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Objectivos

* Medir os niveis de Urban Sprawl na AML

— Segregacdo de usos do solo (habitacdo, comércio e
industria)

— Monofuncionalidade num territorio fragmentado e
disperso

— Auséncia de planeamento urbano eficaz

— Localizacao periférica

— Dependéncia do automovel e da rodovia
* |dentificar as causas do Spraw|
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e 1/3 da Populacdo de Portugal
Continental

* 36% do PIB

Variaveis analisadas
 Demografia e Socioeconomia

e Politicas e infraestruturas de
Transportes

* Padroes de Commuting

* AUGIs

* |nstrumentos de
Planeamento

Legend

Freeway Network in 1991
Freeway Opened after 1991

——— Freeway Opened after 2001

Urban Space in 1991
Urban Expansion in 2001

Urban Expansion in 2011
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c=pls: - Medigao do espago urbano

e Subseccoes urbanas — densidade populacional (2000
hab/km? or 350 fogos/km?)

U

* |ncorporacao de usos urbanos nao residenciais — CLC
(classificacao 1.%)

* Rede hexagonal — melhores propriedades estatisticas

* |ncorporacao de vazios e areas intersticiais a menos de 400
m das areas urbanas existentes.
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e C(Classificacao das diferentes células em diferentes classes - LCA
(Latent Cluster Analysis) — classificar e determinar o numero

de classes
n G
, 4 1
[ [ 2 oonGilme 20 o sy =@mben -2 G- w0 E - )]
i=1 k=1
* Low-density population Density Population (DPKm?)
* Mono-functional uses Level of Multi-Use (CNERB)

* Fragmentedand scattered across the territory

+ Lackeffective spatial planning
Distance to the closest municipality center (RDistMun1)

* Often located in the fringe of urban centers _ , _
Distance to the Lisbon Metropolitan Area CBD

* Development mainly projected around the car (RDistAMLCBD)

androads
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C=RIS : g classification)

Description CNERB DPKm? RDistMun1

Monao-use low-density
1 residential areas far from the =1 == 7000 = 4500
nearest municipal center

Monao-use low-density
2 residential areas closer to the =1 == 7000 == 4500
nearest municipal center

Multi-use low-density residential

3 areas far from the nearest == 2 == 7000 = 4500 Cell
municipal center Description CNERB DPKm? RDistMun1
Multi-use low-density residential Type
4 areas closer to the nearest =2 == 7000 == 4500

municipal center

Medium-density residential > 7000 Mono-use low-density
5 areas nia and <= n/a
16000 . .
1 residential areas far from the =1 <= 7000 > 4500
6 High-density residential areas nia = 16000 nia nearest municipal center

Mono-use industrial and
61 commercial areas far from the =1 n/a = 4500

nearest municipal center Mono-use industrial and

Mono-use industrial and

62 commercial areas closer to the =1 n'a == 4500 61 commercial areas far from =1 n/a > 4500

nearest municipal center

Multi-use industrial and the nearest municipal center
63 commercial areas closer to the =2 n/a == 4500

nearest municipal center

Road and rail, port areas,
70 airports, mine, dump and nia n/a n/a

construction sites
Artificial and non-agricultural
80 vegetated areas na a n/a
90 Non-urban nia nia nfa
Seminario TITUSS — Transportes, Territdrio, Economia
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C RIS : &llll[?[ﬂ\f‘jmc'd] 70%

60%

50%

g . ¢ . 40%
g * 30%
& 20%
[
10%
1950 1960 1970 1981 1991 2001 2011 v
Years
—e—Lisbon ®— Inner-Periphery —e— Outer-Periphery
1991 2001 2011
1 Low- 61Ind & 1 Low- 61Ind & 1 Low- 61Ind &
Dens. | Com | Dens. | Com | Dens. | Com |
Mono-U| Mono-U| | Mono-U| Mono-U| | Mono-U| Mono-U |
Far Far Far Far Far Far
Km? 10.8 4.1 14.5 6.9 16.2 7.4
Population 306675 340574 430917
Growth area (%) 34% 68% 12% 7%
Growth Population (%) 11% 27%
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Legend Legend

1 = Freeway Network Freeway Network

National Roads
Railway Network

National Roads
Railway Network

Legend
Other Urban Space in 2011

Freeway Network .
Other Urban Space in 2001

National Roads

Railway Network B Residential (1) ‘ &@* B Resicential (1)
urban sprawl z ‘
ndustal 1991 P - ! b Industrial urban spraw) -~ ¢
(FEERD o4 : (2001)
and £ and .:"t Z

Other Urban Space in 1991
Commercial (61) Commercial (61)

.

Residential (1 ‘ ¢ ;
Il Residential (1) urban [ Il Residential (1) Il Residential (1)
Industrial . . urban sprawl : urban sprawl
and sprawl Industrial (1991-2001) Industrial 2001_2&1
Commercial (61) and and ( )
Commercial (61) Commercial (61)

Seminario TITUSS — Transportes, Territorio, Economia
21 de Setembro, 2022, Centro de Informag¢ao Urbana de Lisboa °



TECNICO
LISBOA

— ... Infraestruturas rodoviarias e Sprawl/
C=RIS: v

and Innovation for
Sustainability

1991
'
. '
B e
) sy o
TR
.‘ - TR AN
R A
{; e
¥ & L 3720
A L

i - - [
Legend Freeway  National Cell State 1 Cell State 61
Access Road {Residential Sprawl)  {IC Sprawl)
10 km
A
I P
£ fem PR NE f
k. s
] WA S
\ ‘9\/*\_: Bl $eN .
ey f t,—\,,. .'F “
¢ sy Flee e v g
.l (i \'\‘}t\(‘l_‘ﬁ /
Tl 0 R e 4 ¢
LA, ol 55 50
;I‘ ) ‘T“v" 2R R \
XA x4 PR S

PSR\
AT X
S

Seminario TITUSS — Transportes, Territorio, Economia
21 de Setembro, 2022, Centro de Informagao Urbana de Lisboa



TECNICO
LISBOA

CoRIS: Métodos (II)

1 O]IWUU‘J
Sustainability

* A probabilidade de cada célula pertencer a uma determinada
classes foi modelada com o recurso a um modelo logit

incorporando efeitos especiais.
Uin = Vin + &in

Vin
P,(i) = Probability (U,;n > n) =
]Tl
J € Cn
Number of Final
Final Log Likelihood Rho- Adjusted Rho-
Model Estimated Gradient AIC BIC
Likelihood Ratio Test Square Square
Parameters Norm
Panel 127 -68007.168 270491.543 0.665 0.665 1.341 136269 137311
Panel SE 146 -62293.098 281919.682 0.694 0.693 1278 124879 126077
Panel SE & TE 150 -59125.489 288254.901 0.709 0.708 1.077 118552 119783
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Resultados

Alternative / Cell State

ype icator 1 2 3 4 5 6 61 62 63 70 80
Accessibility EPRo1 0.462 0429 0.506 0577 -0.237 0.534 0.312 0345 0.37
Free25 0.0973* 0.699 0.66 0.534 1.78 1.01 0.356 0468
Free5 0.122 1.16 1.89 1.71 1.17 0.507 1.33
Free10 0.363 -1.63 -4.03 -4 41 -1.14 -3.25
Na05 0.185 0.587 0.257 0.7
Na1 0.497 213
Transportation Na25 0.155 0.539
Na5 -1.08 -3.94 -2.96 -4.52 -3.44
Ra05 0.598 1.2 0.575 0.525 1.21 1.46
Ra1 0.563 0.718 0.622 1.03
Ra25 0.158 0.465 1.16 1.11 1.25 1.7
Ra5 0.154 0.254 1.2
PUrban 2.07 1.24 1.13 0.807 1.57 2.8
PotUrban 1.5 0.619  0.635 1.59
PFacil 0.198 1.15 0.43
Land-Use PotFacil 0.929 2.73
Pindus 2.66 2.62 2.27
Potindus 1.59 2.37 1.97
REM -0.728 -1.09 -1.36 -2.33 -3.29 2.2 -1.06 -2 -4.4
RAM -0.924 -1.5 -1.14 -3.84
MN350Cell1 1.4 -0.684 -0.899
MN350Cell2 -5.04 -4.32
Spatial Effects MN350Cell5 -0.613 1.14 2.15 1.92 4.67 2.58
MN350Cell61 0.964* 6.95
MN350Cell63 1.09 -2.32* 1.26 549
MN350Cell6 413 -0.989 0.419
Time Effects Year -0.236 -0.179  -0.754 -3.26
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* A proximidade de infraestruturas de transporte aumenta a
probabilidade de urbanizacao, incluindo Spraw/. Mas os
efeitos sao diferentes por tipo de infraestrutura

— Auto-estradas — a probabilidade aumenta com a distancia as Aes

— Estradas Nacionais — a probabilidade diminui com a distancia as Ens

— Caminho de Ferro — a probabilidade aumenta com a distancia ao CF
(nula para distancias curtas)

 Uma maior acessibilidade aumenta a probabilidade de
urbanizacao mais densa.

* Evidéncias de que as infraestruturas de transporte contribuem
globalmente para o sprawl, mas induzem densidade na sua
proximidade.

Seminario TITUSS — Transportes, Territorio, Economia
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* Instrumentos de planeamento sao também relevantes:

— Células classificadas como urbanas ou como urbanizaveis aumentam a

probabilidade de Sprawl. Particularmente relevante no caso das areas
urbanizaveis.

— As reservas Ecoldgica e Agricola sao eficazes em reduzir o Sprawl-

— Células classificadas como industriais ou areas de expansao industrial
aumentam a probabilidade de ocupacao por areas industriais mais
intensamente do que Sprawl/ industrial.

* Relativa proximidade a costa aumenta a probabilidade de
Sprawl e a proximidade a actividades de agricultura intensiva
reduz a probabilidade de Sprawl/
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Conclusoes (lll)

* Ha evidéncia de efeitos espaciais. A proximidade de
zonas urbanas mais densas reduz a probabilidade de
Sprawl.

e Efeitos temporais — efeito de reducao da densidade
nas células mais densas (classe 6).

* Limitacoes:
— Abordagens mais sofisticadas para a modelacao de efeitos
espaciais.

— Passar de um modelo estatico (probabilidade de pertencer
a um determinado estado) para um modelo dinamico
(probabilidade de transitar entre estados).
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21 de Setembro, 2022, Centro de Informag¢ao Urbana de Lisboa



TECNICO
LISBOA

— I Civil Engineering Research
— * and Innovation for
— 1 Sustainability

U

Muito obrigado

Questoes, Comentarios?
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Anexos

% of Cells _ % of Cells
Indicators Tag Level Value 1991 2001 2011  Indicators Tag  Level Value 1991 2001 2011
0.5km FAcc05 | CFACC05 39 Existent Urban Space ExUrban 12.9
) ' 6.5 79 Potential Urban Space PotUrban 7.0
Fre?WfﬂF){’ ':?0933 Tkm FAcc1/CFAcc 78 122 150 Existent Facilies ExFacilities 182
at a Radius 2.5km FAcc25/ CFAcc25 196 293 36.2 Potential Facilities PotFacilities 20
Distance of 5km FAcc5 / CFAcc5 346 526 626 Existent Industry Exindustry 21
10km FAcc10/ CFAcc10 586 837 927 Potential Industry Potindustry 14
0.5km NAcc05 / CNacc05 339 339 339 Ecologic Municipal Reserve REM 26.5
. 1K NAce1 / CNacef ' ' ' Agricultural Municipal Reserve RAM 374
Natl.onal Road ata m ce ace 524 524 524 Ecologic Regional Reserve REN 2.1
Radius Distance of zé,ikm N;\;czg ; g:accgs 823 823 823 Agricultural Regional Reserve RAN 23
m cc acc 9.2 96.2 96.2 Non-Aedificandi MNonAed 0.3
0.5km RSAcc05/ Non-Aedificandi by Transportation Infrastructures INonAed 146 163 178
: CRSAcc05 8§ 29 32 33 Buffers o
Railway Station at 1Kkm RSAcc1 /| CRSAcet ‘é 70 77 8.0 Expected Low Density in Potential Urbanization ELDPU 0.8
a Radius Distance RSACC25 | S ' ' ' Expected Medium Density in Potential Urbanization EMDPU 48
of 2.5km oR SKC 2 g < 03 225 240 Expected High Density in Potential Urbanization EHDPU 06
ce g > : : : Inside of an llegal Urban Areas AUGI C 107
5km RSAcc5 / CRSAcc5 @ e 393 423 446 1km PS1 S = 213
0.5k MTAcc05/ o Previous Settlements at a Radius 5Kkm PS5 g i%’ 65.0
OKM Distance of T )
) CMTAcc05 0.6 1.0 1.8 10km PS10 86.9
R“g%tlﬁ’ssﬂggca; @ fkm | MTAcct/ CMTAcct 10 16 30 0skm | Hop0s 08 09 09
2.5km MTA25/ CMTAcc25 22 3.0 56 Hospitals at a Radius Distance of fkm Hop 2024 23
5km | MTAcc5/ CMTAcc5 45 54 99 Zéi"m ”:”2;5 16666 177-03 270%
m op . . .
0.5km FSAcc05/ 0.5km HS05 44 46 48
CFSAcc05 0202 02 , . Tkm HS1 102 106 109
FIuvjaI St.ation ata 1km FSAcc1/ CFSAcct 0.6 0.6 06 High-Schools at a Radius Distance of 2 5km HS2 5 259 %1 265
Radius Distance of 2 5km FSAcc25/ 5km HS5 457 472 476
CFSAcc25 26 26 26 0.5km Univ05 09 10 10
5km FSAcc5 / CFSAcc5 74 74 74 A — 1km Univ1 17 20 22
Universities at a Radius Distance of .
Crossed by Freeway CrossF = 22 45 58 2.5km Univ2_5 43 52 60
. = 5km Univ5 7.7 9.1 10.7
Crossed by Railway CrossR o 2.0 22 24 0.5km Shop05 02 04 10
. . ) 1km Shop1 0.5 1.1 2.8
e s . e, . . Shopping Malls at a Radius Distance of
Seminario TITUSS — Transportes, Territorio, Economia 25km | Shop2_5 23 48 M3
5km Shop5 6.9 121 1724.9
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Indicators Tag Level Value 1991 2001 2011
Average (Std. Dev.) |
Employed Population by Sector 1 | EUPS1 0.7 (4.9) 0.5(2.4) 0.3(1.5) % of Cells
Employed Population by Sector 2 | EUPS2 109(43)  113(405)  7.4(24) Indicators Tag  Level Value 1991 2001 2011
Altimetr Alt 83(71.2
Employed Population by Sector 3 | EUPS3 216 35.2 371 y (71.2)
- (121,8) (133.4) (125.6) Slope Slope 1.7 (1.06)
Population with High School UPHS T e 9.5 (44.9) 154 (61.8) 16.9(58.4) Wat 1km WB1 16.3 16.6 16.6
ater
Populaton with University Degree | UPUD 47(294) 10.2(49.5) 17.1(70.4) Bodies 2.5km | WB2.5 332 341 345
Dwelling Ownership DO 11.2(62.6) 24.1(91.6) 27.6(93.9) 150kkm V‘\’IVBB150 g?? ggg gg;
m . . .
Dwelling on Rent DR 16 (71) 10.2 (50.7) j1.f3c(5"0) 0.5km Nop05 704 693 688
% of Cells
Indicators Tag Level Value 1991 2001 2011 No 1km Nop1 814 812 806
Majority of the Neighborhood in 350m is Cell type 1 MNei350Cell1 40 67 85 Productive 2.5km Nop2_5 93.8 934 92.8
Majority of the Neighborhood in 350m is Cell type 2 MNei350Cell2 64 68 83 Areas
Majority of the Neighborhood in 350m is Cell type 3 MNei350Cell3 01 041 0.0 Skm N0p5 99.5 98.6 98.3
Majority of the Neighborhood in 350m is Cell type 4 | MNei350Cell4 01 04 02 10km Nop10 100.0 100.0 100.0
Majority of the Neighborhood in 350m is Cell type 5 MNei350Cell5 15 17 24 0.5km |°p05 S = 69.6 69.6 69.9
Majority of the Neighborhood in 350m is Cell type 6 MNei350Cell6 11 141 0.8 . = o
Majority of the Neighborhood in 350m is Cell type 61 | MNei350Cell61 07 15 14 Intensive 1km lop1 g £ 800 800 814
Majority of the Neighborhood in 350m is Cell type 62 | MNei350Cell62 07 10 10 Agriculture 2.5km lop2_5 T 918 918 944
Majority of the Neighborhood in 350m is Cell type 63 MNei350Cell63 0.1 0.1 14 Areas
Majority of the Neighborhood in 705m is Cell type 1 MNei705Cell1 31 63 78 Skm |0p5 98.3 98.3 9.0
Majority of the Neighborhood in 705m s Cell type 2 | MNei705Cell2 56 71 86 10km lop10 100.0 100.0 100.0
Majority of the Neighborhood in 705m is Cell type 3 MNei705Cell3 00 00 00 0.5km Eop05 503 480 51.0
Majority of the Neighborhood in 705m is Cell type 4 MNei705Cell4 §) ~ 00 02 01 .
Majority of the Neighborhood in 705mis Cell type 5 | MNei70sCells & & 1.1 17 26 Ext.enswe Tkm Eop1 674 650 689
Majority of the Neighborhood in 705m s Cell type 6 | MNei705Cells £ = 10 10 05 Agriculture  2.5km | Eop2_5 915 903 932
Majority of the Neighborhood in 705m is Cell type 61 MNei705Cell61 04 12 11 Areas 5km E°p5 99.7 99.2 995
Majority of the Neighborhood in 705m is Cell type 62 MNei705Cell62 04 07 08
Majority of the Neighborhood in 705m is Cell type 63 MNei705Cell63 00 041 11 10km E°p1 0 100.0  100.0 100.0
Majority of the Neighborhood in 1050m is Cell type 1 | MNei1050Cell1 27 61 17 0.5km Mop05 2.8 48 47
Majority of the Neighborhood in 1050m is Cell type 2 MNei1050Cell2 56 741 8.6 .
Majority of the Neighborhood in 1050m is Cell type 3 | MNei1050Cell3 00 00 00 Mines and Tkm Mop1 5.3 8.9 8.8
Majority of the Neighborhood in 1050m is Cell type 4 | MNei1050Cell4 00 02 0.1 Dumps 2.5km | Mop2_5 152 241 233
Majority of the Neighborhood in 1050m is Cell type 5 | MNei1050Cell5 18 (1); gi Areas 5km Mop5 324 51.5 49.7
Majority of the Neighborhood in 1050m is Cell type 6 MNei1050Cell6 R . .
Majority of the Neighborhood in 1050m is Cell type 61 | MNei1050Cell61 03 08 07 10km M°p1 0 58.5 86.6 84.7
Majority of the Neighborhood in 1050m is Cell type 62 | MNei1050Cell62 03 06 07
Majority of the Neighborhood in 1050m is Cell type 63 | MNei1050Cell63 00 041 0.7
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