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Optimized urban materials for more
liveable and sustainable cities:
characterization in the case of
Madrid
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GLOBAL WARMING CLIMATE CHANGE IMPACT ON ECOSYSTEMS CITIES
Global Livel Regional Level Increased thermal stress Key places
Rise of temperature Extreme weather events Heat discomfort Action strategies
| ~
&g Z " MORBIDITY AND MORTALITY MITIGATION/ADAPTATION
;‘; * Old people * 3% surfaces
. %, * Diseases * 55% population
o O%% * Low socioeconomic * 67% global energy
“% 3 status * Urban microclimate
(0]

DISADVANTAGES FOR THE CHARACTERIZATION OF THERMAL COMFORT INSIDE BUILDINGS

CLIMATE FEATURES CONSTRUCTIVE FEATURES STANDARD COMFORT FEATURES

Outdated weather files Heterogeneous energy behavior

Rational: Fixed comfort temperatures
underestimation refrigeration Urban and building conditions

Adaptive: Flexible comfort temperatures
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THE COOL COATING CONCEPT STATISTICS ON COOL COATINGS
v’ Solarreflectance and infrared emittance
v' SolarReflectance Index

283838

COOL COATINGS INDOOR-

OUTDOOR BEHAVIOR ,A\\ /' R R LT

I
B}
Ll

Number of papers cited In Scopus
s88s88

State of the art on the development of cool coatings
for buildings and cities

MULTIPLE EFFECTS OF COOL COATINGS APPLICATIONS MATERIALS FORCOOL COATINGS

v" Cool coatings for cooling energy saving v Cool Roof and Cool Fagade Coatings
v" Cool coatings for urban heat island mitigation v' Cool roof paintings

v" Cool coatings for indoor thermal comfort optimization v Cool waterproof membranes

v

Influence of cool coatings on outdoor environmental comfort
conditions

Cool coatings for optimizing HVAC and PV performance

Cool coatings durability and life-cycle performance
Cost-benefit analysis of cool coatings

v" Cooltiles
v" Cool natural materials

e

From: A. L. Pisello, State of the art on the development of cool coatings for buildings and cities, Solar Energy, Volume 144, 2017, 660-680,
https://doi.org/10.1016/j.solener.2017.01.068.

Grants PID2020-114873RA-C33 funded by

¥ 1 i GOBIERNO MINISTERIO 9
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Spanish research coordinated project based on the hypothesis that optimized materials,

like chromogenic smart materials for urban surfaces can provide efficient solutions to the
Urban heat Island (UHI) effect.

Multidisciplinary approach for the systematic analysis of representative case studies of
vulnerable areas of the city of Madrid. The goal is to generate:

 knowledge about the impact of urban materials on the habitability and sustainability of cities

a reliable proposal to improve the quality of the outdoor environment, the energy demand and the
well-being of the inhabitants through the substitution of outdoor surface materials

Grants PID2020-114873RA-C33 funded by

~wrase Emanuela Giancola




The relevance of the envelope materials in the &=
urban environment

mateMad Concept

Selectionofareasfor | . o L 0 0 b b b b b e e e e e e e e e e e e e e e e e e e e e
case studies

Activities performed under three subprojects: e ey of v :

Spl materials for optimization 1
CHARACTERIZATION 11 - Suitability of materials for :
urban applications .
IETcc-CSIC v
' - : MateMAD
- Subproject 1 (SP1). Characterization of urban . Qunatmoraren Optiized woan el
! | for more liveable and
° SpP2 « Evaluation of citizens’ response sustainable ciies:
m a te rl a I S ° MONITORING 12 - Diagnosis outdoor Characieri.l".atian in the case
conditions. Citizens” stimuli ) of Madrid
ETSAM-UPM « Current status diagnosis
. Improv.relrnent measures
. ° ° : . . proposal
- Subproject 2 (SP2). Monitoring of g RS, L N
. + Methodology proposal for
_ ; ban | A
environmental para meters. MODELLING SRRy iy i e bl

C| EMAT Cycle Assesment

- Subproject 3 (SP3), named

URBAN therCOM. Modelling outdoor thermal
comfort and energy demand in urban areas.

Grants PID2020-114873RA-C33 funded by

Ciemat :
Centio de i . r GOBIERNO. M 9

o oo Emanuela Giancola e
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Measure, Calibration and Simulation

strategy :

The relevance of the envelope materials in the &=

SP3
N ’:; MODELLING
WP1. CASE STUDIES: vulnerable areas identification, neighborhood materials mapping and
critical areas selection
1.1.City scale
1.2.Neighb. Scale
1.3. Selection of CS

lllllllllllll.

S EEEE NN EEEEEEEEEEEEEEEEEEESEEEEEEEEEEN"
OPTICAL

The first step assess the vulnerability within
the city, on those aspects related to Climate
Change, discomfort

m:m'fmmfmi Emanuela Giancola

WP2. THERMO-
CHARACTERIZATION OF
URBAN MATERIALS...

2.1 In situ S -

u ub ”””””” .

2.3.0utdoor et
WP3. MONITORING OF
URBAN AREAS AND THE
STIMULI OF ENVIRONMENT
IN CITIZENS

w e
3.2. Drones Srmn e e e
< - 3.3, CS and Prototype

3.4, Citycens

WP4. MODELLING OF
SELECTED URBAN AREAS
(Cs)

4.1.Development
» 4.2 Validation
» C.S.Sindmon

WPS. EVALUATION AND PROPOSAL FOR THE SUBSTITUTION OF SURFACE MATERIALS

s3.Simulation
SALCA ;0

E
.
5.5. Proposal
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Measure, Calibration and Simulation
strategy

The second details thermo-optical (TO)
characterization of a wide range of surface
urban materials: in-situ, laboratory

Solar reflectance, emissivity and "solar reflectance index" (SRI)

Visible reflectance, color coordinates in CIELab space, and
texture

Em;m'm’m"":i Emanuela Giancola

Tec

1.1.City scale

WP2. THERMO-OPTICAL
CHARACTERIZATION OF
URBAN MATERIALS...

ARy
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critical areas selection

13.Selection of S

WP3. MONITORING OF
URBAN AREAS AND THE
STIMULI OF ENVIRONMENT
IN CITIZENS

3.1.Neighb
3.2. Drones

- 3.3, CS and Prototype

3.4, Citycens
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SP3

WP1. CASE STUDIES; vulnerable areas identification, neighborhood materials mapping and

-

WP4. MODELLING OF
‘SEL)ECTEO URBAN AREAS
(8

4.1.Development

» 4.2 Validation

» C.S.Sindmon

WPS. EVALUATION AND PROPOSAL FOR THE SUBSTITUTION OF SURFACE MATERIALS

5.1. Multidimensional i
i
3

v

s2.stmuli
s

.
5.5. Proposal

s3.Simulation
SALCA ;0
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Measure, Calibration and Simulation
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WP1. CASE STUDIES; vulnerable areas identification, neighborhood materials mapping and

WP4, MODELLING OF
SELECTED URBAN AREAS
(Ss)

4.1.Development
+» 4.2 Validation
» 4.3, Simulation

5.3.Simulatton -

critical areas selection
strategy Lotk
13. Selection of ¢S
The third step monitors at four levels: CHAACTERZAION OF
neighbourhood, case study areas, outdoor e Ll
o, o it ] -
tests, and citizens = | WP, MONTORMGOF B
B URBAN AREASANDTHE =
H  STIMULI OF ENVIRONMENTE
: IN CITIZENS :
Analysis through drone flights; environmental parameters; o < R i
Response to urban stimuli T G
t SRR RRRRRRRRL
L AT N | |
et = WPS. EVALUATION AND PROPOSAL FOR THE SUBSTITUTION OF SURFACE MATERIALS
5.1. Multidimensional i
Ciemat . : i
e, Emanuela Giancola v —

5.4, LCA ! i
% v
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Urban space monitoring
o W -

Monitoring through fixed points e | -3
10 points, 6 neighborhoods k l °

Time eVOIutiOn Of T’ HR’ WS and RG at the |Oca| SCale e 1 2 3 4 5 ] 7 8 9 10 n 12 13 14 '\SAglﬁstoW 18 19 20 21 22 23 24 25 26 27 28 29 30 31 ©

Monitoring through mobile points

3 days of walking around the neighborhood, twice a
day

Spatial evolution of T and HR on the microclimatic
scale

TRANSECTO ORCASITAS
Ci e Fuente: UPM, base cartogrdfica tomada
de https://www.madrid.org/nomecalles/Inicio.icm

s EManuela Giancola

v Tecnoidaicas


https://www.madrid.org/nomecalles/Inicio.icm
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Citizens’ stimuli

LAB: Images (simple, real and
modified)

QUANTITATIVE GUIDE WALKS: General perception
- GUIDED WALKS: thermal perception
-F ROUPS: | i

QUALITATIVE OCUS GROUPS: Interviews and

surveys. Improvement proposals.

Clemat Emanuela Giancola

Energéticas, Medioambientales
v Tecnoidaicas
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° ° ° ° tl-"".i:-‘.-' MR '..'-‘."~"[I' i»‘»‘.";.-.":.l'-’,“;’..f‘l“‘:‘ MODELLING
Measure, Calibration and Simulation TR e ——
strategy mewe
. o 1.3. Selection of CS
The fourth provides a modelling strategy to evaluate e gTraL -
. UL CHARACTERIZATION OF
mutual relations amongst relevant urban factors building URBAN MATERIALS.
2% Insity " !
energy performance and outdoor thermal comfort 22Ub ey
WP3, MONITORING OF
URBAN AREAS AND THE
STIMULI OF ENVIRONMENT
IN CITIZENS l
3.LNeighb  ssmsisissi H
3.2. Drones s
3.3. CS and Prototype ptiEEEEEEEEE R
3.4, Citycens - =
n WPLMODELUNGOF 1
m SELECTED URBAN AREAS -
a (©S) .
i u ‘.LO!WIOW t [
Generation of micro-urban meteorological files; s —— E
Sky view factor prediction at pedestrian level; Calculation of the Mean WPS. EVALUATION AND PROPOSAL FOR THE SUBSTITUTIOR OF SURFACE MATERIALS ™
Radiant Temperature (MRT); Ealuation of thermal comfort; Calculation 5.1. Multidimensional ; oLERERERYEREL
: : s.2.stmuli ;
of the Universal Thermal Climate Index (UTCI) s3smen
3 ‘ ; 7 ; ‘

Ciemalt .
T, Emanuela Giancola -



The relevance of the envelope materials in the &=

| urban environment J
mateMad Concept - TR sP3
Measure, Calibration and Simulation T R ——
strategy oy Lo |

uwdu 3
The final step prepares a complete and justified 28 Outonr 4]
proposal for the substitution of surface materials in UROAVAGISANOTE
the case studies based on the results obtained from e .
previous steps. And assess the environmental impact G
of the materials along their life cycle. LCA WP MODELLNG OF

WPS. EVALUATION AND PROPOSAL FOR THE SUBSTITUTION OF SURFACE MATERIALS

5.1. Multidimensional
i S.2.5tmuli giEEEEEEEEEER
i ! m S3.Simulation i
Ciemat + v e S "

e, Emanuela Giancola st
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Selection of vulnerable urban areas for case studies

Identification of vulnerable areas
Energy poverty, heat island and urban morphology

Neighborhood assessment
Map of materials in urban envelope
Monitoring of environmental conditions

08 Fuencarral - El Pardo

Cases study selection
Critical and representative areas
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Neighbourhood scale ===



Severity of urban
vulnerability

Energy poverty
index

UHI intensity
day+night

SELECTION OF
NEIGHBORHOODS

27 vulnerable neighborhoods
affected simultaneously by
problems of energy poverty and
high intensity of the urban heat
island

Deprived Neighbourhoods
with
excess summer
Urban Heat Island
and
winter Fuel Poverty risk

From: IETcc-CSIC. Paper presented to PLEA2022

=N

curopean facade network

Table 1. Results for the selected neighbourhoods

DIST NAME POP. DWL DPV EP CDH
0z Chopera 90385 4205 VL VL 3369
0z Legazpi 12445 5135 Vs VM 3457
02 Delicias 13770 6573 VL Vs 3457
11 T.G-P. Bend. 10420 3825 VC VL 3374
11 Abrantes 5. 3710 1430 Vv VL 3374
11 Opafiel 14160 5985 Vs VL 3407
12 Orcasitas O. 11350 4835 VL VM 3437
12 Pl. Eliptica 4280 1785 Vv VL 3473
12 Moscardo 3600 2320 Vs VL 3473

12 Almendrales 7470 3105 VC Vs 3494

12 Orcasur 6515 2295 VM Vs 3494
13 Portazgo 10105 4165 Vvl VL 3327
13 A. del Arenal 3515 2235 Vv WL 3327
13 Pal.-villalobos 12245 46553 Vs Vs 3331
13 Pal.-Buriuel 12035 4710 Vv Vs 3331
13 P. Azorin 6820 28853 Vs VL 3420
13 Entrevias E. 1875 3100 Vv VL 3457
13 Entrevias O. 16270 6730 Vv VL 3457

13 PT Raimundo 4065 1475 VM VL 3457
13 Picazo 9585 4005 VC VC 3469
17 Villaverde A. 5 12535 5140 VC VC 3325
17 Villaverde A. E 5815 2225 VC WV 3325
17 San Cristobal 14785 5100 VC VC 3367
17 Villaverde B. 11840 4655 VC Vs 3464
17 Cdelos Angeles 5355 2470 VM W 3469
17 El Cruce 6130 2410 Vi W5 3469
18 Congosto 10410 4140 VM VC 3349

TOTAL MADRID 250990 101655
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Morphology

HOMOGENEOUS URBAN ZONES

HUZs Classes ~ B_DL. Double Long Low-rise Blocks (121)
. . I B_HC. Historical Centre Blocks (66) I B_DH. Double Long High-rise Blocks (39)
Analysis of the urban morphology in the 5 B_HE. Historcal Extension Blocke (125) M1B_SL. Single Long Low-rise Blocks (385)
I B_CA. Collective Attached Blocks (117) Il B_SH. Single Tower High-rise Blocks (109)
i i B B_SC. Semi-Open Collective Blocks (380) Il H_DS. Detached / Semi-detached Houses (59)
affected neighborhoods using the HUZs =
Land Cover type
m et h O d O | O gy Residential Area Green Area

HUZ (Homogeneous Urban Zones) B = AP
METHODOLOGY | g Ly
Objective: Facilitate energy analysis in i
residential buildings.

Classified HUZs Representativeness
30 %

Promote energy rehabilitation and urban
regeneration.

20%

10%

Percentage of
HUZs Pixels [% ]

0%
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THE FUTURE ENVELOPE
Towars Ten Cerzn FAdings
Doz 2

2022

URBAN INFORMATION

H U Z ( H O m Oge n e O u S Collection of existing urban data base

U rb a n z O n es) URBAN CLASSIFICATIONS (QUANTITATIVE AND QUALITATIVE) REPRESENTATIVE URBAN BLOCK INDICATORS

METHODOLOGY

T / . 7 % :
Urban classification 1 Urban classification 2 Urban indicator 1 Urban indicator 2 Urban indicator N
[l Pre-existing cluster 1a [[[l] Pre-existing cluster 2a [l Pre-existing cluster Na @ Indicator 1: very high @ Indicator 2: very high @ Indicator N: very high
Pre-existing cluster 1b Pre-existing cluster 2b Pre-existing cluster Nb @ Indicator 1: high © Indicator 2: high @ Indicator N: high
Pre-existing cluster 1c [/ Pre-existing cluster 2c @ Indicator 1: low Indicator 2: low @ Indicator N: low
Pre-existing cluster 1d 77| Pre-existing cluster 2d 7| Pre-existing cluster Nd ) Indicator 1: very low Indicator 2: very low Indicator N: very low
Pre-existing cluster Ne
Phase 1 collect relevant data SGDC_classification SICM Classification GUDPM Classification  Nz5_open ocks
: H 111_closed collective blocks 01_nhistorical old town 05_modern closed blocks | NZ1_historical heritage NZ8_mergedcentres
fro l n eX I St I n g u r b a n d a ta b a S e S 112_open collective blocks 02_primary settlements 06_open blocks NZ2_historical single houses ~ N27-low-density buildings
[71121_detached houses 03_developed settlements ~ 07_detached houses NZ3_define volumetry blocks ~ N28_single family houses
122_terraced houses 04_regular closed blocks 08_terraced houses NZ4_building closed blocks No NZ_undefined areas
: { § 5
s (“’7 N e o\
j k\ \ poy \\
| "L ,rJ ‘*.‘L
N ( g !
o ok ¥ £
/ / o
| ) | SR
LA i = A
! o . 4
\ / /
\ i N, ]
] 5 AT /
From: H. Lépez-Moreno, et al., On the identification of Homogeneous Urban Zones for the residential buildings’ energy III I.' /
evaluation, Building and Environment, Volume 207, Part B, 2022, 108451, https://doi.org/10.1016/j.buildenv.2021.108451. 0Ll 8;:“ ~rN / PRI SK\;W,J/\M Q/
S m o =
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THE FUTURE ENVELOPE
Touwards 74 Cartan BAd g

H U Z ( H omo ge neous URBAN CLUSTERS CHARACTERISATION

Extraction of representative urban block indicators

U r ba n ZO n e S) IDENTIFICATION OF URBAN CLUSTERS URBAN BLOCK INDICATORS PER PIXEL'S MESH
M ET H O D O L O GY Pre-existing urban clusters Resulted urban clusters Analysis of resulted clusters Urban block indicators calculation

through a mesh (200 x200 m?) using the mesh’s pixel values:

-
| Single values

AT AT
' of indicators L) A / /
: : L |
= E Average pixel value
Combination of Similar characteristics between - Urban indicator 1 (Ul-1) i (wieghted by surface)
urban classifications P pre-existing urban clusters - Urban indicator 2 (Ul-2) 2
- Urban Indicator n (UI-N) Ul-1:x Ul-2:y;  UIN: z4

Phase 2 characterize urban | I incfﬁiﬂiﬁﬁff CHRISTT SN RS IS
clusters based on existing
classifications

cLusTerA: I cLusTERB: ZF  cLUSTERC: 4V CLUSTERZ A

Z Uy Xp e XN = Mypq 23 SDyp g | =My SDyL1e - Myi1.6: SDyc - Myp1 22 SDypr z

ZUL2: Y, Y5 e YN - Myioai SDyaa =My SDyi2 - Myioc: SDuiace -My22: SDyi2z

ZUIN:2z, 2, .2y - Mynai SDyina . - MU, g SDying

- Myinet SDyne - Myinzi SDyinz

From: H. Lépez-Moreno, et al., On the identification of Homogeneous Urban Zones for the residential buildings’ energy
evaluation, Building and Environment, Volume 207, Part B, 2022, 108451, https://doi.org/10.1016/j.buildenv.2021.108451.
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HUZ (Homogeneous
Urban Zones)
METHODOLOGY

Phase 3 statistical validation of
urban clusters such as HUZ

From: H. Ldpez-Moreno, et al., On the identification of Homogeneous Urban Zones for the residential buildings’ energy

evaluation, Building and Environment, Volume 207, Part B, 2022, 108451, https://doi.org/10.1016/j.buildenv.2021.108451.
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HOMOGENEOUS URBAN ZONES (HUZs)
Statistical requirements for identifying an urban cluster as a HUZ
15t CONDITION: CLUSTER FILTER, [ REJECTED CLUSTER
7777777777777 ;| Remove outliers (+4 inter-quartile range): Non cluster filtrer or non normal fit
b - Erased pixels less than 15% A
’ - Minimum of 10 pixels B
: 1st condition X
! T
e . S L . > 2" condition X
r/lc; ‘ \{ES 5 3 condition X
N0 : Cres, 3
\‘ L i > Uln value
f 3 2! CONDITION: SPLIT CLUSTER
\ | GOODNESS-OF-FIT TEST
! Non normal fit, split 2 2 new urban clusters
: : Normal fit at 95% of confidence for urban
! : indicators (a = 0.05 and p-value > 0.05)
: s D i mre 1st condition 0K
! r 3 |
1 % N . 2" condition X
i NO ' YES 3
| \ w 4 5 3 condition X
‘ ; 3
; ; ' 3 CONDITION: b . invaiue
: : : NON-OVERLAP CHECK
! ! : Overlapped urban cluster’s pixels < 5% MERGED CLUSTER
l : .| ofthe pixels of coincident urban clusters Normal fit. Overlapped urban clusters merged
1 { ‘ : into new urban cluster
| | : %7 A
! ; 1 INDEPENDENT POPULATION 157 candliont S
' i ; o . 2" condition OK
} ; ; Range of urban indicators” clusters: = - .
| | Maximum and Minimum (M + 2*SD) 1~ 3% condition X
1 13 3
1 : [ 3 e sy S ” § <
: ‘ ; : o i > Uln value
& f & S P HOMOGENEOUS URBAN ZONES
REJECTED ~~ SPLIT | MERGED HOMOGENEOUS Normal fit. Independent population, HUIZ
CLUSTER | = CLUSTER | | CLUSTER URBAN ZONES: HUZ AR
S ‘ ! 1 : - 'é/lga';r Mo - 1st condition OK
: PR . ] b oo - Std. desviation: 3 N
| Ao WA /\ - Range max.: M + 2*SD & 2" condition OK
: &E§> NO > L \YE/S) LA - Range min.: M - 2*SD § 39 condition OK
1 v o
R (N S ] o
Lo Uln value




urban environment

The relevance of the envelope materials in the |&=X

curopean facade network

HUZ (Homogeneous Urban Zones) METHODOLOGY in Madrld

B_HC. Historical

Centre Blocks
Bl

B_CA. Collective

B_DL. Double Long B_DH. Double G B_SL. Single Long

Low-rise Blocks ngh rlse Blocks Low-rise Blocks
" i B g &
4 _Td;

\r'

B_SC. Semi-open
CoIIectlve Blocks

H_DS. Detached/
Semi-detached
Houses

: Attached BIocks :

B_SH. Single Long

: ngh r|se BIocks

Construction Year: ConsYear [year]

450%
400%
350%
300%
250%
200%
145% -
100%
50%
0%
30

Urban Canvon Aspect Ratio: UrbCanvon [dimensionless]

§8838%%

™

Building Height: BuildHeight [m]

-il
I
&
o

53388 533

MB_HC. Historical Centre Blocks WIB_HE_Historical Extension Blocks LOW range
MB_CA. Collective Attached Blocks B_SC. Semi-Open Collective Blocks

MEDIUM range
[7IB_DL. Double Long Low-rise Blocks MIB_DH. Double Long High-rise Blocks

MB_SL. Single Long Low-rise Blocks

MB_SH. Single Tower High-rise Blocks HIGHT range
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Neighborhood Picazo
Date of data collection 18/01/2022
Campaign 1 - Identification

Thermo-optical

VERTICAL FINISHING MATERIALS

A. GENERAL DATA

characterization of

Reference TVS-5

Image

urban materials

Location Garcia Llamas 16

Wall height 3tob
N i 2 Wall orientation South-east
On-site materials i g EE = . B& E Frequency of use >50%
g ] . & im = B.1. MORFO-MATERIAL CHARACTERISTICS
06 s g
3 g - 4 Surface material Brick
 In-situ characterization 5418 [ 2 IR INE Color Orange
-th t bI . t moz_ g |_| Tone Mean
WI p O r a e e q u I p m e n EI o a ~ Agemg level Mean
&2 Vi V2 V3 V4 V5 V6 V7 V8 VO V10Vi1VA2V13 V14 V1S V16 % e Texture Mean
Sample A
201 viz Unit size (cm) 4x9
A
1A 'S B.2.OPTO-THERMAL PARAMETERS
A
nf a1 v Solar absorptance 0.495
E‘Vm i A \#3 —
W;f:g ?ve vz Visible absorptance 0.657
i ~ .. |Colorcoordinates (L*/a*/b*) 60.6/20.0/26.8
b 0B RE Infrared emissivity Pending

From: Pérez, G et al. Infrastructures 2022, 7, 116. https://doi.org/10.3390/infrastructures7090116
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B MAPE 2

Thermo-optical MA{‘::SA ﬁ - eros (fmmaven (] Aoecnss

characterization of ratgpiedra 0 g

urban materials NOVA o rosa.  OUA pme fou] breinc
Savla Mediterancana home DRO SUSTENBLES L

STONE

Chovd  Fenollar. ALUCOBOND PERSAX ‘Risaval

...............

DANEL. sownons SL A §A P RODA %LLHZH

Waterials available for } 32 COMPANIES
569 SAMPLES

substitution
e Laboratory characterization

e Commercial and innovative
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Conclusions

The present project aims to advance to fill gap, presenting a to optimize urban materials and
validating their viability via experimental research, monitoring and simulation.

This kind of strategy will be useful for planners and designers and will be support for assisting the
public policymakers and regulators in decision making processes and in public purchase and sale.
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El proyecto Materiales urbanos optimizados para ciudades mas
habitables y sostenibles: caracterizacion en el caso de Madrid.
MateMad tiene dos objetivos generales:
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