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Abstract

Granada Metropolitan Area (GMA) is located in tlouth-east of the Iberian
Peninsula (Spain) and it is situated in the thedel of Spanish metropolitan
areas in order to size with 500.000 habitants. |Uthe 1970s, population,
services, and activities were mostly concentratethe city of Granada, while
the basic economic activity on the towns around n@da was mainly
agriculture. However, since the late 1970s ancetréy 1980s, the area of study
began a significant urban transformation, whichlbated until the present. This
transformation was originated by an intense growfiecifically through four
urban growth patterns, such as aggregated, lingaiction and sparse
settlements, which have been detected in this relsea

In this context, a methodological process has béesigned to assess the
incidence of planning over the metropolization @sx and patterns. So, the
methodology defines six planning’s capabilitiessuch as: regulation,

coordination, orientation, innovation, adaptatiom governance. In relation to
that, one spatial plan and seven town plans irGiké\ are assessed through the
capabilities previously mentioned.
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1. Introduction

Nowadays, the different scales of the spatial plr(town, metropolitan,

regional or european scales) have a great problemsicidence on the

metropolitan dynamics. Hence, it could be said thatspatial planning have a
less control to spatial development. This fact isamsequence of different
factors, which affect on metropolitan dynamics @witha 2003), such as:

The globalisation process which incidences on |l¢texadlscape dynamics
(Veltz, 1999)

The influence of geographical information technodsg(GIT) on land
uses and facilities location (Jonas, 2001).

Overcoming short-term planning process and devetp@ long-term
planning, which could orient the metropolitan depshent towards
environmental sustainability (Bagliani, 2003).

Lack of metropolitan governance tools for managing urban growth,
landscape units, common services or housing psligent, 2004).

A low coordination level between different townsdaplans (Graham,
2001, Prato, 2007, Thompson, 2008).

Therefore, this paper proposes to evaluate thelence of planning on spatial
dynamics and urban growth patterns in Granada Melitan Area. With this
aim, it has been defined six planning’s capabditisuch as: regulation,
orientation, coordination, innovation, adaptatiow governance.

2. Spatial dynamics and urban growth patterns in Granala Metropolitan
Area

The test-area is located on the depression of #mel River, in the south-east of
the Iberian Peninsula, Spain (Figure 1). Until i$¥0s, population, services,
and activities were mostly concentrated in the oityGranada, while the basic
economic activity on the towns around Granada wasnlyn agriculture.

However, since the late 1970s and the early 198@sarea of study began a



significant urban transformation
which has lasted until the present.
This transformation was originated By d
by an intense growth in real estate, st

a lower land price in the suburbia

towns of Granada than in the
central city, a higher utilization of
private car and a bad public
transport policy.

Therefore, this paper firstly shows

two metropolitan variables, such as
population density (population per
develop Ha) and housing evolution (usual, secongs@a@nd/or vacancy house
concentration per town) to study different spatiginamics: demographic,

housing and urban growth evolution since 1977 (#A03 (being used as test
dates 1981, 1991, 2001 and 2003 in the case oflgapuand housing, while

the dates 1977, 1984, 1990, 1999 and 2003 have ussehfor urban growth).

On the other hand, the urban growth data will s® alsed for studying the
different morphological urban growth patterns, whallow us together spatial
dynamics to understand better the metropolizationcegss in Granada
Metropolitan Area. To address the research quesposed, it has been
necessary to compile data from different sourc&sraarge them into a single
database. The main data sources have been the SCehdBopulation and

Housing, and processing aerial images in the casegan growth..

2.1. Population density

Population density is a key parameter to explai@ thetropolitan process
(Kasanko; Barredo; Lavalle; Mc Comirck, 2005), motly can it explain the
location of population in study area, but is a g@oo-efficiency indicator in
order to zones occupied. During the last 30 ydhesregion increased in 38.236
habitants its population and in 1997.72 Ha its argeowth. As shown in Table
1, it is necessary to explain that the Granadasciigpulation decreased 12.023
habitants since 1991 until 2003 (approximately 28/gpopulation). However,
having been the most important population losheregion, the urban growth
in Granada city during these years was increase®llihl?2 Ha. On the other



hand, the towns around Granada city (suburbia tpWwage showed an increase
of 33.008 habitants and 773.88 Ha since 1991.

Urban growth (Ha) Population (Habitants)
Dates 1977 1984 1990 1999 2003 1981 1991 2001 2003
Granada 1086,27 | 149467 | 1602,13 | 1866,28 | 191425 | 246642 | 255212 | 240661 | 237663

Suburbia Towns | 102327 | 141991 | 171267 | 2030,85 | 219299 | 85785 | 99992 | 126566 | 133000
Metropolitan Area | 210953 | 291458 | 3314,79 | 3897,13 | 410725 | 332427 | 355204 | 367227 | 370663

Table 1L Urban growth and Population Evolution. Sourcenstes of population
(Statistic Spanish Institute, INE) and processiagehimages

Therefore, Granada city has had an important remlucf population density
during the study years, since 227.04 Hab/Ha irl889s until 125.25 Hab/Ha at
the beginning of the 21st century. Meanwhile, tbpylation density in the rest
of metropolitan towns has decreased too since 33alifHa until 37.63 Hab/Ha
(shown in Graphic 1).
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Graphic 1. Population density Evolution in test-area. SouRmpulation
Census (Statistic Spanish Institute, INE) and msicg aerial images

2.2. Housing evolution

Housing evolution is other key parameter to undeidthe metropolitan process
in the study region. Together with population dbnst can help us to explain
different environmental metropolitan problems, sag linked with eco-



efficiency in the urban growth. In this way, theffeient kind of housing
concentration (usual, second-house or vacancy hasigbe main goal in this
part of research. For example, higher concentratibwmacancy housing in a
town, it could be understood as lower eco-efficierievel in the space
consumption.

Before studying the kind housing concentrationdach town, and as it is shown
in Graphic 2, in the 1980s there is an importantaase of second-house in the
study region (12.600 housing), which has later el@®ed in the 1990s (-1.281
second-houses). On the other hand, in the ca$® ofaicancy houses, there is an
important decrease of this kind of housing in tB80s (-3.336 vacancy-houses),
while in the 1990s the vacancy houses grew in I6Hagising.

In this way, the indicator proposed to measurekihd housing concentration
for each town is the following:

NoHouses,
NoHouses,,, oun

NoHouses,
NoHouses,

total  region

so, the HC values higher than 1 will show a spe&tbn of the town in
relationship with the kind housing in evaluationg Hn the case of the vacancy-
houses, if a town has HC values higher than 1,tdws will have lower eco-
efficiency levels. The HC results are shown in €ablfor the dates: 1981, 1991
and 2001.

Dates 1981 1991 2001
Housing Usual. | Second | Vac. | Usual. | Second | Vac. | Usual. | Suppl. | Vac.
Granada city 0,99 1,07 1,02 | 0,99 0.78 0,99 | 097 1,18 | 0,93
Suburbia towns | 1,04 0,76 0,93 | 1,04 0,75 1,04 | 1,07 0,60 | 1,17

Table 2 Housing concentration in Granada Metropolitanai®ource: Census
of population and housing. Statistic Spanishitinst (Spanish Institute, INE)

As shown in Table 2, on the one hand, it can bemesl as Granada city among
1991 and 2001, increased its HC indicator for sdduvuses, since 0.78 until
1.18, which is coincident with population loss het1990s (to see explication
about population density). On the other hand, thmusbia towns consolidation
as towns which concentrate vacancy houses is egolain Table 2. This



suburbia towns situation is important because shgvihe overestimate of
housing in order to population increased since 1331088 habitants).

2.3Urban growth patterns

Identifying urban growth patterns is important, &ese the urban growth’s
morphologies can have different impact about metitgm environment. E.g.
aggregated pattern could suppose lower car moliiiday lineal pattern around
highway.

According to what has been previously stated, asidguvisual interpretation
four urban growth patterns have been identifiethm studied area (Figure 2).
Table 3 summarizes the characteristics for eatheoidentified patterns:

Aggregated Growth: related to the forms througlaeeipt growths to the
consolidated town (Monclus, 1998). This growthygi¢al of the compact

city model, favouring flows of social and culturchange, and at the
same time, improving the environmental efficiendytlte urban growth

(Rueda, 2001). Usually, it is mainly integrated dgmpact residential

areas mixed with free zones and facilities. Thenrand evolution in the
north area of the city of Granada between 1977 E9®B shows this

growth pattern.

Linear Growth: this pattern identifies forms of arb growth, which

preferentially tend to occupy the surrounding a@ahe communication
routes. The predominant typologies in these grqwatiterns are industrial
lands or mixed activity lands (Font, 2004), duehe logistic advantages
present when occupying those routes. This lineawtjr pattern can be
observed in the studied area along some of the impstrtant roads.

Sparse Settlements: this pattern explains the agpea of urban forms
with predominantly residential functions for spreadidential typologies,
in which the single-family house and a low urbamsiy are the main
characteristics. These patterns show growths watiaag dependency on
car use, since in many cases the new growths areofa consolidated
urban centers making the creation of a more efftcgublic transport
system difficult. Some residential areas, locatedimof the studied area,
are a clear example of this growth pattern.



Junction growth: This pattern explains the urbamwgin which exists next
to the main communication junctions such as cressp linear
infrastructure junctions, etc. In the studied ardds growth pattern is
characterized by both residential and industriglotggies. However,
commercial typologies benefit the most. Some exampif this pattern
are shown in the southern part of Granada Metrtgpohrea.

Table 3 Characteristcs of each of the identified patterns
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Figure 2. Distribution of urban growth patterns in Granddietropolitan Area

3. Assessing the incidence of planning in the urban gwth

Once briefly studied the metropolization proceds,will be assessed the
planning’s capability of falling on the spatial d&ymics and urban growth
patterns, which are inducing an important transéirom in the study region.
Having account the difficulty for evaluating alletlhown plans, it have chosen 7



representatives town plans (Albolote, Armilla, Agar Granada, Lachar,
Maracena y Peligros) and the Metropolitan Plan,ctvhis named POTAUG
(Plan de Ordenacion del Territorio de la Aglomeratidrbana de Granada In
this way, the main parameters for selecting toveamphave been:

a) The towns’ metropolitan importancey means of its demographic,
housing and urban growth evolution.

b) Spatial representativenesBying to cover the different metropolitan
sections

C) Urban growth patterns representativeneswhich have been
previously defined for each town.

As from plans selected (metropolitan plan and 7ntguans), it have been
defined six kind of capabilities, which permit us assess the incidence of
planning in the spatial dynamics and urban growdlteons. The capabilities
defined are the following:

Regulation which explains the execute level of the town plaglated to
binding acts included in the metropolitan plan.

Orientation, having been understood as a set of metropolitapgsals
which orients new urban growth.

Coordination, showing the execute level of the town plans iatesl to
not binding acts included in the metropolitan plamhich involve
coordination process between the metropolitan towns

Innovation, being understood as the plan's capability foppsing new
planning process, tools, strategies, etc. which c¢mprove the
metropolitan planning.,

Adaptation which explains the plan’s adaptation to metrdpali
dynamics, spatial and environmental.



Governance being understood as the plan’s capability fompobng new
institutional network and proposing new social jggration ways.

After having defined the different capabilitiespsmexamples will be showed
for each one of them.

3.1. Regulation Capability

The regulation capability is understood #seexecute level of the town plans
related to binding acts included in the metropalifglan”. Therefore, it will be
studied two examples of the bindings acts includettie metropolitan plan. On
the one hand, it will be analyzed the metropolipéam, which defines the main
metropolitan services location, such as, induséiabs, logistic, facilities (sport,
cultural, educational...), etc. On the other hand,gbcondly issue studied in the
regulation capability is the zones protected, & ¢hse of places with important
environmental and agricultural value.

Parameters used for evaluating the regulation clyadre explained in Table
4:

Table 4. Parameters description for evaluating the reguiatapability.



Table 5 shows the evaluation of regulation capgifidir each town plans
selected:

Table 5. Evaluation of regulation capability

As from results exposed in Table 5, the main caichs about regulation
capability are the following:

a) None of the metropolitan facilities proposed in tmetropolitan
plan have been included in the town plans selethedefore, promoting a
stable metropolitan development is very difficultstudy region. On the
other hand, the industrial areas proposed in melitap plan are included
in the town plans.

b) Having account the zones protected system whiclrahamportant
environmental an agricultural value, each town phaoposes different
zonning for places with similar environmental argtieultural values.
Therefore, it seems difficult promoting sustaingtli@nning for this zones
protected.

3.2. Orientation Capability

The orientation capability is defined as Set ofmetropolitan proposals which
orients new urban growth In this context, it has been chosen the highways
proposed in the metropolitan plan, with the aimassess its influence for
guiding new urban growth around them.

The highways have been chosen due the followingprea



They have an evident metropolitan dimension

They induce exchange of commuters, therefore ahigmportant factor in
the Granada metropolitan area consolidation

Finally, previous studies indicate a strong inteoecamong roads and
urban land use demand

Therefore, Table 6 compares the urban growth pexpas the town plans and
metropolitan plan around the main highways.

Table 6. Comparison between highways proposed in townspdeual
metropolitan plan

As from Table 6 results, it could be said that:

a) Although there are morphological differences betwdlee town plans
proposal and metropolitan plan, it seems evideat thhe highways
produce urban demands around it (861,95 Ha in pelitan propose and
682.36 Ha in town plans propose). Therefore, it bansaid that the
metropolitan proposal about the highways guideutib@n growth.

b) However, there is not fully adaptation since medtd@n plan to town
plans, which can influence the location and maglatwf the urban
demand previously mentioned.

3.3. Coordination Capability

The coordination capability has been previouslyraef as‘the execute level of
the town plans related to not binding acts includedhe metropolitan plan,
which involve coordination process between the opetitan towns”



In this paper has been chosen a coordination exanmtluded in the
metropolitan plan proposal, which involves untite@ towns (Albolote, Atarfe
and Maracena). These towns have together to daszgme protected which has
an important agricultural value.

Table 7 shows how the town plans of the towns wewldesign this place.

Table 7. Treatment of the metropolitan plan proposahimtown plans
involved

With hindsight at Table 7, it seems difficult tovedop coordination tools,
because each town through its town plan doesniinasghe acts defined in the
metropolitan plan. In the example observed onlyrddana’'s town plan
included the metropolitan proposal, while Albol@ed Atarfe don’t consider
this coordination tool proposed in the metropolipdam.

3.3. Innovation Capability

The innovation capability has been defined espability for proposing new
planning process, tools, strategies, etc. which gaprove the metropolitan
planning

As from bibliographical review, it has been ideetf two innovation
dimensions::

Methodological dimensigrnthrough the incorporation in the planning of
environmental values (Termorshuizen; Opdam; Briti)7). In this way,
the main innovation process could be: environmemtatess monitoring
(Repetti: Giles, 2006), integration in the planning§ environmental
policies (Bovy, 2006), or finally, environmental sassing tools in
metropolitan regions (Marull, 2007)

Technological dimensigrnthrough the incorporation in the planning of
technological tools, as such as, support planniygfesn (Geertman;



Stillwell, 2004) (Vonk; Geertman; Schot, 2005)), the modeling use
linked environmental efficiency in metropolitan r@gs.

Table 8 explains the parameter used to assessitbgation capability in the
town plans selected:

Table 8 Evaluation parameters for the innovation capigbili

Table 9 shows the evaluation of the innovation bdjya for each town plan
selected:

Table 9. Evaluation of innovation capability



As from results exposed in Table 9, the main c@ichs about innovation
capability are the following:

Firstly, there is a low capability for identifyingetropolitan strengths and
weaknesses due the inexistence of the monitoriatgsy Therefore, it is
very difficult to anticipate at the metropolitanvionment process.

Secondly, the coordination between metropolitannowe very difficult,
because only two town plans which include the ofsthe town plans
proposal.

Therefore, it could be said the innovation capgbiln the Granada
metropolitan town plans is low, which indicatesighter difficulty for a
metropolitan planning.

3.4. Adaptation Capability

The adaptation capability is understood athe” plan’s adaptation to
metropolitan dynamics, spatial and environmenhtBroadly speaking, it can be
identified two dimensions:

Ex-post adaptationwhich shows the plan’s adaptation capability when
the plan is executing through plan modificatiorotirer tools.
Ex-ante adaptationwhich shows the plan’s adaptation capability e t

metropolitan process, before the plan will havecaked.

Table 10 shows the parameters used to assess dpgatah capability and
Table 11 explains the results of the adaptatiomloiipy for each town plan.



Table 10. Evaluation parameters for the adaptation capability

Table 11. Evaluation of the adaptation capability

As from results exposed in Table 11, the main asichs about adaptation
capability are the following:

The town plans’ adaptation level to metropolitand aenvironment
dynamics is low. This fact could explain lack ailkibetween planning
and environmental problems which are consequenzesdtropolitan



dynamics, such as, urban efficiency, car pollution agricultural
landscape loss.

On the other hand, some plans try to develop deapbge, housing and
mobility projection tools, but these tools gengrélhve not accuracy.

3.5. Governance Capability

The governance capability is defined dbke“plan’s capability for promoting
new institutional network and proposing new sopiafticipation way$

Broadly speaking, it could be identified two gowemne dimensions to assess
the governance capability in the metropolitan plagnsuch as:

- New institutional networlinked to a new metropolitan government and
its relationship with metropolitan towns (Neuma®Q@; Healy, 2006;
Hohn, 2006)

- New social participation wayinked to identify the stakeholders involved
in metropolitan development and the creation of ke participation
ways.

Having account the governance dimensions mentiofebdle 12 exposes the
different criteria designed to assess the govemacapability previously

defined. On the other hand, Table 13 shows the mesiunlts of the governance
capability’s evaluation.

Table 12 Evaluation criteria for governance capability



Table 13 Evaluation of the governance capability

As from results exposed in Table 13, it could hd #aat not only have not the
town plans’ participation and discussion proce$®idint to the collected in the
andalusian planning system, but they don't indwe metropolitan institutional
network. This fact causes a great difficult to ngeraent and planning the
metropolitan processes.

4. Conclusion

1) This paper shows a methodological design which bafp us to
understand the metropolitan planning process inrcise of the Granada
Metropolitan Area. In this way, the six planningtapabilities study
different plan’s qualities, which have shown to representativeness to
this metropolitan planning system. Besides, thighodology can be
applied to other metropolitan areas.

2) Therefore, it could be said that the different esabf the metropolitan
planning (town, and metropolitan) have a low inoicke on the
metropolitan dynamics. This fact does difficult tmlve some the
environmental problems in this region, such asd lase efficiency or
mobility.

3) Developing a better coordination tools between apstiitan towns, it
could be an important step toward a metropolitaatiap development
integrated. Besides, it seems necessary to comtr@ffective regulation



process since the metropolitan plan to town plamevertheless, the
current metropolitan plan (POTAUG) doesn't able s$olve this
coordination and regulation problem.

4) On the other hand, having account the high agdcalltvalue in the
Granada Metropolitan Area, the creation of innawatiools in order to
zones protected and agricultural development wadther important
step to induce a better metropolitan planning.

5) Finally, Promoting workshop and debates betweekebtadders could
help to identify strengths and weaknesses in thiggon. However, the
current regional planning system doesn't take atcdbese options,
doing more difficult an effectiveness metropolif@anning.
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