vegetation Distribution Geometry .
sdistribution_geomety  [Toomoral +emsion_types  [Na
< articial_irregular i
0.1 [|ssrtdicial_reguiar_lmeal swi
- ariicial_regular_matritial
wenum
+state Rock

Woody

Structurs

height - doubls
]

+natural
4 |+artificia

aenumeratons

siype | Building Types
isolated block
i < Finowidual nouse
uilding ..
[-number_of flcors : int rage -t =

+singular_buldmng : bool 1 strunk_ciameter : doutle
wenumerations tres_top_diamater - double
== 1

Other Structure Types
“type  fespor_structure

Other Strustures [relectricity pylen
" e G
I [ [Shan |
]
]

—| "iaa

. . Percentage of polygon
Land Cover elements: Attributes: O O occupation:

- complete - complete - explicit

- structured
- structured - expressed rigorously:
. . - explicit
- explicit P (type: real, integer, boolean, list,...)
. - exact values measured
- extensible - exact values measured and

and stored in database
stored in database

- extensible



< Basic principles of Object Oriented
Land Cover Databases:

0 We do not “classify” polygons. We describe polygons

0 Each polygon has one or more “Land covers” (LC)

0 We store in the database the % of the polygon occupied by each
“Land cover”
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<+ Examples iz

1 homogeneous polygon:

_and cover 1.1.2: Artificial areas. Urban
fabric.
Discontinuous urban fabric
(100 % of polygon’s surface)
Land Cover Elements in it:
 Buildings (50 %)
Roads (15 %)
Trees (deciduous) (20 %)
Herbaceous vegetation (10 %)
Swimming pools (5 %)



Ejemplo de Determinacion de los “LC Elements”

Alrborne Laserscannlng data - DSM

Li5A .

[*h”

' |I' """'

13/15 b

I i v g‘“
& ALS Daten zur Verfligung gestellt vorn Amit der Kamtner Landesregierung. Ausschnitt Klagenfurt ““

33
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Ejemplo de Determinacion de los “LC Elements” tii*m R

Buﬂdmg and vegetation Iayer

@ ALS Daten zur Verflgung gestelit vormn Amt der Kaminer Landesregierung. Ausschnitt Klagenfurt

14/15 -
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1

land cover

Land Covers are made up of
“‘Land Cover Elements” (LCE)

L o

+covered_percentage_of _poligon_surface : Real

I

We store in the database the % of each land cover occupied by

each LCE.

Each LC and LCE can have “attributes”

The actual values of all attributes for each LC and LCE are stored

in the database




o The use of POODM for Land Cover Information has been
developed, tested and is working in the Spanish SIOSE Project,

which is in advanced production phase
(finishing by end of 2009)
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Aiadic Modificar Elirinar

po de cobertura

Simple Dmpuesta predefinida

«, Compuesta

Ir'll:usail:n Reqular

o de cobertura

Simple () Compuesta predsfinida

() Asociacidn

lpo

*ASTIZAL

ARBOLADO FORESTAL
COBERTURA DE AGLIA
COBERTURAS ARTIFICIALES
COBERTURAS HUMEDAS

MATORRAL
PASTIZAL
TERRENOS SIN YEGETACION

v v v v

) Peligona

[=-¢T) Masaico regular [100%)
LD Pastizal [S0%]

54T Olivar fvifiedo [25%]
D) Wifteda [50%]
LD Olivar [50%)]

Superficie cubierta (en %):

Atritukos: []Cortas
[] Pracede de culkivo

[[] Funcién de cortafuegas

CULTIVOS HERBACEQS »
CULTIVOS LERIOSOS  »
PRADCS Y PRADERAS

4

l Accplar I Cancelar

A physical implementation (Relational Database and an
Application to fill it) according with data model specifications
have been developed and are in use in SIOSE production
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We are presenting here an “evolution” of SIOSE Data Model,
“Corine Land Cover Object Oriented Data Model”
designed to allow for:

» Maximum with standard Corine Land Cover
Databases

» Maximum

» Easy from CLC classifications to Parametric

databases



Corine Land Cover —Object Oriented Data Model o SRS, BERAT.

(ks
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Land Covers =
Standard CLC
Land Cover Elements: features of Nomenclature, in

other Inspire theme(with UML
reduced semantic level of detail
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C. Non Vegetated Natural Surface

Land Cover
Elements
(only 1st level
presented)



% Lalna cover overiaps witn most otner i T
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: Soils
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Natural
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Other g Seas
artificial Transport Biotopes
elements Industrial Hydrography
Energy
Mineral
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19 * 39 = 741 Regional LU/LC Databases in Europe



LU/LC Classifications

Generalization problem:

3.1.1. Broad leaved forest (Trees 2 30 %)

3.2.4. Transitional woodland (Trees < 30 %)

The merged polygon is of
unknown class.

We have to repeat the Photo
interpretation



Object-Oriented LU/LC Databases

Generalization possible: e.g: CLC-OO Databases

3.1.1. Broad leaved forest (Trees = 48 %) Merged Polygon surface = 15+ 60 =75 Ha
Polygon surface = 15 Ha % Trees = (15"48 + 60*14)/ 75= 20.8 %
3.2.4. Transitional woodland (Trees = 14 %) — 3.2.4. Transitional woodland

(Polygon surface = 60 Ha with Trees = 20.8 %



LU/LC Classifications

I Region -
Mosaicking problems: elle

\ Nomenclature 2

e.q. Forest = trees =2 50 %

Region 1:
Land Cover Nomenclature 1

e.g. Forest = trees 2 30 %



LU/LC Classifications

Mosaicking problems:
N

The polygons of the database with
a different nomenclature are of
unknown class

We have to
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Object-Oriented LU/LC Databases

Mosaicking possible:
Region 2:

OODM / "Profile 2"

Trees =28 %

Trees =34 %

Trees =48 %
Region 1:

OODM /*Profile 17 As we know the exact percentages of
Land Cover Elements....



We can merge the common part of both
“Profiles”

Trees =47 %

Trees =34 %

Trees =48 %

And assign the correct Land Covers



LU/LC Classifications:

Statistical Inconsistencies between

high resolution and low resolution databases

High resolution (national)
classification database:

10 % of region is 1.1.1. “Continuous
urban fabric”

But all polygons (< 25 Ha: LR MMU)

Low resolution (European)
classification database:

0 % of region is 1.1.1. “Continuous
urban fabric)

Because Polygons have been
assigned to dominant classes
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Needs Land Cover/Use Object Oriented
classifications Data Models
1. Spatial NO YES
generalization When we aggregate polygons into
bigger ones, there is no way to
automatically derive the class of
the resultant polygon
2. Multirresolution NO YES
coherence Classes in polygons smaller than
MMU disappear during
generalization
3. Mosaicking of NO YES

different existing
Land Cover
databases possible

There is no way to know de
label of a polygon in a DB
with a different Nomenclature

One can merge existing
OOLCDB to a common
POODB




GMes
Needs Land Cover/Use Object Oriented
classifications Data Models
4. Integration with NO YES
remote sensing Each polygon has a single attribute: the | The mean of continuous value
: : class label variables for each polygon’s area
automatlcally derived can then be input and stored in the
parameters ( OODM database as a parameter that
) qualifies each polygon
5. Indefinite NO YES
Extensibility - Proliferation of unusable classes, | One can add new features
due to the muiltiple “crossings™of | and attributes as needed
several classification criteria
- It is impossible to add external
information from a specialized field
fo a HC database
6. Allow for different NO YES
u pd ate pe riods One can update certain “Land
covers”, Land Cover Elements or
Each polygon has a single attribute: the | Attributes of an Object Oriented
class label. Is has to be updated at once | database more frequently. E.g:
- urban fabric: 1 year
- forest trees: 5 years




@ames
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Needs Land Cover/Use Object Oriented
classifications Data Models
7. Perfect change NO YES

detection Changes in polygons not An){ variation in the composition or
registered unless they cross the | attributes of a polygon can be
“Class limit” values registered

8. 1SO 19109 NO YES

Comp”ance They are not Feature Data An OO-LCDM can easily be an
Models (Application Schemas) ISO19109 FDM (Application
( ) Schema)

9. INSPIRE “Generic NO YES

Conceptual Model” They are not ISO 19109 compliant | An OO-LCDM can easily be

(Document 2 5v3.1 ) ( ) ISO19xxx compliant

compliance

(Application Schema). You
need to use UML 2.1




0 The use of FDM to model every geospatial theme is the only way
to assure compatibility between them, and to make it possible to
develop a “Consolidated Data Model” (CDM) of all Geospatial
Information (Gl) themes

Theme 1 R
Theme 2 h

Theme n

0 INSPIRE is going to develop a CDM to integrate the different Gl
themes (in Annexes 1 to 3)
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% “Backward” compatibility

Q From an Object Oriented LU / LC Database, standard
classifications can be derived by making appropriate SQL queries
to the database

SQL Queries




< “Forward” compatibility:
Migration Path for existing data

o  Theinformation in existing LU/LC classifications datasets can be
input in an adequately designed OO-LU/LC database:

Data processing
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< Migration Path:

A) Automatic data processing:

o  The polygon lines of an existing Classification Database are valid for
the new Object Oriented database

0 % of LCE and attribute values:

Option 1: store min and max of class interval:
attribute _max
attribut_min

Option 2:
mean of interval = afttribute value



Migration Path: {iimm HEHEL

<+ B) Manually adding extra information
(optional):

0 Homogeneous polygons:
» “Land Covers” are valid
*  You only need to add:
¢ LC Elements %
e attribute values for LC and LCE

0 Non-Homogeneous polygons:
»  Dominant “Land Covers” are valid
*  Youonly need to add:
« Additional Land Covers present in the polygon
« LC Elements %
e attribute values for LC and LCE



MINISTERIO DIRECCION GENERAL
DEL INSTITUTO
DE FOMENTO GEOGRAFICD MACIONAL

So then...



Cost for producing an Object Oriented LU/LC database is estimated
compared to traditional Classification Databases:

only 15 — 20 % more
Great increase in usefulness and reusability of information
Migration path for existing classification databases possible

Object Oriented approach make less critical to improve MMU,
because statistics will be correct even with coarse MMU



Production and Verification / VValidation of the database is easier:

Photointerpreters do not need to keep in mind all the time complex
definitions and “interpretation rules” of the Nomenclature.

Generalisation:
How to map vines associated with fiwt trees within a single parcel?

e Inthis case, the dominance of each permanent crop should be considered. In general, priority
will be given to vinevard if dominances are approximately the same. Otherwise the dominat-
ing permanent crop will be represented.

2000 I
) O © ©O| fruit trees e
5000 vines
. O | ©
vine cover = 50 % O | O =— 221
O o
. o 0fQ
vine cover < 50 % O O Q =—————
O O] Q@ 222
. _ o Q
vine cover = 50 % O E —_— 221

» In case of vines associated to olive trees within a single parcel, priority will be given to class
221.



LU/LC, as any other G.I. theme can and should be modeled in UML
using an ISO 19109 “Application Schema” (Feature Data Model)

LCCS (FAQO's Land Cover Classification System) is not an
acceptable solution

The ideas and problems presented here are applicable to the
development of many other Inspire Themes Data Models



Spain is proposing international institutions with responsibility in
LU/LC information (EEA, Inspire, GMES, ISO, FAO...) to adopt a
similar philosophy for future LU/LC databases and offers its
collaboration for building a standard LC Feature Data Model.

In the last EIONET meeting in Copenhagen (23-24 April 2009) there
was consensus between member States to create a \Working Group
for exploring the Object Oriented Land Cover Data Modeling
approach for future Corine Land Cover.
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+LAND COVER / LAND USE Eﬁ“ﬁ e | e i %8,

Multiples iniciativas en cobertura /uso de
suelo a nivel:

MINISTERIO DE MEDIO AMBIENTE MINISTERIO DE MINISTERIO DE MIH&TETAO HINI&TEHO DE MINISTERIO DEL
MEDIO RURAL Y MARING CIENCIA E IINOVAGIGN VIVIENDA ECONOMLA Y HACIENDA INTERIOR

Sistema de Informacion de Ocupacion del Suelo en Espa :;‘1:5_;.‘:-1 i’g’; EH :.Z pres— ee—
~No NO AnrMh N No (1O \
U OAY [ U U v




<+ Comparacion nomenclaturas

GOBIERNO MINISTERIO
DE ESPANA DE FOMENTO

INSTITUTO
GEOGRAFICO
NACIONAL m,?

IPCC
categories

IGBP

GlobCorine

Forest land

1 Evergreen Needleleaf Forests
2 Evergreen Broadleaf Forests

3 Deciduous Needleleaf Forests
4 Deciduous Broadleaf Forests
5 Mixed Forests

6 Woody Savannas

14 Cropland / Natural Vegetation
Mosaic (3)

‘Bosque™;
IGBP: FCC'>609%06; altura > 2m
Cronl2GlobCORINE: FCC> 30% :altura >.3m

2.3 Permanent crops and associations (3)
3.2 Mosaic farmland (3)

4.1 Standing forest

4.2 Transitional woodland and shrub (2)
7.1 Forested wetlands

Settlements

13 Urban and Built-up

1 Artificial areas

de

HNISTEHD DE MINISTERIO DE HIMSTEHO DE
ECONOMIA Y HACIENDA

HINISTERIO DE uenlo AMBIENTE WINISTERIO DE
MEDIO RURAL Y MARS CIENCIA E INNOVACISN
o EH e [

5 de noviembre de 2009 JIDEE MURCIA

MINISTERIO DEL
INTERIOR




“Qué gueriamos conseguir (2005)? iﬁﬁmm mEge. . g

DIRECTIVE ZUUFMZJEC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 14 March 2007

establishing an Infrastructure for Spatial Information in the European Community (INSPIRE)

Informacion

capturada una
vez, compartida rastructures for spatial information in the Member

por muchos hould _be_designed to ensure that spatial data are
LLLLL d, made available and maintained at the most

appropriate level; that it is possible to combine spatial

data from different sources across the Community in a

consistent way and share them between several users and

applications; that it is possible for spatial data collected at

WSPIR. one level of public authority to be shared between other

5lg public authorities; that spatial data are made available under
conditions which do not unduly restrict their extensive use;
that it is easy to discover available spatial data, to evaluate
%Oxut S their suitability for the purpose and to know the conditions

applicable to their use.

Roma, 10 de noviembre de 2009 SIOSE
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iﬁ'& DEESPANA ~ DEFOMENTO  SEQCRAFCO 2

**Qué queriamos conseguir (2005)7?

DIRECTIVE ZUUFMZJEC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 14 March 2007

establishing an Infrastructure for Spatial Information in the European Community (INSPIRE)
INTEROPERABILITY OF SPATIAL DATA SETS AND SERVICES

1. Implementing rules laying down technical arrangements for

the interoperabilitv_and. where practicable. harmonisation of

spatial data sets and services, designed to amend non-essential

Armonizacién e elements of this Directive by supplementing it, shall be adopted

in accordance with the regulatory procedure with scrutiny

inte rope rabilidadreferred to in Article 22(3). Relevant user requirements, existing

initiatives and international standards 1or the narmonisation o

de |aS LC/LU DBgpatial_data_sets, as well as Teasibility and cost-Denefit

considerations shall be taken into account in the development

existentes en of the implementing rules. Where organisations established

- under international law have adopted relevant standards to

ES pana ensure interoperability or harmonisation of spatial data sets and

services, these standards shall be integrated, and the existing

technical means shall be referred to, if appropriate, in the
implementing rules mentioned in this paragraph.

Article 7




“+Qué queriamos conseguir (2005)7? il = HeR G %

Mejorar CLC2000:

necesidad de
informacion mas
detallada de
LC/LU

 Algunas instituciones nacionales y regionales producian
land use/cover GIS de mas detalle que CLC2000 :

e geometrica = mayor escala
* Semantica - parametros tematicos (proposito)

&~
:u-l:f::] _,fjrg.__ .._.-'"...

Roma, 10 de noviembre de 2009 SIOSE




**Qué queriamos conseguir (2005)7?

GOBIERNO
DE ESPANA

MINISTERIO INSTITUTO

DEFOMENTO  SEQSRAFCO e

Urban
Reference

Topographic

Agricultural/ Forest

Information
(Hydrography ,

Information

Information

CADASTRE

WAL

Roads...)

LC/LU BDs nacionales y

- -
\—/

REGIONAL
LC/LU DBs

SIOSE Production:

Cooperation and Cofinancing
Between Central and Regional

Administrations

Integrate
+

Update

regionales

10 de noviembre de 2009

i

SIOSE Update:

-
-

-
- =
<

yg

]

:

d
d

Cooperation and Cofinancing
Between Central and
Regional Administrations



< Qué queriamos conseguir (2005)? g e SR B %

Produccion coordinada en el Plan
Nacional de Observacion del

BTN
"

Sislama nformacitn de Ocupacidn del Suelo en Espafia
L ol

de Info
1 r &b o .

“\"‘\--..] N A
Jap-* 7%

:

L1
i -
.l
g d -
] [ &
- Ay
s ¥ L —
- % =
5 a
: o
g
b LR L




.

Sistema de Informacion de Ocupacion del Suelo en Espara

*Qué tenemos (2009)?

‘*Produccion descentralizada (inc. presupuesto) (19
Adm. Regionales + Adm. Central)

*Modelo de produccion eficiente: Actualizacion 2 anos.

+*Modelo de datos alcanzado por consenso

g ..................................... > portal Users Qrrrnnnnnns .g

National Regional

Administrations Administrations EU Public and Private

Companies

~ \ | /

Geographical . =) =l
igh Gouncilof = Sivse
......................... S

Roma, 10 de noviembre de 2009



Sistema de Informacion de Ocupacion del Suelo en Espaia

*Qué tenemos (2009)?

Base de datos de Ocupacion de Suelo de Espana 1:25.000.

+BD LC/LU Nacional: homogénea, multi-parametro, multi-
proposito, multi-escala, basada en requerimientos comunes
de nuestros usuarios

I L _ :'-...-.-'! ‘.'a._: ‘_;\I
E :::__r : f L b -‘-.II y .II" -
v 3 . . Bl -
' L e o . R "
¥ - i - o B :



http://images.google.es/imgres?imgurl=http://www.fotodependente.com/data/media/6/Foto56.jpg&imgrefurl=http://www.fotodependente.com/img1655.search.htm&h=570&w=700&sz=131&hl=es&start=6&um=1&tbnid=kZK5zU8GCA5sVM:&tbnh=114&tbnw=140&prev=/images%3Fq%3Darrozal%26svnum%3D10%26um%3D1%26hl%3Des%26rlz%3D1T4HPEA_esES227ES228

<+ Qué tenemos (2009)7? Eﬁi“ e - %

Modelo de datos conceptual,
normalizado e interoperable
de |la ocupacion del suelo

sEnumsalicns
pe | Eiking Typef]

i
atributos para un unico ~Tcisied ik

+indnicual Fous -
Eullding T e
+numiter_od_fioors : int

M D +singular_mldieg - boal 1
Other Ebrociurs Types

entidad relacion usando UML o e

|
Ofhar Siructorssc | R e
F-—" q  [FWader bank

...

ISO TC211 + OGC

Roma, 10 de noviembre de 2009



Sistema de Informacion de Ocupacion del Suelo en Espaia

*Qué tenemos (2009)?

Coordinado con los Planes Nacionales de
Teledeteccion y Ortofotografia Aérea

10 de noviembre de 2009



+Qué tenemos (2009)7? E%E = %
L

Sistema de Informacién de Ocupacion del Suelo en Espania

Unidad minima cartografiable
variable, segun las clases.

v - Tejido urbano y Agua: 1 ha.

v - Zonhas agricolas: 2 ha.

v - Zonas forestales y naturales: 2 ha.
v -Humedales, playas, invernaderos,
Vegetacion de ribera: 0,5 ha.

10 de noviembre de 2009



<Qué tenemos (2009)7?: SIOSE g == v m

Proceso de Obtencion

ol \\ Edificaciones: 50%
T - ) Zonas Verdes Artificiales: 15%
Laminas de Agua Artificiales: 5%
Viales: 15%

Otras construcciones: 5%

Suelo no Edificado: 0%

Cultivos lefiosos (frutales): 2 %
Cultivos herbaceos (distinto de arroz): 70%
Cultivos herbaceos (arroz): 20%

Laminas de agua: 8%
T 1 N Sek v bdAS . 4 =

10 de noviembre de 2009
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Sistema de Informacion de Ocupacion del Suelo en Espaia

*Qué tenemos (2009)?

Productos adicionales:

**Proyectos de investigacion y
desarrollo asociados

+*WMS services & portal Web

s*Herramientas SW

‘*Base de datos de campo
Web portal: www.siose.es.

Digital photograph album of LC/LU + SIOSErama

[HEE

Roma, 10 de noviembre de 2009
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Sistema de Informacion de Ocupacion del Suelo en Espaia

*Qué tenemos (2009)?

Inspire SDIC LC/LU: Productores, expertos y usuarios

‘A Call for SDICs and LMOs - Microsoft Internet Explorer proporcionado por M.Fomento proxy_pac |Z||E|F5__(|
Archivo  Edicion Wer  Favoritos  Herramientas  Ayoda ,1"
G Akras - _/I |£| |EL| . h /.._\J Busqueda ‘ij‘\'(‘ Favoritos e:l <] ~ :__F ﬂ - |_J ﬁ ﬁ
Direccidn |i§| hkp: ffinspire. jrc.ec.europa. eufsdic_callisdiclmoCetails, cfrm V| Ir Winculos >

Spatial Data Interest Community Description ’_‘
| Description
. Mational Assembly of the Land Cover and Use Infarmation System of
1
SOIC Title Spain (SI0SE)
Acronym # SIOSE Mational Assembly 1
IGM Spain (EIOMNET = Mational Reference Center for Sail) is coaordinating
SlDSE Prﬂ_lECt |: PO PR TN B NN B AT B ey Infl..ma&ian Ly FEY SR )
at 1:25.000 nnmln “\“ me
Th|5 Flrl:leCt iS |:|EH ARG RRRNTRG AR
Mission and Ohjectives L2 ol
3 Groups. Decisions
organization aspe@
representatives of 5
community of proJeEE s
membership as a
initiative.
Importart Legal Motice Discuss issues to
System of Spain -
4
Mandate madeling, referend he

10 de noviembre de 2009



GOBIERNO ~ MINISTERIO  hsTmwro
ESPANA, FOM GEOGRAFICO
DE DE ENTO MC]ONAII.

Explotacion de datos de Siose k' »..

Proyecto SIOSE en la Region de Murcia - Microsoft Internet Explorer

Archiva  Edicidn  Yer Favoritos  Herramientas  Ayuda

@ntrés - @ - Iﬂ Iﬁ h /'__\J Blsqueda ‘}‘/:( Favatitos &3 fi\" :_\,; J @? '3

Direccidn |@ http:fflocalhost/siose/consulta_siose, php - | Ir Winculos
Google - | Buscar ¢+ M - £ - = < Marcadores ~ Buscar = ‘g Corrector ortografico ~ |3 I Traducr - | T Autocompletar ~ Lo | Acceder -
8 7a :
A
Region de Murcia - GOBIERNO | MNSTERO | gascptncme
- ' DEESPANA DEFOMEMTO | Crocrimco nAConAL
Siglema de Informacian de Ocupaciin del Suelo en Espana 'y

Consultar base de datos

Base de datos a consultar: GyMapasSigythSiosethdysiose. mdhb

Seleccionar coberturas: Filtro (Opcional):
SECAMNO ~
REGADIO
REGADIOREGADO
REGADIONO REGADO
3 FUNCION DE CORTAFUEGOS
CULTIVOS. PRADDS MO FUNCION DE CORTAFUEGOS
MATORPAL CORTAS
PASTIZAL NO CORTAS
TERREMOS SIN VEGETACION FORMACION DF RIBERA
TERREMOS SIN VEGETACION GLACIARES ¥ NIEVES PERMANENTES SIN FORMACION DE RIBERA
TERREMOS SIN VEGETACION PLAYAS, DUNAS Y ARENALES PLANTACICN
TERREMOS SIN VEGETACION RAMBLAS NO PLANTACION
TERREMNOS SIN VEGETACION ROGUEDO PROCEDE DE CULTIVO
TERREMOS SIN VEGETACION ROOUEDO ACANTILADOS MARINGS NO PROCEDE DE CULTIVO
TERREMNOS SIN VEGETACION ROGUEDO AFLORAMIENTOS ROCOS0S ¥ ROQUEDD FORZADO
TERREMNOS SIN VEGETACION ROGUEDO CANCHALES NO FORZADO
TERREMNOS SIN VEGETACION ROGUEDQ COLADAS LAVICAS CUATERNARIAS | |aBANCALADO
TERREMNOS SIN VEGETACION SUELO DESNUDO NO ABANCALADD
TERREMOS SIN VEGETACION ZONAS QUEMADAS EDIFICIO ENTRE MEDIANERAS
Coberuras compuesias EDIFICIO AISLADO
ASOCIACION WIVIENDA UNIFAMILIAR AISLADA
ASOCIACION ARTIFICIAL COMPUESTO WVIVIEMDA UNIFAMILIAR ADOSADA
ASOCIACION ARTIFICIAL COMPUESTO EQUIPAMIENTO / DOTACIONAL NAVE
L AT ROTURADO NO AGRICOLA
ASOCIACION ARTIFICIAL COMPUESTO. EQUIPAMIENTO } DOTACIONAL CAMPO DE GOLF NO ROTURADO NO AGRICOLA
g TIFICIAL ES C 0/ D0 JENTE ZOMAS EROSIONADAS =
ASO ONARTIFICIAL COMPUESTO.EQUIPAMIENTO / DOTACIONAL CULTURAL ZOMAS NO EROSIONADAS
ASOCIACION ARTIFICIAL COMPUESTO EQUIPAMIENTO / DOTACIONAL DEPORTIVO WVIVIEMDA UNIFAMILIAR
ASOCIACION ARTIFICIAL COMPUESTO EQUIPAMIENTO / DOTACIONAL EDUCACION v |ENCONSTRUCCION v

[ Fealizar Consulta H Borrar seleccian

Ir a pagina inicial

&] Lsto % Intranet local

|<

mbre de 2009



GOBIERNO ~ MINISTERIO  INTTuTO -
DEESPANA ~ DEFOMENTO  SEQSRAFICO

e amg

Explotacion de datos de Siose

Favonmos  Osramisntas  Smude f
0 mnis - () E E h ) ez k‘r‘:.: Fevarites 2 [ ;__ |- E 3
Qircckin ﬁ:l ki ol s e oo ren s _bed_s pms pho ‘-"l ¥ Winou s
[ Elr EE w [uscar <= [ - ﬁ‘.‘l' +- @' 'ﬂ‘ o e~ Qﬂu::u- ?meuim' 3&-Treri.tr 'lt""l.la.m-rplebur' “{;' Gz -

Region R de Murcia o B mmn m man. %
Eralitarmi A8 18wt ohln D et el St ) Bl h "_.__':ﬁ'. R

Informe obtenido de la baze de datos G Mapas gyt Siosstbdbsioz2 mab

SUPERFICIE [HECTAREAS }|% SUPERFICIE
T3 FRUTALES CITRICOS 12.597 85
DLDAAA, 1.020,9E

VINEDD 227,04

[CLILTIv DS CILTIVDS LE
[CLILTIv DS CLTIvOS LE
[CLILTIv DS CILTIVGS LE

S TOTAL COBERTURAS SINFLES 15.756,77

|82 AT 10N ARTIFICIAL COMPUESTO SOULFAMIENTD f DOTACIOMA_ADMIMIETRATIND [MSTITUCIOMAL 170,37

|82 IAC 10K ARTIFICIAL COMPUESTO SQUIRAMIENTD § DOTACIOMA_CEMENTERID 32,10

T TOTAL COBERTURAS COMPUESTAS 21247

[TOTAL COBERTURAS SELECCIONADAS 15.969,24

[TOTAL DE LA BASE DE DATOS 264.640,16
[ Genersr ficharo pam caps ]

& Lstn S ket lecal




GOBIERNO ~ MINISTERIO  INTTuTO
DEESPANA ~ DEFOMENTO  SEQSRAFICO

e amg

Explotacion de datos de Siose

foyecto SIOSE en la Region de Murcia - Microsoft Internet Explorer

o Edién Ve Favortos Heramentas Ay 2
@ Atrds ~ d @ @ ih /O Blsgueda * Favoritos {{!‘ [)’_&‘h - :ﬁ\.__ ﬁ D @17 ‘ﬁ

Direccion |Sa http: jflocalhostisiosefconsulta_bd_siose php V| Ir Winculos
ch-.gle‘ g~ v| Buscar + M~ &2 - '#' B - 9% Marcadores - @Buscar = ?Cnrrector ortografico - ?; Traducir ~ ‘[ﬂ Autocompletar - % - 'Z: | Acceder

Region
Sistema de Informacion de Deupacsén del Suelo en Espana

i T GOBIERNO MINGTERID  pesccon svens :
de Murcia % [ﬂgﬁ DEESPANA  DEFOMENTO 83w t’ s

Informe cbtenido de la base de datos:G:\MapasSigytSiose\bd\siose, mdb

COBERTURA
|CULTIVOS . CULTIVOS LERIOSOS FRUTALES CITRICOS [ 13.507,85 | 5,14
|CULTIVOS CULTIVOS LERIOSOS.OLIVAR | 1.820,98| 0,69
|CULTIWOS CULTIVGS LERIOSOS WIREDD | 337,94 0,13

[ 15.756,77 | 5,95
|450C18CION ARTIFICIAL COMPUESTO EQUIPAMIENTO / DOTACIONAL ADMINISTRATIVO INSTITUCIONAL | 179,37 | 0,07
|A450C18CTON ARTIFICIAL COMPUESTO EQUIPAMIENTO / DOTACIONAL CEMENTERIO [ 33,10 0,01

[ 212,47 | 0,08
[TOTAL COBERTURAS SELECCIONADAS | 15.969,24 | 6,03
[TOTAL DE LA BASE DE DATOS [ 264.648,16 | 100,00

| Generarfichero para capa |

Descarga de archivo

iDesea abrir o guardar este archivo?

Mombre: Capa_consulta_siose. xls

Tipo: Hoja de calculo de Microsoft Excel

De: localhost

[ Abrir ][ Guardar ]L Cancelar ]

Los archivos procedentes de Intenet pueden ser dtiles, pero
algunos archivos pueden dafiar potencialmente su equipo. Sino
conlia en el origen. no abra ni guarde este archivo. jCudl es el
rigsqo?

(% Iniciando descarga desde el sitio: http:)/localhost)siose/genera_capa.php ‘ﬂ Intranet local




Explotacion de datos de Siose

GOBIERNO
DE ESPANA DE FOMENTO

MINISTERIO

- ArcMap - Arcinfo_

| File Edit Wiew Insert Selection Tools Window Help

| 0w e 1

e

ate New Featurs

Editor ~ ‘ [N i,#’ > Tasks [

= o |

T @eEs HO RONL ST E

HiElEEE]

LB E

e | e A g | Q aML .!i‘ €é| & | ? IEonso\a de comunlcaclénArcMaD-ADDSIEISE__v_j ‘

13

= Layers

Add Data

hame

>

onsulka_siose. txt

onsulta_siose. xls

Cansulta_siose_citricos,xls
Consulta_siose_citricos2, dbf
£

Laok in i[j bd L! EI =3 b@lﬁ
l Tvpe
capa_consulka,dbf dBASE Table
Capa_ronsulta_siose, xls Excel File
[E] capa_ronsulta_total,dbf dEASE Table
terio.dbf dBASE Table

itricos_olivar_vinedo_dotacional_cementerio.xls  Excel File

Text File
Excel File
Excel File
dBASE Table

[+ a ap| Mame:

|cilricos_oIival_vimedo_admtvo_camemtario.dbf

s Show of type: iDatasats and Layers [7.Iw]

El

4

“ %

i a cli

E aCu TSI T o

E a Data Inkeroperability Tools .
] a Diata Management Tools 3
3 a Geocoding Tools

E a Genstatistical Analyst Tools

3 a Linear Referencing Tools

& a Mulkidimension Toaols

e a Mebwark Analyst Tools

& a PedraTools i
e a Samples

=

(- A v
Favorites | Index .S_'??lci! Fesults

O~ A~

J Drawing k =)

Add new data to the map's active data frame

| l611452,597 4223558,677 Meters




Explotacion de datos de Siose S

titled - ArcMap - Arcinfo

| Fle Edt Yew Insert Selection Tools Window Help |
EHE BB oo % HWIITI@&.W HEO@ED B hOM S LT E

Editor ~ | [ |.’ ¥ Taski [Create New Feature =] Terget | (=) | |E| 2 |‘ Topology:
AEEEEEEE =R

HEEE N |o o | @ oL .,3| -ﬁ,,| ,g,s| 2 [Fonsola de comunicacion ArcMap-AppSIOSE « | |

%

N RE(ED |

0

| »

Display ISDurce Selection

@ ArcToobox |
= & 3D Analyst Tools

= a Analysis Tools

5 a Cartography Tools

= a clima

i a Conversion Tools

3] a Data Interoperatilicy Tools
# & Data Management Toals

#- & Geocoding Tools

] a Genstatistical Analyst Tools
5 a Linear Referencing Tools
# & Multidimension Tools

= a Metwork Analyst Tools

" a PedroTooks

[+ a Samples

tl a Server Tools

Favorites Index Saarchl Hasullsl FEE

J Drawing ¥ (=) o

Lol

Mumber of Features selected: 942 |_|603888,769 4170611,877 Meters

viembre de 2009



DEESPANA ~ DEFOMENTO  SEOCRIRK

**SIOSE multipurpose use: 3 commo o v,

Corine Land Cover Object Oriented Applicat O x

Principal map @ ﬁ J J * Suziliary map | Table of content g #

-

]

=
g O

ehhhhrespPPpPEe

¥ map 204.567,25 4.831.195,5 Mopscale 1:35.470 2 1GH 2009




DEESPANA ~ DEFOMENTO  SEOCRIRK

**STOSE multipurpose use: 3 commo o e,

O x

Auxiliary map || Table of cantent , CORIME L g g
3 1. B :! P “ i«

!
PO

e hireEEPPOEE

1:35.170 2 IGH 2009




**STOSE multipurpose use: Soil Sealing

Thematic View

GOBIERNO MINISTERIO
DE ESPANA DE FOMENTO

INETITUTO
GEOGRAFICO
MNACIONAL

&

epbhhhres PG

Corine Land Cover Object Oriented Application

| durxiliary map | Table of content

Frincipal mep. @ d of f %

= £F Auxiliary map
= [ kyoTo
KNOTO_FC
[]Forest == 20%:
[ Forest = 20%:
= [ UN_FCC
LN_FCC
[IForest <= 10%:
[ Forest = 10%
| [ L FCe
CLC_FoC
[ ]Forest 1 - 9%
[ ]Forest 10 - 19%:
[]Forest 20 - 499
[ Forest 50 - 699%,
B Forest =70%
] SOIL_SEALING
SOIL_SEA
[ Build-up 1 - 29%%
[ Build-up 30 - 59%
[ Build-up 60 - 79%
I Euild-up 50 - 99%
I Evild-up 100%:

= Wl Sionac? FTRSE9 e

_Ox
KTOTo v| &= a’

Aoxiliary map 26218701 4.830988.4 Mopscale 135470

2 1GH 2009

O




**STOSE multipurpose use: Soil Sealing covme memo e
Thematic View

ehbhhr@eEPPpoOE@e O

Auxiliary map ﬂﬁxﬂlﬂ"l 73 4.831. '3‘5.‘5 Mapscale 13‘51?!]




Coveraage View

*SIOSE multipurpose use: % Tree

GOBIERNO MINISTERIO
DE ESPANA DE FOMENTO

INETITUTO
GEOGRAFICO
MNACIONAL

o]

NSRS B OF SOBONON CF
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