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Downscaling…
 Our starting point is a well known fact: The 

quality, and resolution, of the land cover layer 
is much more important than the particular 
choice of the downscaling algorithm (Martin et 
al 2000).

 So there is no point in trying to improve over 
what has already been done with Corine
(Gallego 2010), but would be much more 
profitable looking for alternative auxiliary 
information.

 Assuming bottom-up approaches are not 
available…
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…and this is what we have done.
 We have applied similar methods to the 

ones employed by Gallego (2010), whose 
population grid is available at the EEA web
site, but using a high resolution land cover 
data set with a complex structure:
Sistema de Información de Ocupación del Suelo
en España –SIOSE– (Information System on 
Land Cover in Spain)

 The SIOSE data base has been developed by 
our National Geographical Institute, which is a 
different body than the National Statistical 
Institute, which produce the population data.
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CORINE Land Cover versus SIOSE
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CORINE Land Cover versus SIOSE

 Cartographic scale:
1:25.000 SIOSE versus 1:100.000 CLC

 Minimum Mapping Unit:
1ha. Urban zones, SIOSE versus 25ha. CLC

 Minimum width lineal elements:
15 m. SIOSE versus 100 m. CLC

 Data Model:
Object oriented, SIOSE versus hierarchical 
(44 classes) CLC
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Improved resolution…
 Spatial resolution:

CLC2006 155.801 polygons
SIOSE2005 2.477.593 polygons

 Average polygon size:
CLC2006 3,24 Km2

SIOSE2005 0,20 Km2

 Thematic resolution:
CLC2006: 44 covers (= 44 classes)
SIOSE2005: 820.632 covers (different 
combination of classes)
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CLC versus SIOSE
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The Data Model: CLC

 In CLC only one cover is assigned to 
each polygon:
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The Data Model: SIOSE

 In SIOSE a polygon is characterized by many 
classes, with different spatial structures:
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The Data Model: SIOSE
 SIOSE does not classify a given polygon

within a fixed hierarchical nomenclature, but 
it allows to assign one or more covers to 
the same polygon, using shares of occupation, 
that eventually add to 100%.

 In addition, (simple) covers have attributes, 
providing additional information on the 
spatial distribution of covers, or signaling its 
potential use.

 This is a much more complex information 
than the usual thematic maps, but it is also 
much more versatile and adaptable to the 
researcher needs.

10



SIOSE: Simple covers

 The data model 
begins with a 
basic list of 40 
simple covers
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SIOSE: Complex covers

 Simple covers are aggregated into 
complex covers to describe fully the 
composition and structure of a polygon.

 Each simple cover is assigned its share of 
the surface of the polygon.

 Complex covers can be nested.
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SIOSE: Predefined Complex covers
 Some complex covers 

are predefined, and 
have a particular 
structure.
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SIOSE: Attributes

 In addition, covers 
can be assigned an 
attribute, that 
provides additional 
information on the 
particular cover.
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SIOSE: Polygon labels

 Each polygon has a code label.
1.Polygon with a simple cover:

2.Polygon with a complex cover:

3.Polygon with a complex predefined cover:

4.Polygon with a nested complex cover:
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In this way we get a lot of information

 Artificial water body within a green urban 
area. In this way we do not lose the 
information that the lake is inside a city.
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Label:   EPU(LAA)



Which is specially useful in urban areas
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Label:   UEN(80EDFem_5ZAU_15VAP)



 Because for a given urban polygon we can 
know the surface occupied by building and 
by other elements of the urban structure.
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Which is specially useful in urban areas



CLC versus SIOSE…

 A comparison between both data sets is 
not straight forward, but at Corine Land 
Cover level 1, we observe a clear 
underestimation of the artificial surfaces.
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CLC Level 1 Classification
Level 1 Sup (Km2) % Sup (Km2) %

1 Artificial surfaces 10,174 2.01% 18,701 3.70%
2 Agricultural areas 253,642 50.05% 280,339 55.40%
3 Forest and semi‐natural areas 238,521 47.07% 202,536 40.02%
4 Wetlands 1,111 0.22% 994 0.20%
5 Water bodies 3,282 0.65% 3,470 0.69%

Total 506,730 100.00% 506,040 100.00%

SIOSE2005CLC2006



Downscaling residential population...

 Using SIOSE as land cover information, and 
census tracts as population data (about 
35.000) we build a 1 Km2 grid for Spain 
following similar methods to the ones 
applied by Gallego (2010).

 We proceed as follow:
1. Determine the polygons susceptible to 

hold residential population: All polygons 
which include the simple cover “buildings” 
of non-industrial type.
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Residential buildings…

 We don´t have 
population 
outside these 
polygons. 
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Algorithm…
2. Aggregate residential buildings by type: 

4 classes with different threshold densities:
Isolated buildings

Apartment block

Detached house

 Semi-detached house
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Algorithm…
3. Intersect these 

polygons with census 
tracts, so for each 
census tract we have, 
at most, 4 classes of 
residential buildings.

4. But for more than 
half of the census 
tracts (55%) we get 
pure classes (only 
one type of building).
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Algorithm…
5. Pure classes cover 50% of the population (and 

about 33% of the residential surface), and from 
them we determine average national density by 
class: ௖

଴ ௉೎
ௌ೎

.

6. Apply these densities to the rest of census tracts, m, 
by class, to get an initial population estimate for 
class c: ௖,௠

ଵ
௠ ௖

଴
௖,௠, where ௠ is an 

scale factor that ensures that the total population 
of the census tract sums its known value 
(pycnophylactic constraint).

7. Determine new average national density by class 
(all census tracts combined), and repeat the process 
until convergence: ௖,௠

௜
௠ ௖

௜ିଵ
௖,௠.
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Algorithm…
8. This process redistribute the population of 

each census tract into its populated polygons 
by class.
This vector layer of polygons is useful by its 
own sake.
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9. Gridding from this 
layer is 
straightforward.



26

Determine population support from SIOSE

Aggregate by type of building (class)

Intersect with census tracts (shape file)

Model statistically pure classes (at the aggregate level)

Apply the model to other census tracts for each class

Iterate until convergence 

Gridding

Work flow…



27



Validation…

 Validation of our results is a problem, but 
fortunately we have got a data set with for a 
NUTS 3 with coordinates for 96% of total 
population, so it can be very useful for 
validation.

 We are currently undertaking such 
evaluation exercise and statistically modeling 
the densities by class of the pure classes at 
the census tract level.

 Some work still to be done…
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Many thanks for your attention.
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