eman ta zabal zazu

Department of Architecture D tia 2018
University of the Basque Country UPV/EHU onostia,

COMPREHENSIVE ANALYSIS METHOD FOR THE STUDY OF DISUSED RAILWAY
LINES AS TERRITORIAL HERITAGE SYSTEMS: THE VASCO-NAVARRO RAILWAY
A THESIS SUBMITTED IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE OF DOCTOR OF PHILOSOPHY

ARRITOKIETA EIZAGUIRRE IRIBAR

Thesis co-directors: LAUREN ETXEPARE IGINIZ
RUFINO J. HERNANDEZ MINGUILLON

(c)2019 ARRITOKIETA EIZAGUIRRE IRIBAR






eman ta zabal zazu

2

Department of Architecture

University of the Basque Country UPV/EHU Donostia, 2018

DOCTORAL THESIS
BOOK 1 (ENGLISH)

COMPREHENSIVE ANALYSIS METHOD FOR THE STUDY OF DISUSED RAILWAY
LINES AS TERRITORIAL HERITAGE SYSTEMS: THE VASCO-NAVARRO RAILWAY

Presented by: ARRITOKIETA EIZAGUIRRE IRIBAR
in the Department of Architecture of the University of the Basque Country UPV/EHU
in partial fulfilment of the requirements for the degree of Doctor of Philosophy

Led by: Dr. LAUREN ETXEPARE IGINIZ and Dr. RUFINO J. HERNANDEZ MINGUILLON






Ondorengo lerroetan azken urte hauetan modu batean edo
bestean alboan izan ditudan guztiak eskertu nahiko nituzteke.

Lehenik eta behin, lan honen gidari izan diren Lauren Etxepare
eta Rufino Hernandezi eskerrak nigan jarritako konfiantzagatik
eta eskainitako gidaritza eta aholkuengatik. Laureni, gainera,
ikerketa gai honen inguruan masterrean lanean hasi nintzenetik,
eta baita lehengotik ere, emandako sostengu eta laguntzagatik.

Eskerrik beroenak baita ere, bulegokide, lankide eta lagunak
diren Irati, Maite, Dani, Matxalen eta Davidi. lkerketa gai
ezberdinetan lanean ari bagara ere, ikerkuntzaren munduan
nirekin batera aurrera egiteagatik eta bide horretan eskainitako
ordu guztiengatik. Hauekin batera egunerokotasunean alboan
ditudan beste hainbat lankideri ere.

Eskerrak baita Euskal Herriko Unibertsitateari eta Arkitektura
departamentuari lana burutzeko eskeinitako baliabideengatik
eta bertako irakasleei edozein beharren aurrean erakutsitako
prestutasunagatik.

Erakunde publikoei ere euren laguntza eskertu beharra diet,
ikerketa burutuzeko informazioa eskuragarri jartzeagatik alde
batetik eta emandako laguntza ekonomikoagatik bestetik.
Doktoretza tesi hau Eusko Jaurlaritzako Hezkuntza, Hizkuntza
Politika eta Kultura Sailak finantzatua izan da PRREDOC beka
baten bidez. Waterlooko Unibertsitateko (Ontario, Kanada)
Eskolan nazioarteko egonaldia ere

Plangintza egindako

erakunde berak babestu zuen.

ESKERRAK

Ildo horretan, Kanadako egonaldi horretan tutore izan nuen
Robert Feick ere eskertu nahiko nuke, nire ikerketa gaian
murgiltzeagatik eta, batez ere, 6. kapituluan erabilitako
metodologietan egindako ekarpenengatik. Berarekin batera
baita Plagintza Eskolako hainbat irakasleri ere izandako
elkarrizketa eta bazkari tarteengatik. Halaber, nazioarteko
tesiaren aipamena lortu ahal izateko iruzkinak egin dituzten
Michael Hebbert eta Robert Feick doktoreak ere eskertu nahiko
nituzte, erakutsitako prestutasunagatik eta egindako lanagatik.

Bestalde, Javier Suso aipatu nahiko nuke, 4. kapitulurako
informazio iturri garrantzitsua izan dena, liburu ireki baten
modukoa baita. Zu bezalako jendearen lanak mantentzen du
ondarea gure memorietan bizirik.

Azkenik, lagunak eta familiakoak ez nituzke aipatu gabe utzi
nahi, hauek baitira nire betiko euskarri eta ardatz. Barkatu
lagunei beraiekin gustura pasako nituzkeen ordu asko nire
egiteagatik eta
guztiengatik. Eskerrik asko guztiei beti ondoan egoteagatik.

etxekoei jasan beharreko umore txar

Bereziki eskertu nahiko nituzke gurasoak eta anaia, Ekaitz,
momentu oro beraien babesa eskaintzeagatik eta dudan guztia
aurrera atera nezan egindako esfortzuagatik. Eskerrik goxoenak,
amaitzeko, lker nire senarrari urte guzti hauetan alboan
izateagatik eta nire alderdirik onena ateratzeagatik.

Bide honetan lagundu nautenak hamaika izan direnez, aipatu ez
ditudan askori ere bihotzez esker mila.






Although the arrival of the railway was in the 19t century,
several of them were closed in the 20" century. In the present
21" century, the future of these disused railways is
questionable. Thousands of kilometres of disused railway lines
that compose a railway heritage of great interest have been the
object of study of several authors over the last few decades.
Moreover, interventions for their reuse or reconversion have
also been created. Nevertheless, the mismatch that exists
between theoretical and practical achievements has been taken
into consideration in this research with the aim to support that
the analysis of the disused railway lines should have a
comprehensive vision in order to achieve the same view in their
protection or future interventions. In this regard, the objective
of the work has been to develop a comprehensive methodology
for the analysis of disused railway lines to show their potential
in the territory.

For that purpose, theoretical and methodological aspects
related to the subject of study and existing proposals have been
considered on the one hand, while the future approaches and
opportunities that disused railway lines can include have been
studied on the other. In a first approach, the broad concept of
heritage and its territorial character have been assumed in
order to understand disused railway lines as complex heritage
systems. Afterwards, disused railway lines have been presented
as future territorial structuring transport axis and as an
opportunity for the insertion and promotion of sustainable
mobility models based on active or non-motorised transports,
claiming that they may have potential as non-motorised
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transport systems. Finally, the interaction between transport
and land uses, and a need of balance between them have been
presented as issues to consider for sustainable development,
claiming that disused railway nodes may have potential in
developments based on non-motorised transport axes.

Accordingly, the comprehensive analysis method has been
structured in the same way. The first leg of the method focuses
on the comprehension of the elements, from their beginning to
the present, giving emphasis to the importance of disused
railway lines as heritage systems. Meanwhile, the second and
third legs include the study of the opportunities that the railway
system could give regarding a more sustainable development of
the territory: on the one hand, the potential of the linear
infrastructure in the territory as a non-motorised transport axis,
and on the other hand, the potential of each node in its
surroundings. Hence, different analysis areas and methods are
used for the definition of the methodology. Each approach
provides results of each type of railway element or created
relation, but in turn provides results of the whole DRS. These
results refer to the potential of a DRS as a territorial structuring
system, including both the potential of the linear infrastructure
and the potential of the nodes, in order to define general
strategies or guidelines and specific action points for its
reconversion.

As the initial step of the final Comprehensive Analysis Method
(CAM), the study of the elements that are part of the system
has been proposed. In this case, GIS based inventories have



been proposed as one of the main tools for data compilation of
different periods, both at territorial and local level. Afterwards,
a method based on accessibility analyses has been developed
for the study of the relations between the linear infrastructure
and the territory and, hence, to define the potential of the
infrastructure in its surrounding territory. For that purpose, a
multilevel approach with different accessibility measures has
been used. Finally, a method centred on transport based
developments has been developed for the study of the relations
between the railway nodes and the territory and, hence, to
define their potential in the surrounding territory. In this regard,
different models have been used or adapted in order to
measure the transport systems and land uses located in the
node’s influence areas or to assess the balance between them.

The methodology creation, however, has been developed in
several phases. In a first phase, an initial approach of a
comprehensive method has been proposed by means of the
analysis of different disused railway lines (DRLs of the Basque-
Navarre territory) in order to define the different analysis areas
that are necessary to consider. In a second phase, extensive
studies for the proposed analysis areas have been developed to
define the most suitable methods, tools and variables that each
proposed approach could include, focusing on a specific disused
railway line (the Vasco-Navarro Railway). Building on these

phases, the final methodological proposal has been created and
the potential of a whole system has been defined using the
different analysis areas and their corresponding methods.

In this work, the CAM has been applied to the Vasco-Navarro
Railway. However, in addition to this specific system or any
other DRS of the Basque-Navarre territory, the method is
applicable to other DRSs of similar territories and could be
widespread to other DRSs or territorial systems composed of a
linear infrastructure (or even a network infrastructure) and
several nodes distributed along it.

In the case of the Vasco-Navarro Railway, several results that
are related to the potential of the system have been obtained.
On the one hand, five territorial zones that show different types
of urban or rural settlements have been identified. On the other
hand, smaller areas that can follow similar guidelines and
connect the five previous zones have been defined in order to
ensure the proper functioning of the whole territorial axis.
Moreover, strategic points between zones and strategic
accessibility areas have been also detected. Conversely, there is
a lack of external connections between the whole system and
its surrounding territories referring to public and non-motorised
transport modes. Finally, ten main action points have been
proposed taking into consideration the previous aspects.



Burdinbidearen iritsiera XIX. mendean industrializazioari eta
honen ondorengo hiri hazkundeari loturik egon zen eta, beraz,
burdinbideek aktiboki hartu zuten parte hirietan gertantzen ari
ziren aldaketa sakonetan (Aguilar, 1988). XX. mendearen
bigarren erdian, ordea, errepide bidezko garraioaren lehiaren
eta industriaren beherakadaren ondorioz burdinbide hauetariko
asko itxi egin ziren. XXI. mende honetan, erabilerarik gabeko
milaka kilometro burdinbide horien etorkizuna zalantzagarria
da. Erabilera faltak eta denboraren igarotzeak, gainera,
desagertzeko arriskuan jarri ditu, dagoeneko desagertu ez
badira.

Hala ere, interes handiko ondarea osatzen dutela jakina da,
azken hamarkadetan egile askoren azterketa gai bihurtuz. Arlo
teorikoan, ondarearen zaharberritzea eta birgaitzea ez da
xahutze modura ulertzen dagoeneko, biziberritzeko eta
garatzeko aukera moduan baizik. Gainera, ondare mota batzuen
balioestea, ondore industriala edo obra publikoarena esaterako,
azken urteetan hasia da. Illdo horretan, Tarchinik (2010) jada
hirien kasurako azaldu zuen burdinbide ondarea multzo oso bat
bezala ulertzea dela burdinbide eremuak hiri dinamiketan egoki
integratzeko modua, burdinbide ondarea beraren eraikuntza eta
garapen prozesua arazoak

ezagutu eta onartzez gain,

konpontzeko eraldaketak sortuz.

Aldi berean, burdinbide horien edo hauen zatien berrerabilpen
edo birgaitzerako esku-hartzeak ere garatu dira, hauek bi joera
nagusi izanik: alde batetik, burdinbide eraikinetan (geltokietako
bidaiari eraikinak batez ere) eta hauen inguruetan erabilera
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berriak ezartzeko egindako zaharberritze eta birgaitzeak; eta
bestetik, bideen berrerabilera garraio azpiegitura berri gisa,
garraio aktiboetarako batez ere. Proposamen horiek, ordea, ez
dituzte arlo teorikoan azaldutako ikuspegi integralak eta
aukerak aprobetxatzen. Orokorrean, elementu isolatu eta
eraikinetan edo linean zentratzen dira, baina ez burdinbide
osoan.

Ildo horretan, erdiespen teoriko eta praktikoen artean dagoen
desadostasuna (Porcal, 2011) hartu da kontuan, erabilerarik
gabeko burdinbideen azterketak integrala izan behar duela
defendatzeko. Horrela soilik lor daiteke begirada orokor edo
integral bera burdinbide hauen babes proposamen edo
etorkizuneko esku-hartzeetan. Beraz, ikerketa honek arlo
horretan sortzen den hutsune hori betetzea bilatzen du.
Ondorioz, lanaren helburua erabilerarik gabeko burdinbideak
aztertu ahal izateko metodologia integral bat sortzea da,
burdinbide horiek inguruko lurraldean duten potentziala
erakusteko.

Metodologiaren diseinurako oinarri gisa, azterketa objektuaren
inguruko ikuspuntu teoriko eta metodologikoak eta egungo
proposamenak ikertu dira alde batetik, eta erabilerarik gabeko
burdinbideek etorkizunean izan ditzateken ikuspegi edo aukerak
bestetik. Azken horien kasuan ere, alderdi teorikoak zein
metodologikoak landu dira.

Ildo horretan, lehenenik, ondare kontzeptuaren ikuspegi zabala
eta honen lurralde izaera aitortu dira erabilerarik gabeko



burdinbideak ondare sistema konplexu gisa ulertzeko, ondare
elementu bakoitza lurralde mailako multzo beraren parte izanik.
Alde batetik, ondare kontzeptua monumentuaren iruditik
ondare kultural zein natural bezala izendatua izatera pasa da
eta, bestetik, ondare elementu askok lurraldearekin duten
etengabeko hartuemanaren ondorioz, paisaia gisako ikuspegien
garrantzia aldarrikatu da.

burdinbideak
egituratzaile izan daitezkeen garraio ardatz gisa eta garraio

Bigarrenik,  erabilerarik  gabeko lurralde
aktibo edo ez-motorizatuetan oinarritutako mugikortasun eredu
jasangarriak txertatu eta sustatzeko aukera gisa aurkeztu dira,
garraio sistema ez-motorizatu bezala potentziala izan
dezaketela aldarrikatuz. Erabilerarik gabeko burdinbideak,
horrela, zeharkatzen dituzten lurraldean lotura edo konexio
ezberdinak susta ditzaketen elementu gisa ulertu dira, inguruko
asentamendu eta nukleoak egituratzeko gai diren garapen
linealak sortuz eta, ondorioz, burdinbideak egunerokotasuneko
bidaia motzetan ibilgailu pribatu edo motordun garraio

publikoaren alternatiba moduan proposatuz.

Azkenik, garraio eta lur erabileren arteko elkarrekintza, eta

hauen arteko oreka beharra aurkeztu dira garapen

jasangarriago baterako kontuan hartu beharreko aspektu gisa,
erabilerarik gabeko burdinbide azpiegitura zein nodoek garraio
ez-motorizatuetan oinarritutako garapenetan ardatz zein
artikulazio bezala potentziala izan dezaketela aldarrikatuz.
linealaren lurralde eskala zein

Horretarako, azpiegitura

burdinbide nodo bakoitzaren tokiko eskala hartu dira kontuan.

Horrela, garapen jasangarriaren testuinguruan, Erabilerarik
Gabeko Burdinbideak (EGB) garraio aktibo edo ez-motorizatuko
sistema gisa proposatzeko ondorengo hiru baldintzak hartu
beharko diran kontuan: erabilerarik gabeko burdinbideak
ondare sistema konplexu gisa ulertzeko beharra; hauek garraio
aktiboko sistema gisa izan dezaketen potentziala; eta garapen
jasangarria bultzatu beharra, horretarako, garraio eta lur
erabileren arteko oreka mantenduz.

Ondorioz, azterketa metodo integrala modu berean egituratu
edo antolatu da. Metodoaren lehenengo urrats edo ildoa
sistemaren elementuen ezagutzan zentratzen da, hauen
sorreratik gaur egunerarte, erabilerarik gabeko burdinbideei
ondare sistema gisako garrantzia emanez. Bigarren eta
hirugarren ildoek, aldiz, burdinbide sistemak lurraldearen
garapen jasangarriago baterako izan ditzakeen aukerak
aztertzen dituzte: alde batetik, azpiegitura linealak lurraldean
duen potentziala garraio ardatz ez-motorizatu gisa eta, bestetik,
nodo bakoitzaren potentziala inguruan. Ondorioz, azterketa
eremu eta metodo ezberdinak erabili dira metodologiaren
definiziorako. lldo bakoitzak burdinbidearen elementu mota edo
sortutako erlazio bakoitzari dagozkien emaitzak erakusten ditu,
baina aldi berean, denen artean Erabilerarik Gabeko Burdinbide
Sistema (EGBS) osoaren emaitzak ahalbidetzen dituzte. Azken
hauek, erabilerarik gabeko burdinbide baten potentziala
erakusten dute lurralde mailako sistema egituratzaile gisa,
azpiegitura linealaren zein nodoen potentziala kontuan hartuz,
sistemaren birmoldaketarako estrategia edo gidalerro orokorrak

eta aktuazio puntu zehatzak definitzeko.



Amaierako Azterketa Metodo Integralaren (AMI) lehen urrats
gisa, sistemaren parte diren elementuen azterketa proposatu
da. Hortaz, sistemaren barne elementuak (linea eta nodoak)
hartu dira kontuan alde batetik eta, bestetik, lurraldea aztertu
da kanpoko elementu gisa. Horretarako, burdinbide sistemaren
garai nagusiak kontuan hartzea proposatu da, etorkizunean
sustatu daitezkeen egungo ondare elementuak identifikatu eta
aztertzeaz gain, burdinbidearen antolaketa edo egituraketa
historikoa, eta honek lurraldean duen presentzia ezagutzeko.
Kasu honetan, ISGtan oinarritutako inbentarioak proposatu dira
garai ezberdinei dagokion datu bilketarako tresna nagusi gisa,
bai azpiegitura linealaren lurralde mailan eta baita bertan
kokatutako nodoen tokiko eskalan ere.

AMlaren
oinarritutako metodoa garatu da azpiegitura linealaren eta

bigarren  ildoan, irisgarritasun  azterketetan
lurraldearen arteko erlazioak aztertu ahal izateko eta, ondorioz,

azpiegitura honek inguruko lurraldean duen potentziala
definitzeko. Horretarako, irisgarritasun neurri ezberdinak dituen
maila ezberdinetako ikuspegia erabili da, bertan, lurralde maila,
hiriarteko maila eta hiri edo herri maila bereiztuz.
Metodologiaren garapenerako, alde batetik, azterketa maila
bakoitzerako irisgarritasun neurri optimoak aztertu, aukeratu
eta egokitu dira eta, bestetik, aztertutako sistema eta
lurraldearen arabera hainbat aldagai definitu dira, denbora

mugak, garraio motak, abiadurak eta ibilaldi motak esaterako.

AMlaren hirugarren urratsean, garraioan oinarritutako garapen
ereduetan zentratutako metodoa sortu da burdinbide nodoen

eta lurraldearen arteko erlazioak aztertu ahal izateko eta,
ondorioz, hauek beraien inguruan duten potentziala definitzeko.
Ildo horretan, eredu ezberdinak erabili edo egokitu dira nodoen
eragin eremu ez-motorizatuan kokatutako garraio sistema eta
lur erabilerak aztertu eta hauen arteko oreka neurtzeko.
Horretarako, garraio sistema eta lur erabilera azterketa eredu
optimoak aztertu eta hiri eta landa guneetako baldintza
zehatzetara egokitu dira, alde batetik bibliografiako adierazleak
egokituz edo berriak sortuz eta, bestetik, aldagai berriak
proposatuz. Kasu guztietan, Erizpide Anitzen Araberako
(EAAEA)

azterketarako, non Hierarkia Prozesu Analitikoa (HPA) erabili

Erabakien Analisia erabili da nodo inguruen
den adierazle ezberdinak antolatu eta haztatzeko. Haztapenaren
egokitasuna ebaluatzeko, aldiz, sentsibilitate analisia erabili da.

Azkenik, nodo eremu ezberdinen sailkapena eta multzokatzea

ere proposatu da estrategia berdintsuak inplementatu
ditzaketen eremuak identifikatzeko. Horretarako, eredu
ezberdinen arteko konparaketa grafikoa eta metodo

estatistikoak —Osagai Nagusien Analisia eta k-means erako
multzokatzea— erabili dira.

Proposatutako azterketa eremu eta ildo ezberdinen, eta hauei
dagozkien metodoen bidez, AMlaren emaitza gisa sistema oso
baten potentziala definitu da. Metodologia horren sorrera,
ordea, fase ezberdinetan garatu da. Lehenengo fase batean,
erabilerarik gabeko burdinbide ezberdinen azterketaren bidez
(Hego Euskal Herriko eta Nafarroako EGBak) azterketa metodo
orokor baterako hasierako hurbiltzea egin da, azterketa metodo
integral batean kontuan hartu beharreko azterketa eremu



ezberdinak identifikatzeko. Fase hau aspektu teoriko eta

metodologikoetako lehenengo atalean oinarrituko da,
burdinbidearen sistema izaera aldarrikatuz eta hau ulertu ahal
izateko alderdiak definituz. Bigarren fase batean, azterketa kasu
gisa erabilerarik gabeko burdinbide bakarra erabiliz (Vasco-
Navarro Burdinbidea) azterketa eremu bakoitzaren ikerketa
sakona garatu da, eremu bakoitzean erabili beharreko
metodologia, tresna eta adierazle egokienak definitzeko. Zati
honetan, aspektu teoriko eta metodologikoetako atal guztiak
hartuko dira kontuan, hasierako sistema ikuspegiaz gain,
burdinbideak

aprobetxatuz. Metodologiaren diseinurako prozesu guzti hau

etorkizunean izan ditzakeen aukerak

borobilduz, azken porposamen metodologikoa sortu eta
eraiblerarik gabeko sistema oso baten potentziala definitu da,
linea beraren potentziala zein nodoen potentziala aintzat
hartuz. Hauetako bakoitza elementu mota bakoitzari dagokion
erlazioez eta elementua beraren karakterizazioaz osatuta dago.

Ikerketa honetan, AMla Vasco-Navarro Burdinbidean aplikatu
da. Hala ere, sistema zehatz honetan edo EAE eta Nafarroako
lurraldeetan kokatutako beste edozein EGBSetan erabiltzeaz
gain, antzeko lurraldeetan kokatutako beste edozein EGBSetan
ere aplika daiteke. Gainera, beste EGBSetara, edo azpiegitura
lineal batez (baita azpiegitura sare batez) eta honetan
kokatutako nodoez osatutako beste lurralde sistemetara ere
zabal daiteke metodoa.

Vasco-Navarro Burdinbidea Hego Euskal Herriko eta Nafarroako

erabilerarik gabeko burdinbide nagusienetariko bat da.

Lehenengo atala 1887an zabaldu bazen ere, burdinbide osoa ez
zen 1927 arte bukatu. Berrogeita hamar urte beranduago, aldiz,
burdinbidea itxi egin zuten eta, azken urteotan, ibilbidearen
kilometro gehienak bide berde edo bidegorri bilakatu dituzte.
Maltzaga-Zumarraga burdinbidearen zati bat ere gehitu da
azterketa kasura, honen bidez ondoko haranarekiko lotura
lortzen baita eta hau azpiegitura lineal batek lurralde
egituraketan duen eraginerako garrantzitsutzat hartzen baita.
Biek batera 145 kilometro eta hiru probintzia ezberdin hartzen
dituzte, paisaia eta lurralde ezberdinak zeharkatuz, hiri
nagusietatik landa herri edo eremu natural babestuetaraino.

Aurretik aipatutako joera orokorrak jarraituz, Euskal Herriaren

kasuan ere, industria iraultzaren iritsierak burdinbideen
eraikitzea bultzatu zuen, lurralde guztian zehar zabaldutako
burdinbide sare trinko bat sortuz. Hogeita hamargarren
hamarkadan kilometro karratu bakoitzeko 120 metro inguru
burdinbide zeuden, Espainiako mailatik haratago joanez eta
Ingalaterra, Alemania eta Suitzako mailetara iritsiz (Gonzalez et
al.,, 2012). 1987an azken linearen itxiera gertatu zenean, ordea,
80 metro burdinbidetik behera mantentzen ziren erabileran
kilometro karratu bakoitzeko eta, gaur egun, kilometro karratu
burdinbide

portzentaje handiena duen Espainiako lurraldea izatera iritsi da

bakoitzeko  erabilerarik  gabeko kilometro

(Association of Spanish Railways, 1993).

Vasco-Navarro Burdinbidearen kasuan, Azterketa Metodo
Integralaren (AMI) bidez sistemaren potentzialari erreferentzia
egiten dioten hainbat emaitza lortu dira. Alde batetik, hiri edo



landa nukleo mota ezberdinak erakusten dituzten lurralde
mailako bost zona identifikatu dira. Bestetik, burdinbide ardatz
osoari funtzionaltasuna emateko, hau da, aipatutako lurralde
mailako bost zonak batera funtzionatzeko, hauen arteko loturak
bermatzeko beharrezkoak diren eta ezaugarri berdintsuko
estrategiak beharko dituzten eremu txikiagoak definitu dira.
Gainera, zona ezberdinen arteko puntu estrategikoak eta
irisgarritasun eremu estrategikoak ere antzeman dira. Azken
hauek, sistema osoaren funtzionamenduan eragiten ez badute
ere, hiriarteko eskalan osotasunean funtziona dezakete. Beste
muturrean, sistema osoak kanpoko lurraldearekin duen garraio
publikoko edo garraio ez-motorizatuko lotura falta aipatu
beharra dago. Azkenik, aurreko alderdiak kontuan hartuta
hamar aktuazio puntu edo gune nagusi identifikatu dira.

Kontuan hartzeko da, Erabilerarik Gabeko Burdinbide Sistema
(EGBS) baten birgaitze edo berreabilpenerako zona edo eremu
bakoitzak bere estrategia propioak izan ahal baditu ere, guztiek
ikuspuntu bera jarraitu beharra dutela sistema osoaren
batasuna eta kohesioa mantenduko badira. Aztertutako kasuan,
eremu guztiek behar orokor komun bat erakusten dute, garraio
azpiegitura jasangarrien beharra. lldo horretan, esan beharra
dago erabilerarik gabeko burdinbide bat ardatz ez-motorizatu
bat sortzeko azpiegiturarik egokiena dela. Bestalde, azpiegitura
honetan zehar kokatutako burdinbide nodo edo eraikinak ardatz
ez-motorizatuari lotuta egongo dira modu batean edo bestean,
azpiegitura linealak eskaintzen duen potentziala gauzatuz.
Horretarako, nodo inguru bakoitzari zehazki dagozkien jarduera
eta ezaugarriak bilatu eta bermatu beharko dira. Ondorioz,

hauetariko batzuk hirien beharrei lotuta egongo dira, non
jarduera eremu handiak kokatzen badira ere, naturguneen falta
identifikatu den. Beste batzuk, aldiz, tokiko landa garapena
susta dezaketen jarduerak dituzte helburu eta, azkenik, aisialdi
eta turismo jarduerei erabat lotuta dauden eremuak ere badira.
Gainera, guztiek izango dute inguruan garraio eta lur erabileren
arteko oreka lortzea helburu, baina beti ere inguruko zona edo
eremuekin elkarlanean, sistema osoaren banaketa ekiditeko.
Kontuan hartu behar da, ordea, linea dela sistemako elementu
nagusia, burdinbideak bere inguruko lurraldean jatorriz zuen
izaera egituratzailea erakusten duena. lzaera egituratzaile hau
izango da XIX. mende honetan burdinbidearen ondarea balioan
jartzeko ezaugarri garratzitsuenetarikoa.

Amaitzeko, AMlaren emaitzen argitan, gobernu autonomikoek
bideratutako sistema osoaren interbentzio proposamenak sor
daitezke, baina baita diputazioei dagozkien eta aipatutako
eremu batzuk hartzen dituzten proposamen zehatzagoak, edo
udal edo beste agente publiko nahiz pribatuek gidatutako
aktuazio lokalak ere. Guzti hauek, ordea, analisi osoaren
emaitzetatik ondorioztatutako estrategia orokor baten parte
izango dira. Horrela soilik izango da posible sistemaren
osotasuna mantentzea, nahiz eta esku-hartzeak zehatzak edo
denboran zehar banatutakoak izan. Etorkizuneko erabilerarik
gabeko burdinbideen birmoldaketarako beharrezko baldintza
izango da, gainera, gaian parte aktibo diren departamentu
ezberdinen arteko kolaborazioa, batez ere horietako bakotzak
sitemaren atal baten edo elementu bakun batzuen ardura duen
kasuetan.






Index

INTRODUCTION .....ooviiiiierceseieree et sestes e seses e s es e sesns 1
CONTEXE e 2
Arrival of railways and their posterior decline.. 2
The Basque-Navarre territory .......cceeeeveveveeene. 12
Problem statement .......ccceceveeieinece e 14
CaSE STUAIES .ottt s 16
Suitability and topicality of the issue 18
Thesis 0rganisation .........ccccviieeeeeeeeeeceeceececsere e 18

PART I: THEORETICAL AND METHODOLOGICAL FRAMEWORK
1 THEORETICAL FRAMEWORK ......cccecvvuirirmsnnsnnnnnssesessesansnssnenes 23

1.1 Disused Railway Lines (DRL) as heritage systems in
ThE TEITITOIY .ottt et e 24

1.1.1 The concepts of industrial heritage and railway
NEITAGE e 24

1.1.2 From industrial and railway heritage to
cultural 1andsCape ......cveveveeeeereece e 29

1.1.3 Railway heritage and the relation to its
surrounding environmMent .......c.ceeeeveeveeeneeieeenenes 34

1.1.4 Registration, protection and enhancement of
railway heritage ......ccocoveeevvee v 39

1.2

Disused Railway Lines (DRL) as non-motorised axes in
the Basque-Navarre regional planning .......cccccceeeevnene.

1.2.1
1.2.2

123
1.2.4

Regional planning at European level

Regional planning at autonomous community
[EVEI et e 55
Other mobility and transport plans ........cccccc...... 72
Regional planning for sustainable
development .....cccvveeeece e 78

CONTENTS

1.3 Disused Railway Lines (DRL) as nodes in the
interaction between transport and land uses ............... 84

1.3.1 Interaction between Transport and Land Use ... 84

1.3.2 Urban development models .........cccoeeevvererrenene. 86
1.3.3 Transit Oriented Development (TOD) ................ 91
1.4 Conclusions and definition of objectives ...........ccceu...... 96
1.4.1 CONCIUSIONS wveeeeecieiieiereree e s s 96
1.4.2 Main hypothesis and objective ......c.ccccevvereunnee. 97
METHODOLOGICAL FRAMEWORK ......cceceveenennnnersreseesssansnnas 99
2.1 DRLs as systems in the territory: multiple analysis
areas and SCAlES ....vivevieie v 100
2.1.1 The concept of SyStem ......ccovveeneinecenerirecenenns 100
2.1.2 Application of the system approach ................... 101
2.2 DRLs as non-motorised axes: accessibility analyses ..... 105
2.2.1 The concept of accessibility .......ccccoevveiereeerennnne. 105
2.2.2 Accessibility measures .......coceveiveeecesieceeerienens 107

2.2.3 Methods or tools for measuring accessibility ... 108
2.3 DRLs in the interaction between transport and land

uses: node-place Models .......coveevrineiennnire e 110
2.3.1 Railway station areas as nodes/places ............... 110
2.3.2 Node/place Models .....ccccoevereereerereieeereeeevene.

2.3.3 Node/place indicators

2.4 Conclusions, definition of objectives and thesis
SErUCTUFATION wevveiee ettt

2.4.1 Conclusions
2.4.2 Hypotheses and objectives ......c.cccoeeverrieicernnene 121
2.4.3 ResSearch ProCess .....cecveeieveeeciereseeie e seeenennns 122



PART II: INITIAL APPROACH OF THE METHOD

3 DISUSED RAILWAY LINES (DRL) AS TERRITORIAL SYSTEMS.127

3.1

3.2

33

34

Proposed methodology .....ccccceeeeeeeiececi e 128
3.1.1 The concept of Disused Railway System (DRS).. 128
3.1.2 GIS-based iNnVeNntory .......cccoeiveeeseineeeriireeeens

3.1.3 Initial comprehensive analysis
Disused Railway Lines (DRL) of the Basque-Navarre

TEITITOIY o e e s 137
Development and results of the analysis of different
DRLS ettt sttt st et st sttt 140
3.3.1 Inventory of the Basque-Navarre DRLs .............. 140
3.3.2 Initial comprehensive analysis of the Basque-
NaVarre DRSS ...ccooviviiririireinriseireesieseteeee e e 150
CONCIUSIONS ettt st s e 160

PART llI:DEVELOPMENT OF THE METHOD

4 CHARACTERISATION OF DISUSED RAILWAY ELEMENTS ..... 165

4.1

4.2

4.3

Proposed methodology ........cccuveveeeveveeeeierieece e 166
4.1.1 Historical State ....occceevevvveeireece e 166
4.1.2 Current state .o 167
Vasco-Navarro Railway: construction, development

AN ClOSUIE et 169
Development and results of the historical state ........... 176

4.3.1 Railway linear infrastructure and its elements.. 176
4.3.2 Railway nodes or station areas ........c.ceeeevverenene. 190
4.3.3 Surrounding territory ......cceeeveeceeeeeveeceeeeseeriens 203

4.4 Development and results of the current state .............. 217
4.4.1 Linear infrastructure and its elements ............... 217
4.4.2 Railway nodes or station areas .......ccceeeevvevenee. 231
4.4.3 Surrounding territory .....ccccveveeceeeeeveeceeeeseeeiens 246

4.5 CONCIUSIONS oottt s s e nens 248

DISUSED RAILWAY LINEAR INFRASTRUCTURES AS NON-

MOTORISED TRANSPORT AXES ....ccceveverunnmmnrsssnenssssesassasasenns 251

5.1 Proposed methodology ......ccceeeeeeiievecicierieece e 252
5.1.1 Accessibility Level 1 (AL1): Regional approach...253
5.1.2 Accessibility Level 2 (AL2):Interurban approach 254
5.1.3 Accessibility Level 3 (AL3): Urban approach ...... 255

5.2 Development and results of non-motorised
accessibility along the DRS ... 257
5.2.1 Regional approach: accessibility of cities and

towns along the disused infrastructure ............. 257
5.2.2 Interurban approach: accessibility of the areas
Near the liNe . 260
5.2.3 Urban approach: accessibility in urban areas ... 263
5.3 CONCIUSIONS weovviieieieiicie sttt e s e 268

DISUSED RAILWAY NODES AS JOINTS IN ACTIVE

TRANSPORT DEVELOPMENTS ......cocccvrniinnissnnnsnnssanssnssssnsssessns 271

6.1 Definition of the models and proposed methodology..272
6.1.1 Definition of the models ......ccocovvvvervniveriinennns 272
6.1.2 Identification of future possible new nodes ...... 273
6.1.3 Definition of nodes and their catchment areas. 273



6.1.4 Definition of variables and indicators ................ 274 CONCLUSIONS .....cooeeecerrrrerreesneessneeseessesssssessesssassssesasssnnessasesens 347

6.1.5 Analysis of nodes. MCDA ........c.cceeeveeveereriennen. 274 Contributions and achievement of objectives,
6.1.6 Comparison and classification of node areas .... 275 confirmation of hypotheses and inconveniences
6.2 Development and results of the nodes along the DRS. 276 Icirea;ied ....... k ....................................................................... 348
TNEI WOIK e
6.2.1 Identification of future possible new nodes ......276 Purbl' e(rj.wor o ; X | 322
t 1S e
6.2.2 Definition of nodes and their catchment areas. 283 uplic dissemination of research resuits
6.2.3 Definition of indicators ........cccececveeivceineiccineenns 284 REFERENCES 357
6.2.4 Analysis of nodes. MCDA ......cc.ccooevvveeeeneeerereennn. 286 T Tmmmmmmmmmmmmmmmmmmmmmmmmmommmmmmmmees
6.2.5 Comparison and classification of node areas .... 300
6.3 Conclusions 314 ANNEX 1 (CHAPTER 3) coueeuereerreevercnesnesesreensessessnssseseessessssnsne 375
.3 CONCIUSIONS ettt e e s 11 Inventory of the Basque-Navarre DRLS ... 376
1.2 Uniformity analysis of the Basque-Navarre DRSs ......... 388
PART IV: METHODOLOGICAL PROPOSAL ANNEX 2 (CHAPTER 4) .ecoueeeeeevercnesnenesreessesssssnsssesseessessssnsne 393
7 COMPREHENSIVE ANALYSIS METHOD (CAM) FOR THE 2.1 Historical state of the elements .......cccceoeveeiveivecceciens 394
STUDY OF DISUSED RAILWAY LINES (DRL) AS COMPLEX 2.2 Current state of the elements ......cccccevevveeivivccecienenens 408
SYSTEMS ...oiiireinrensss s sessssssssssssassssssassnssnssessssssanssasees 319
7.1 Comprehensive Analysis Method (CAM) for a DRS ...... 320 ANNEX 3 (CHAPTER 5) w.uceeerrnrnrnecresessesnssnssnssessessssnssssssssasenns 427
7.1 Analysis areas of the CAM in @ DRS ..o 322 3.1 Interurban approach .........vieiercce e 428
712 Results of the CAM in a DRS 378 3.2 Accessibility at different scales .......ccccevevivevnecccrennene. 431
7.2 Application and results of the CAM in the Vasco-
NaVarro RailWay .......cccceeveevieeirece et 332 ANNEX 4 (CHAPTER 6) wccovoovnvusssansssssssssssssssss s s 433
7.3 CONCIUSIONS oottt ees s ens s e 345 4.1 INGICATOTS coovroivivri i 434
8.2 IMCDA ..ottt et et e s r e 436

4.3 Comparison of reSUltS .......ccoeveeierieeieece e 484



List of Figures

Figure 0.1

Figure 0.2

Figure 0.3

Figure 0.4

Figure 0.5

Figure 0.6

Figure 0.7

Figure 0.8

Figure 0.9

Figure 0.10
Figure 0.11
Figure 0.12
Figure 0.13
Figure 0.14

Figure 0.15

Liverpool and Manchester Railway. 1st class
carriages drawn by the locomotive 'Jupiter'. 2nd
and 3rd class carriages drawn by the locomotive
'NOFth Star' .o
Railway design between two cities, which are
nowadays part of town centre of Nuremberg ........
Map of the guide of rail passengers of Spain,
France and Portugal (1870-1879) ...cccceeeevveeerireennne
Narrow and broad gauge railways of the Basque-
Navarre territory in 1926 (all the lines were
already built) and 1987 (closure of the last line) ...
View of Bilbao, from a railway station ....................
View of Bilbao. A tram in the left, an interurban
train in the centre and an urban train in the right..
La Naja (foreground) and Concordia (background)
stations in Bilbao .....c.ceveceiieniiiieieiec e
Three-railway crossing close to Bilbao, 1963 .........
Euston Station in 1936. The Arch is tucked into
the middle of the site, with the Great Hall behind
and offset slightly to its left ...
The doric arch of Euston Station .........cccecvvvcenennnee
Current aerial view of Euston Station .........c.ccce......
Current Euston station ...
Abandoned metro station (Arsenal) in Paris ..........
Underground garden proposal for an abandoned
metro station in Paris ......ccoevenevecennicnceece e
Swimming pool proposal for an abandoned metro
STAtion iN Paris .oooeeeeeece e

Figure 0.16
Figure 0.17
Figure 0.18
Figure 0.19
Figure 0.20
Figure 0.21
Figure 0.22
Figure 0.23
Figure 0.24

Figure 0.25
Figure 0.26
Figure 0.27

Figure 0.28
Figure 0.29
Figure 0.30
Figure 0.31
Figure 0.32

Figure 0.33

Figure 0.34

Figure 1.1
Figure 1.2

City Hall metro station in New York .......ccceeveeveeenes
Buffalo Central Terminal ......ccccoovviveicennineiieniinicenane
Track platforms of the Buffalo Central Terminal ....
Interior view of the Buffalo Central Terminal .........
Michigan Central Station .........ccceeeoveivrncinecncnne.
Interior of the Michigan Central Station .................
International station of Canfranc .......ccececevvvvereneee.
A station of the Urola Railway in Zumaia, 1986 .....
Station of Zumaia of the existing Donostia-Bilbao
RAIWAY o
Station of La Naja in Bilbao .......ccccoeveeveieeecrceeee
Ephemeral intervention in La Naja station ............

Station of Deba of the existing Donostia-Bilbao
RAIWAY oottt
Interior or the railway station of Deba ....................
Route of the Urola Railway ......ccccevveeeecevercerierene
Railway station of the Urola Railway in Iraeta .......
Tunnel entrance of the Urola Railway .....................
Railway shed of the Vasco-Navarro Railway in a
FUIN STATE o
Location of the Basque-Navarre territory and the
main DRLs of the Basque Country and Navarre .....
Flowchart of the thesis organization where the
the their
corresponding chapters are represented ...............

four parts of research and
Railway station of Azkoitia .......ccceecveeveiicrieeierce e,
Current state of the railway station of Azkoitia as

A HBrary s

10

10
10
10

10
10
11
11
11

11

17

19
44



Figure 1.3
Figure 1.4
Figure 1.5
Figure 1.6
Figure 1.7
Figure 1.8
Figure 1.9
Figure 1.10
Figure 1.11
Figure 1.12
Figure 1.13
Figure 1.14
Figure 1.15

Figure 1.16
Figure 1.17

Figure 1.18
Figure 1.19

Figure 1.20

Railway station of Goderich, 1958 ........ccccceveruerenene
New placement of the railway station of Goderich
1868 Vaux & Olmstead map of Central Park, New
YOUK City cueeeeece et
Aerial view of Central Park from the Rockefeller
CENEET vttt ettt ettt ses e s s
Jacqueline Kennedy Onassis Reservoir at Central

Bethesda Terrace and Fountain in Central Park .....
1894 plan for the Emerald Necklace Park System
in Boston, Massachusetts ......ccccccoeeeeeeeeceeeeseeseenene
Back Bay Fens of the Emerald Necklace Park

High Line in NeW YOrkK ......cccoeveeieveeeieincre e

Yaletown in Vancouver, early 1900s
Warehouse and raised platform that was built at
the height of the railcars in Yaletown and their
CUITENT STALE covevie vt
Current state of the raised platform in Yaletown ..
Proposed built form in 1995 by the Heritage Plan
for the Distillery DiStriCt ....cccccecveiveeceeiesreeieeereee e
Approved built form in 2013 for the Distillery

44
44

46

46

46
46
46

47

47

47

47
48
48
50

50
50

51

Figure 1.21

Figure 1.22

Figure 1.23
Figure 1.24

Figure 1.25
Figure 1.26

Figure 1.27

Figure 1.28

Figure 1.29

Figure 1.30

Figure 1.31

Figure 1.32

Figure 1.33

Figure 1.34

Figure 1.35

DISTIICT ottt s
Proposed built form for the future for the
Distillery DiSTriCt .....cocveviverrerie v
Aerial view of the Distillery District looking west
N L1948 .ot e
Current state of Distillery District .......c.ccoeeeuereevennene.
Gas Works Park site in 1966, before the park was

Current photo of Gas Works Park .........ccccevveeeeunee

Historical photo of of

Landschaftspark Duisburg Nord

gasometer

Current photo of the Landschaftspark Duisburg

Current interior photo of the Landschaftspark
DUiSbUrg NOId ......ccooveiiceieeiece et
Steps to follow in order to integrate different
zones in the proposed regional system of Navarre
Transformation axes and natural areas of the
Basque COUNTIY ....cveecieciciiciecie e e
Comprising areas of the different Regional
Management Plans (POT) of Navarre ...........c..........
Structuring cores of the Navarre territory and
their features . e
Existing (2006) and proposed cycling networks in
NAVAITE ettt
Current state of the railway network in the

51

51
51

52
52

52

52

52

52

57

59

60

61

64



Figure 1.36
Figure 1.37
Figure 1.38
Figure 1.39
Figure 1.40
Figure 1.41

Figure 1.42
Figure 1.43

Figure 1.44

Figure 1.45

Figure 1.46

Figure 1.47
Figure 1.48

Figure 1.49

Figure 1.50

Figure 1.51

Basque COUNTIY ...cccoeriericireie et
Rail connection proposal for the Urola Valley ........
Rail connection proposal for the Deba Valley ........
Proposed cycle paths network in Gipuzkoa ............
Proposed cycle paths network in Gipuzkoa.
Management of the sections that are not built:
first, second and review phases .........ccceeveeevvcvennns
Redistribution of streets and accesses of some
superblocks in Vitoria-Gasteiz ......cccceeveeeveireere e
Cycling network proposed for Vitoria-Gasteiz .......
Walking network proposed for Vitoria-Gasteiz ......
Greenways of the Basque Country, in addition to
protected natural areas and other non-motorised
FOULES cuvveirieetieriee st et st aer s es s sss s s s en s
Regional types of urban-rural spatial patterns .......
Holistic four domain approach to the impact of
cultural heritage and the identified different

SUDAOMAINS et e s
“Upstream” perspective on cultural heritage
IMPACT ceeiei e
The “land-use transport feedback cycle” ................
The interaction cycle of mobility (public

transport) and land-uses in Netherland ..................

Policy implications of accessible and sustainable
UrbaN fOrM .
Diagram of the typologies of land use
organisation pPatterns .......ccveeeeievneceineee e
Diagram of the typologies of land use

74
74
74

77

81

82

82
85

85

86

90

Figure 1.52
Figure 1.53
Figure 1.54
Figure 1.55
Figure 1.56
Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4
Figure 2.5
Figure 2.6

Figure 2.7

Figure 2.8
Figure 2.9

Figure 2.10

Figure 2.11

organisation patterns ......cccecevevininencncncninieins
Compact city policies versus public transport

91
92

oriented development policies .........cccocvurererrireenenes
Arlington bull’s eye concept ......ccoeveeeeeceeiececievinee.
Conceptual Design schemes for TODs. TOD as a
walkable scale community and TOD as part of a
regional NETWOrK ........cccvevieeceeeeeeeee e

Transport and land use correlations
Representation of implications of land use and

transport integration Strategy ....cccocceveeveveiecieeceenns 94
Thematic units of the Llobregat Corridor
according to the UPC ViSioN ......cccovveeveeeniineceenennee. 103
Analysis of a thematic unit of the Llobregat
Corridor according to the UPC vision .......cccccevvenne.. 103

Thematic units and the three tiers of the

Llobregat Corridor according to the MIT vision ...... 104
Relations between components of accessibility .... 106
Type of accessibility measures and components ... 107

The node place model ... 111
Degree of balance between node-value and
PIACE-VAIUL ..ottt e e e 111
The NCU MOdel ..o 113
Plans for the 47 station areas involved in
Stedenbaan ..o 114

The node/place model with four axes and
resulted nine developments ........cccoceeveievvececnnee.
Relation between the railway stations and the
nine potential developments .......c.cccccevevevrivececrennnee 116



Figure 2.12

Figure 2.13

Figure 2.14

Figure 2.15
Figure 3.1

Figure 3.2

Figure 3.3
Figure 3.4

Figure 3.5
Figure 3.6

Figure 3.7

Figure 3.8

Figure 3.9

Figure 3.10
Figure 3.11
Figure 3.12
Figure 3.13
Figure 3.14

Multiaxial model representing the three
variables:  scientific interest, development
potential and need of protection .........ccccoveenennnne 117
Assessment criteria and values used for the
geoheritage iNVeNtory .......ccveenevnnecneseserce s 117
Examples of pedestrian shed ratios for station

Flowchart of the research process
Methodological diagram for the analysis of
Disused Railway Systems (DRS)......cccoccuevieeeeerecrenenns
Components of Disused Railway Lines (DRL): the
line and @ NOdE......cceireieiec e 129
Information required for the GIS based inventory 130
Different ranges of the two variables and the
resulted categories ......coccveveeecevierieece e 132
Components and relations in @ DRS .......ccccecevveenne 134
The Railroad of the North and the railway from
Zaragoza to Altsasu in 1861 .........cevvevererirecenennne. 137
Part of the map of the railways that were built,
under construction or projected in Spain and

Portugal in 1948 .......c.cveeeeeeeeeeceee e 138
Maltzaga-Zumarraga Railway .......cccccevevveeeeeveeeenenne 141
Urola RailWay ....c.ocueevieiieiiece e 142
Traslavifia-Castro Railway ........cccceeeeeeeveveecicieeeeene 144

Sondika-Mungia Railway
Tudela-Tarazona Railway
Irati RAIWAY ceooveeeeieriece et st
Plazaola Railway ......cccocveeviveiveiiieieeeeeee s

Figure 3.15
Figure 3.16
Figure 3.17
Figure 3.18
Figure 3.19
Figure 3.20
Figure 3.21

Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4

Figure 4.5

Figure 4.6
Figure 4.7

Figure 4.8

Figure 4.9

Figure 4.10

Figure 4.11
Figure 4.12

Bidasoa RailWay .......ccccevveeieireee e 147
Bilbao-Lezama Railway .......ccccoeeieivece e, 147
Sestao-Galdames Railway ......cccoeeeeeerceievineirece e 148
Durango-Elorrio Railway ......cccceveeeeeiecece e, 148

Vasco-Navarro Railway
Uniformity analyses of Bidasoa and Irati DRSs ....... 156
PCA components and the corresponding new
values of the different DRSS ......ccccvevevveverevcceieenen.
The ascent to Leintz Gatzaga ......cccceeeeeveennnee

Final route of the Vasco-Navarro Railway
Crossing between the Vasco-Navarro Railway and
the Railroad of the North in Vitoria-Gasteiz in

Tracks of the Vasco-Navarro Railway and the
Maltzaga-Zumarraga railway in Mekoalde .............
Route of the southern section of the Vasco-
Navarro RailWay ... e 171
The Vasco-Navarro Railway in Zuiiiga in 1927 .......
The electrified Vasco-Navarro Railway in Vitoria-
GASTRIZ e 172
General plan of the northern section of the

Vasco-Navarro Railway from Gasteiz to Mekoalde 176
General plan of the southern section of the

Vasco-Navarro Railway from Gasteiz to Lizarra ..... 177
General plan of the northern section of the

Vasco-Navarro Railway from Gasteiz to Mekoalde 178
Section of the railway track in excavated areas ..... 178
Section of the railway track in embankments ........ 179



Figure 4.13

Figure 4.14

Figure 4.15
Figure 4.16
Figure 4.17

Figure 4.18
Figure 4.19
Figure 4.20
Figure 4.21
Figure 4.22

Figure 4.23
Figure 4.24
Figure 4.25
Figure 4.26
Figure 4.27
Figure 4.28
Figure 4.29
Figure 4.30
Figure 4.31
Figure 4.32

Figure 4.33
Figure 4.34
Figure 4.35

General plan of the branch to Estibaliz.
Construction Project ...ocvevevveinne e e

Longitudinal section of the southern section of

the Vasco-Navarro Railway .......ccccccevveeeeceiieceenciienne 180
Viaduct of Castafiares .......coeeeeeeeeeeece e 181
The tunnel between Zarimuz and Mazmela ........... 181

L1907 e b s 181
Initial metal bridge of Eskalmendi .......c.cccevuvereneee. 181
A tunnel of the northern section ......cccccceveveveveennee 181
New concrete bridge of Eskalmendi ..........cccucu....... 181
Cross-section of tuNNels .....coevveeeeciiceiciee e 182
Abutment lightening in tunnels. Longitudinal

section and Cross-SeCctions ........cccvvveeereerererernene 182
Zubielqui tunnel ... 183
Artificial tunnel of Granada .......c.coceveivevrcinecncne 183
Arquijas tuNNel ... 183
PeRON tUNNE ... e 183
Artificial tunnel of Fuenfria ......cccceovvecevevereeiene 183
ALQUIT TUNNEL ceiiicece s s s 183
Laminoria tunNel ......ccovieecenneeicenince s 183
Artificial tunnel of Huecomadura .......cccccveeveereeennnns 183
Trokoniz tuNNel ... 183

Cross-section of masonry bridges. Railing was

only necessary in large infrastructures .................... 184
Cross-section of reinforced concrete bridges ......... 184
Viaduct of Arquijas, general View .........cccceeveueevenene. 185
Construction of the viaduct of Arquijas ......c.ccce....... 185

Figure 4.36
Figure 4.37
Figure 4.38
Figure 4.39
Figure 4.40
Figure 4.41
Figure 4.42
Figure 4.43
Figure 4.44
Figure 4.45

Figure 4.46
Figure 4.47

Figure 4.48
Figure 4.49
Figure 4.50

Figure 4.51
Figure 4.52
Figure 4.53
Figure 4.54

Figure 4.55
Figure 4.56
Figure 4.57
Figure 4.58

Viaduct of Arquijas, one of the arches ......cccccueuuu.n. 185
Viaduct of Santa Cristing .......ccceeveveiveeeneninrieeseienenen
San Saturnino bridge .....ccoceveveeeceseceeeeee e
Atauri bridge, general VIeW .......cccvveveeveiieceeceeceeee
Atauri bridge, one of the arches

Pefasalada bridge .......ccccevevreeennneieneece s
Elevation and plan of the viaduct of Atauri ............
Cross-section of typical overpasses .......cccceeeeevuenee
Construction process of the viaduct of Arquijas .... 187
Electrification scheme of the Vasco-Navarro

RAIWAY o 188
Workers” housing in Fresnedo (3 dwellings) .......... 189
Workers” housing in the exit of the Laminoria

TUNNEL e e st e 189
Workers” housing in Zarimuz ..........cveeevevnecevcnenn 189

Level crossing and an electric metal pole in Antzin 189
Substation and passenger building in the railway
station area of Uribarri-Jauregi
The subcentral of Antofiana .......cccccvvveevevriceeicnnene.
The substation of Burba in Antzin .......cccceevveevennee. 189
The substation of Legutio in 2015 ........cccceeeevevvrieenns 189
Railway station area of Uribarri-Jauregi composed

of passenger building, electrical substation and

uncovered 10ading bay .......ccvveeeveeeeerieecerie e 190
Railway station of Durana ........cceceeeevevvecicvieieeece e, 191
Railway station of Urbina .......cccceeevveiienncincvie, 191
Railway station of Legutiano .........cccceeeceveivecccnenee 191
Railway station of Vitoria-Ciudad .......c..ccceevvrvrnrnne. 191



Figure 4.59

Figure 4.60
Figure 4.61
Figure 4.62
Figure 4.63

Figure 4.64
Figure 4.65
Figure 4.66
Figure 4.67
Figure 4.68

Figure 4.69
Figure 4.70
Figure 4.71

Figure 4.72

Figure 4.73

Figure 4.74

Figure 4.75

Figure 4.76
Figure 4.77

Railway station of Retana, composed of the new
passenger building and the primitive building ....... 191

Railway station of Landa .......ccccevevevieinercece e 191
Railway halt of Leintz-Gatzaga ......ccccevevveecvevvereneene. 191
Railway halt of Marin ..., 191
Railway station area of Antofiana composed of

loading bay, passenger building and electrical

SUDCENTIAl v 192
Railway station of Eskoriatza ......ccccceeeevevecceicrenneneen 193
Railway station of Aretxabaleta ......cccccoceivevnccncnne 193
Railway station of San Prudencio ..........cccccueveevennnee 193
Railway station of Ofiatiin 1923 ......cccccocevvveeerennene 193

Railway station area of Ofiati composed of
passenger building, two loading bays and a railcar
SHEd e

Railway station of Arrasate

Railway station of Bergara
Railway station area of Laminoria composed of
passenger building and uncovered loading bays ... 194

Passenger building of the railway station of

ZUBDIEIQUI ottt 195
Passenger building of the railway station of
MIUFIEE e 195
Passenger building of the railway station of
ANTZIN et 195
Passenger building of the railway station of
ANTONANA (.o s 195

Passenger building of the railway station of Atauri 195
Railway station area of Antoflana with the
electrical subcentral, the passenger building and195

Figure 4.78
Figure 4.79

Figure 4.80
Figure 4.81
Figure 4.82

Figure 4.83
Figure 4.84

Figure 4.85
Figure 4.86
Figure 4.87
Figure 4.88
Figure 4.89
Figure 4.90
Figure 4.91

Figure 4.92

Figure 4.93
Figure 4.94

Figure 4.95

Figure 4.96

the 10ading bay .....ccoeeveveinicerce e
Railway halt in Laminoria ........ccceeiveercincnniineeenee
Passenger building of the railway station of
ANAOIIU e 195
Railway station area of Maeztu composed of

loading bay and passenger building ..........cccuv.n..... 196
Passenger building of the railway station of
KQNPEZU vttt e
Passenger building of the railway station of
MACZEU e
Service building of the railway station of Olarizu .. 197
The hall of the passenger building of the railway

station of KaNpezu ......ccovueeeeevrineceneninieneece e 197
The hall of the passenger building of the railway

station Of Lizarra ....ceeeeeeeve e s 197
Passenger building of the railway station of

LIZATa o 197
Wagon shed of the railway station of Kanpezu ...... 197

Railcar shed of the railway station of Kanpezu ...... 197
Loading bay of the railway station of Olarizu ......... 197
Structuration of the Vasco-Navarro Railway
according to its full service node areas ................... 199
Closed, covered and uncovered loading bay
MOAE! ettt e e 200
Passenger building of the railway station of
MACZEU .ottt 201
Wagon shed of the railway station of Kanpezu ...... 201

Railcar shed model repeted in Olarizu, Kanpezu
AN LiZArra et s st 202
Worker residence and occasional railway stop in
FreSN@AO .ocvvveieieieeieteece et et st 202
General view of Soraluze in of 1959 ......cccccevireenenee 203



Figure 4.97 Cross sections of the territory along the Vasco-

Navarro RailWay ... e e 204
Figure 4.98 Orthophoto of Vitoria-Gasteiz of 1956 .................... 206
Figure 4.99 Orthophoto of Vitoria-Gasteiz of 1977 .................... 206
Figure 4.100 General view of Eskoriatza in 1970 ........cccceevenenn. 207
Figure 4.101 Orthophoto of Aretxabaleta of 1956 .........cccuu.e. 207
Figure 4.102 Orthophoto of Aretxabaleta of 1977 ........ccccceueuee. 207
Figure 4.103 General view of the station area of Eskoriatza
surrounded by iNdUStries .......ccccooceveiveeeecveveeceeinns 207
Figure 4.104 Orthophoto of the blust furnaces of Bergara in
1956 ettt e 207
Figure 4.105 Orthophoto of the blust furnaces of Bergara in
1077 e et et sre e 207
Figure 4.106 General view of Kanpezu in 1970 .......ccccocvvervrreneee. 207

Figure 4.107 Orthophoto of Kanpezu of 1956
Figure 4.108 Orthophoto of Kanpezu of 1977
Figure 4.109 Orthophoto of Urbina of 1977 .......ccccccoeeeuneee.
Figure 4.110 Orthophoto of Otazu of 1977 .......cccceeeeveveeececenns
Figure 4.111 Orthophoto of Gauna of 1977 ........cccceveviveceeiennnes

Figure 4.112 Bergara in the beginning of the 20" century .......... 209
Figure 4.113 General view of the station area of Bergara with
the old city behind ... 209
Figure 4.114 Orthophoto of Bergara of 1956 .......c.cccccevevrvevecnennene 209
Figure 4.115 Orthophoto of Bergara of 1977 .....ccccoceveeevvevecnnnne 209
Figure 4.116 General view of BErgara .......cocceevveeeevevescverierenenenn 209

Figure 4.117 Arrasate in the beginning of the 20" century ........ 211
Figure 4.118 General view of the city of Arrasate with the first

industries behind ... 211
Figure 4.119 Orthophoto of Arrasate of 1956 ........c.ccceevervireeenens 211
Figure 4.120 Orthophoto of Arrasate of 1977 ......cccoceeevervrecenens 211
Figure 4.121 Lizarra in the beginning of the 20" century ............ 213

Figure 4.122 General view of the city of Lizarra at the arrival of

the railway, where the railway station area was

separated to the old City ...cooeeeiveveieieieceeee, 213
Figure 4.123 Orthophoto of Lizarra of 1956 ........ccceeeeceevernennes 213
Figure 4.124 Vitoria-Gasteiz in 1181 ......cccccceiueeeeeieeieeeeceecee e 214
Figure 4.125 View of the old city of Vitoria-Gasteiz ..................... 214
Figure 4.126 Vitoria-Gasteiz in 1256 ......ccccccveeeeeeeieeieeceeceecee e 214
Figure 4.127 Plan of Vitoria-Gasteiz in 1886 with the Railroad

Of the NOMh e 215
Figure 4.128 Plan of Vitoria-Gasteiz in 1888 with the Railroad

of the North and the Vasco-Navarro Railway ......... 215
Figure 4.129 Orthophoto of Vitoria-Gasteiz of 1932 .................... 215
Figure 4.130 Orthophoto of Vitoria-Gasteiz of 1956 .................... 215
Figure 4.131 Orthophoto of Vitoria-Gasteiz of 1968 .................... 215

Figure 4.132View of Vitoria-Gasteiz in 1969, where the
railway tracks of the two railways are shown in

the lower part of the image ......ccceeeeeeveeercrierene. 216
Figure 4.133 Evolution of the old city of Vitoria-Gasteiz over
TNE YEAIS et 216

Figure 4.134 Current cycling and walking path over the original
railway route in the north entrance of Bergara ..... 217
Figure 4.135The new industrial area built in the terrains of the
railway route and the railway station area of
MEKOAIAE .ot e 217
Figure 4.136 Type of green routes according to the Catalogue
of Green Routes in Araba/Alava ......cocoeveeeeervveenene. 219
Figure 4.137 Cycling lanes in the upper course of the Deba

Figure 4.138 Current path over the railway route in the
descent from the mountain port of Arlaban to the

province of Araba/Alava ..........ccovceeevecerreeeereen. 220
Figure 4.139 Current greenway over the railway route close to
the station area of Legutio ......cccceeveececececcieeieee. 220



Figure 4.140 Current greenway over the original railway route

close to the railway area of Zufiiga (Navarre) ......... 221
Figure 4.141 Current cycling lane over the Maltzaga-
Zumarraga Railway route in Soraluze ...................... 221

Figure 4.142 Current state of the linear infrastructure taking

into consideration the different type of
pavements and the relations with the
SUITOUNTING AreaS .vvvveeeevesiereieriereeee st esesssseseeeeseseas 222
Figure 4.143 Tunnel n26 in the mountain port of Arlaban .......... 225
Figure 4.144 Interior of the tunnel N26 .......coecevveievennecc s, 225
Figure 4.145 Interior of the tunnel n24 in the mountain port of
Arlaban ..o e 225
Figure 4.146 TUNNEI N4 .....ocvvvieee e e 225
Figure 4.147 Interior of the tunnel n29 in the mountain port of
Arlaban ..o e 225
Figure 4.148 Tunnel n2 13 (Olazar) in Eskoriatza ......ccccceeeeervnees 225
Figure 4.149 Tunnel n? 14 (Errekabatz) between Arrasate and
SaN PrUAENCIO ettt 225
Figure 4.150 Tunnel N2 16 in BErgara ......ccceeeeeeveeeveveneeeeee s 225

Figure 4.151 Viaduct of Castafiares
Figure 4.152 Primitive metal bridge in Eskoriatza
Figure 4.153 Primitive metal bridge in Eskoriatza
Figure 4.154 Bridge n210 between Arrasate and San Prudencio 227
Figure 4.155 Bridge n210 between Arrasate and San Prudencio 227

Figure 4.156 Bridge n? 13 in the blust furnaces of Bergara ......... 227
Figure 4.157 Bridge in the branch to Ofati .......ccceevevivceveineennes 227
Figure 4.158 Artificial tunnel of Fuenfria .....cccooveevcinvinniinecnne 228
Figure 4.159 Artificial tunnel of Granada .........cccccveeeeeeeeeeecncninne 228

Figure 4.160 Interior of the tunnel of Atauri
Figure 4.161 Tunnel of Arquijas ......cccceveveeeeeeececeieeeeene
Figure 4.162 Tunnel of Zubielqui
Figure 4.163 Interior of the tunnel of Zubielqui

Figure 4.164 Viaduct of Arquijas ......ccceceeveverneene s 229
Figure 4.165 Viaduct of Arquijas ......cccoceeveverneenesnicecneeeece e 229
Figure 4.166 Viaduct of Atauri

Figure 4.167 Demolition of a bridge in Lizarra in 2003 ................ 229

Figure 4.168 Viaduct of Atauri ......c.cccceeeeeeceeeeennes
Figure 4.169 Overpass of the mill in Maeztu
Figure 4.170 Passenger building of the railway station area of
Eskoriatza surrounded by industrial buildings ....... 233
Figure 4.171 Passenger building of the railway station of Ofati. 233
Figure 4.172 Disappeared warehouse of the railway station of

Arrasate in the NiNeties ......cccevveveceeieecee e 233
Figure 4.173 Passenger building of the railway station of
Arrasate in the NiNeties ......ccvevveveceeineeee e 233

Figure 4.174 Current state of the passenger building of the
railway station of Arrasate. The white painted
area was built in the refurbishment .........ccccc.c......

Figure 4.175 Railway station of Marin .........ccceeeveeeeivececveceennee.

Figure 4.176 Worker’s housing building in Zarimuz

Figure 4.177 Disappeared passenger building of the railway
station of Bergara in the nineties . 233

Figure 4.178 Railway station of Urbina .........cccoevvive e 235

Figure 4.179 Railway station area of Rentana with the
primitive building on the right and the posterior
passenger building on the left ......ccooooveivivececenen. 235

Figure 4.180 Warehouse of the railway station area of Landa ... 235

Figure 4.181 Passenger building of the railway station area of

LaNda oo s 235
Figure 4.182 Passenger building of the railway station area of

LEGULIO vttt ettt st e 235
Figure 4.183 Electrical substation of the railway station area of

LEGULIO 1ttt et st e 235
Figure 4.184 Primitive railway station of Legutio ..........ccceueueeee. 235



Figure 4.185 Railcar shed of the railway station area of Olarizu 236

Figure 4.186 Railway station of Aberasturi ..........ccoeveeenerniceecnns 236
Figure 4.187 Worker’s housing building in Trokoniz ................... 236
Figure 4.188 Passenger building of the railway station of
EFrenTXUN oo e 236
Figure 4.189 Worker’s housing building next to the Laminoria
TUNNEL et e st e 236
Figure 4.190 Electrical substation in the railway station of
Uribarri-JAuregi ...ooecveeeeee e e 236
Figure 4.191 Worker’s housing building in Zekuiano ................... 236
Figure 4.192 Disappeared warehouse of the railway station
area Of MABZEU ....cvevveeee e 236
Figure 4.193 Passenger building of the railway station area of
MAEZEU e 236
Figure 4.194 Railway station of Atauri .......cccccoeveeeeiveeececcieree. 236
Figure 4.195 Passenger building of the railway station of
Antofiana before the refurbishment ...........cc......... 237
Figure 4.196 Passenger building of the railway station of
Antofiana after the refurbishment .......ccccocvevveennnne 237
Figure 4.197 Current passenger building of the railway station
Of ANTORANA v e 237
Figure 4.198 Electrical subcentral of the railway station of
ANTORANA e e e 237

Figure 4.199 Warehouse of the railway station area of Zuiiiga...237
Figure 4.200 Passenger building of the railway station area of

ZURIZA tvievieeee ettt ettt st er e e a e v s n e saesan e 237
Figure 4.201 Passenger building of the railway station area of
ACEUO ..ttt st 237
Figure 4.202 Railcar shed of the railway station area of
KQNPEZU ettt e s 237
Figure 4.203 Electrical substation of the railway station area of
ANTZIN ctiiie e e e 237

Figure 4.204 Passenger building of the railway station area of
IMIUFIETQ . e e 237
Figure 4.205 Passenger building of the railway station area of
ANTZIN i s 237
Figure 4.206 Passenger building of the railway station area of
LIZATa e 237
Figure 4.207 Current use and preservation level of railway
nodes of the Vasco-Navarre Railway highlighting
the electrification and full service nodes ................ 238
Figure 4.208 Current use and preservation level of railway
nodes of the Vasco-Navarre in the current route...239
Figure 4.209 Vasco-Navarro Railway in the Basque-Navarre
territory where the main settlements and the
connections between them are represented ......... 246
Figure 4.210 Structuration of the Vasco-Navarro Railway
according to the full service nodes and
electrification NOAES ......ccoeuveeeniinicerrce e 249

Figure 5.1 Distribution of travel times for the different
accessibility areas in non round-trips. In round-
trips these times are halved .......ccocveeeveveeienine. 253
Figure 5.2  Zones identified in the regional or territorial field. 258
Figure 5.3  Accessibility analysis of each section of the line,
expressing from how many cores each section is
reachable according to the type of transport and
SIZE OF COMES vttt 261
Figure 5.4 The phenomenon of the urban or rural cores that
expand their accessibility areas into the next core 262
Figure 5.5 Accessibility areas in Gipuzkoa ........ccccuevvveesevnenene 265
Figure 5.6  Accessibility areas in Vitoria-Gasteiz, Ofiati and
AFTASATE o s 266
Figure 6.1 Node/place model, nodus/civitas/urbs model and
multiaxial model ... 272

Figure 6.2 Structuration of the three models. Variables in



Figure 6.3

Figure 6.4

Figure 6.5

Figure 6.6

Figure 6.7
Figure 6.8
Figure 6.9

Figure 6.10

Figure 6.11

Figure 6.12
Figure 6.13
Figure 6.14
Figure 7.1

Figure 7.2

yellow and indicators in 0range .........ccoceeveveveenenene. 273
Transports and land uses at territorial level
around the DRS ..ot 276
Identification of possible new nodes according to
a transport and land use approach at territorial

[EVEL ettt sttt st s s 279
Identification of possible new nodes according to
accessibility issues of the DRS .......ccccoeeveeeveeceiennnen. 283

Influence or catchment areas of former railway
stations according to the defined non-motorised
TranSPOrt SYSTEMS ..ocveveiieececeeecece e 283
Transport and land use approach of three defined
node areas: Vitoria-Gasteiz, Bergara and Arlaban.. 287
Characterisation of five defined node areas

according to the three models .......cccccveevverernnnnee. 297
Node/place model of all defined node areas in
the 2000 m, 1000 m and 500 m zoNes ........cevene.. 301

NCU model of some defined node areas in the
2000 m zones according to zones and type of
FEIATIONS oo 302
Multiaxial model of some defined node areas in
the 2000 m zones according to zone and type of

FEIATION v 303
Multiaxial model based on new typologies of the
defined node areas in the 2000 m zone .................. 306
Final clustering of the defined node areas in the
2000 M ZONE .ottt e s e 310
Final clustering of the node areas along the
Vasco-Navarro Railway route .........ccceeeveeevevernreenenn. 311
Analysis areas of the Comprehensive Analysis
Method (CAM) ..ot st 320

Theoretical and methodological foundations and
analysis areas of the Comprehensive Analysis

Figure 7.3

Figure 7.4

Figure 7.5

Figure 7.6
Figure 7.7

Figure 7.8

Figure 7.9

Method (CAM) ..ot s 321
Analysis and results of the railway elements (line
and nodes) as part of the Comprehensive Analysis
Method (CAM) ..ot e 323
Analysis and results of the relations between the
line and the territory as part of the
Comprehensive Analysis Method (CAM) ................ 325
Analysis and results of the relations between the

nodes and the territory as part of the
Comprehensive Analysis Method (CAM) ................ 327
General scheme of the Comprehensive Analysis
Method (CAM) ..ot 329
Detailed scheme of the Comprehensive Analysis
Method (CAM) ..ot 330

Schematic diagram of the general results of a DRS
section of the Comprehensive Analysis Method

(CAMY) oot eeeessees e see e s ses e ses e 331
General results of the Comprehensive Analysis
Method (CAM) for the Vasco-Navarro DRS ............ 339



List of Tables

Table 0.1
Table 0.2

Table 0.3

Table 0.4

Table 1.1

Table 1.2

Table 1.3

Table 1.4
Table 1.5

Table 2.1

Table 2.2

Table 3.1
Table 3.2

Table 3.3

Table 3.4

Table 3.5

Kilometres of railways in Europe in 1930 ................ 3
Kilometres of railways in the Basque Country
depending on the year and gauge or type.............. 3
Distribution of disused railway lines by regions in
SPAIN cervereeerreee ettt 9
Open and closure years of DRLs of the Basque-
NaVaAITe terTItOrY .ouiuvereeereceeeerees e e see e sessesseersenenns 16
World-wide rail-trails .......ccocoveveinnncinenreireceenne. 49
European rail-trails .........cccoeveivece s 49
Basque and Navarre instruments for regional
PIANNING cviece et s 56
Types of bicycle users and trips in Navarre ............. 63

The use of walking and cycling paths in Gipuzkoa,
2008-1010 ..vovieereierieeieerire ettt s ereeenaes 69
Analysis of a railway system taking into
consideration three subsystems at different
SCAIES vttt ettt an 102
Comparison of node and place indicators of
SEVEral STUAIES .o 118
Indicators of each analysis area and variable ......... 135
Inventory of the DRLs of the Basque-Navarre
territory with information referring to the lines .... 140

Inventory of the Maltzaga-Zumarraga Railway

with the information referring to the nodes .......... 141
Inventory of the Urola Railway with the
information referring to the nodes .........ccccccuevnee. 143
Node analysis of the initial comprehensive

MELhOOIOZY ... s 151

Table 3.6

Table 3.7

Table 3.8

Table 3.9

Table 3.10

Table 3.11

Table 3.12

Table 3.13

Table 3.14

Table 3.15

Table 3.16

Table 4.1

Table 4.2

Table 5.1

Table 5.2

Table 5.3

Line/node analysis of the initial comprehensive

MELhOOIOZY ...t 152
Line/territory analysis of the initial

comprehensive methodology .......cccceeeveeeinenecnnnne 152
Node/territory  analysis  of  the initial

comprehensive methodology ........ccccoeveeierieecnnnen. 153
System/territory  analysis of the initial

comprehensive methodology ........ccccceveeeieerecnnnene 153
Results of the different analysis areas of the initial

comprehensive methodology ........ccccoeeeeveeeecnnnane 155
Uniformity analysis .......coccevvveenrneenesnece s 157
Initial comprehensive analysis results ..................... 157
Correlation matrix of the PCA.......cccecevivvvirenricreene 158
Component characteristics of the PCA .................... 158
DRSs of each created group ......cccccceveeveveeveerecevennnee. 159

Characteristics and centroids (F1, F2) of created
BIOUPS vttt eieietieieestestestaesae e esaseessteseaesaen e sreessaenses 159
Operating results of the Vasco-Navarro Railway
from its opening to its closure .......ccccceeeeveevevveneneene. 174
Characteristics of the nodes of the Vasco-Navarro
RAIWAY ettt 243
Minimum and locational distances and the
Accessibility Index (Al) of each city or town of the
ANalySEd [N .vveveeeceeeee e 257
Delimited network distance analysis referring to
the number of cores and population from which
each urban cores is reached ..........cccoooeeevviererernrnanee. 259

Percentage of the infrastructure that can be



Table 5.4

Table 6.1

Table 6.2

Table 6.3

Table 6.4

Table 6.5

Table 6.6

Table 6.7

Table 6.8

Table 6.9

Table 6.10

Table 6.11

Table 6.12

Table 6.13

Table 6.14

Table 6.15

reached for a certain number of cores .........c......... 260
Four groups of urban and rural cores and their
characteristics depending on the relation of
urban and accessibility areas ........ccccoevveeerevevereenennn. 264
Variables and indicators of the different models ...274
Necessary data for each defined indicator and the

available data, including its source .......cccccooeeuenneee. 284
Rescaled indicator values of 2000 m node areas,

which refer to cycling non-round-trips .................... 288
Analytic Hierarchy Process of N1 variable ............... 290
Weights of all chosen indicators .........cccoceevevernnnee. 290

Values resulted from MCDA and related to cycling
non-round-trip areas (2000 M) .....ccceevrreeervcrreerenennne 291
Sensitivity analysis of N1 variable, including
different combination of weights and their total
and relative results ........oeeiveerevieeere e 293
Initial and reformulated weights for all indicators 294
Final values resulted from MCDA and related to

cycling non-round-trip areas (2000 M) .......cccccvenunee. 294
Raking of 2000 m node areas regarding total and

SPECITIC VAlIUES .. 298
Correlation matrix of the PCA ......cccocvvvveeeeveieens 305
Component characteristics of the PCA .................... 305

Correlations  between variables and new
components or factors .......ccococeeveevecvece v 305
Characterisation of the 8 groups obtained by
means of the k-means analysis .......c.ccccevevrreecrennne. 308
Node areas included in each group........cccceeeevvennes 308



List of Acronyms

ABRM
ADIF
AGG-GAO
AHP
Al

ALl
AL2
AL3
ARGN
ARMA
C

(o
CAM
CHCfE
cl
CIAM
CNU
CR
DRL
DRS
ED
ESDP
ETC
ETN
EU
Feder
FEVE
FFE

Archive of the Basque Railway Museum
Railway Infrastructure Administrator of Spain
Gipuzkoa General Archive

Analytic Hierarchy Process

Accessibility Index

Accessibility Level 1

Accessibility Level 2

Accessibility Level 3

Archive of the Regional Government of Navarre
Archive of the Railway Museum of Asturias
civitas

number of towns or cities

Comprehensive Analysis Method

Cultural Heritage Counts for Europe
Consistency Index

Congres Internationaux d'Architecture Moderne
The Congress for the New Urbanism
Consistency Ratio

Disused Railway Line

Disused Railway System

Euclidean Distance

European Spatial Development Perspective
European Territorial Cooperation

Navarre Regional Strategy

European Union

European Regional Development Fund
Narrow Gauge Railways

Association of Spanish Railways

GIS

GR

HHI

|
ICOMOS
IDEA
IDENA
IEN
IGN
INE
IOHLEE

LAG
LPP
LPS
MAK
MAV
MCA
MCDA
MIT
NP

N
NCU
ND

P

PA
PAA
PCA

Geographic Information System

Large distance

Herfindahl-Hirschman Index

Travel Impedance

International Council on Monuments and Sites
Diversification and Energy Saving Institute
Spatial Data Infrastructure of Navarre
Statistical Institute of Navarre

National Geographic Institute (Spain)

National Statistical Institute (Spain)

Basque Association of the Industrial and Public
Works Heritage
Basque Regional Planning Guidelines

Partial Regional Plans

Regional Sectorial Plans

Municipal Archive of Kanpezu
Municipal Archive of Vitoria-Gasteiz
Multicriteria Analysis

Multicriteria Decision Analysis
Massachusetts Institute of Technology
Node/Place

nodus

Nodus/Civitas/Urbs

Network Distance

Population

Potential Accessibility

Provincial Archive of Araba/Alava
Principal Component Analysis



PDAT
POT
PSIS
RI

SP
SPESP
TICCIH

TOD

U

UK

UN
UNESCO

UPC
USA

Territorial Action Master Plans
Regional Management Plans
Supramunicipal Sectorial Plan
Random Index

strategic point between zones

Study Programme on European Spatial Planning

The  International  Committee  for
Conservation of the Industrial Heritage
Transit Oriented Development

urbs

United Kingdom

United Nations

United Nations Educational, Scientific
Cultural Organization

Polytechnic University of Catalonia

The United States of America

the

and






INTRODUCTION



Context

Arrival of railways and their posterior decline

ARRIVAL OF RAILWAYS

Since its inception, the railway was linked to mining and
industry, transporting the ore to the first factories in the
emerging industrial revolution. These first rail lines were drawn
by animal traction. It was the industry and commerce time, and
communication routes and means of transport became essential
tools for them. In this way, recently created railway lines had an
incalculable influence in their surroundings (Daly, 1846)*.

The first railway station was built in Liverpool in 1830 (Crown
Street Station) by J. Foster (probably) and G. Stephenson. This
occurred after George Stephenson invented the first locomotive
and, hence, it became possible to transport coal between

! César Daly was the first theorist of railway architecture (Aguilar, 1988).

Stockton and Darlington in 1825. It was in 1826 when passenger
transport was first conducted between Liverpool and
Manchester (fig. 0.1). By 1840 England was supplied with 2130
km of tracks. At the same time (1826), in the northeast United
Estates mining equipment was transported between Carbondale
and Honesdale (Pennsylvania) and in Quincy (Massachusetts).
The first passenger transport was realised between Baltimore
and Ohio in 1827 and the railway between Philadelphia and
Columbia was built in 1831 (Aguilar, 1988).

After England, railway lines were built all over Europe in few
years: in 1832, Lyon-Saint Etienne Railway was built in France; in
1835, Brussels-Mechelen Railway in Belgium and Nuremberg-
Firth Railway in Germany (fig. 0.2); and in 1837, Vienna-Briim

Railway in Austria. The railway also arrived to Russia in 1837 and
to Italy and Holland in 1839 (Aguilar, 1988).

Figure 0.1 Liverpool and Manchester
Railway. 1st class carriages drawn by the
locomotive 'Jupiter' (above). 2nd and 3rd
class carriages drawn by the locomotive
‘North Star' (below). Last seen December
2017, in: http://imparareconlastoria.blog
spot.ca/2015/10/68-europa-e-nord-ameri
ca-nella-prima.html




Figure 0.2 Railway design between two
cities, which are nowadays part of town
centre of Nuremberg, unkown author
(1834) (Walz, 1977).

Table 0.1 Kilometres of railways in Europe
in 1930 (left). Data from Gonzalez et al.,
(2012)

Table 0.2 Kilometres of railways in the
Basque Country depending on the year
and gauge or type (right). Some data from
Gonzalez et al., (2012)

RAILWAYS IN EUROPE (m/km2)

Basque 120 Germany 118
Spain 32 Swistzerland 117
Italy 62 France 129
England 119 Belgium 291

In the case of the Basque Country, in 1860 there was not any
kilometre of railway line (Gonzalez et al., 2012). The arrival of
the industrial revolution?, however, promoted the creation of a
dense railway network that expanded all over the territory (fig.
0.3 and 0.4). In this regard, the Basque Country reached almost

2 The beginning of the industrial revolution in the Basque Country was linked to
the relocation of custom offices in the coastal (1841).
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DIFFERENT TYPES OF RAILWAYS IN THE BASQUE COUNTRY

Wide gauge Narrow gauge High speed m/km2
1877 256 48,2 - 42,00
1900 273 323 -- 82,29
1930 310 563 - 120,50
1986 305 270 - 79,30
2020 305 270 186 105,07

900 kilometres of railway lines (120.5 mil/km?) in the 20t
century?® (table 0.2), which were more than the Spanish level
and similar to English, German or Swiss level (Gonzélez et al.,

3 Olaizola (2008) mentioned that in 1927 there were 825 km of railway lines (310
broad gauge y 515 of narrow gauge). Last seen December 2017,
in:http://ferropedia.es/mediawiki/index.php/Breve Historia del ferrocarril en
el Pais Vasco. Por Juanjo Olaizola Elordi




2012) (table 0.1). Furthermore, the Basque-Navarre railways
also had to deal with the existence of two different gauges.
Some of them were built in the “normal” Spanish gauge (1,67
m), while others in the narrow gauge (1 m) (fig. 0.4). Moreover,

Ill

the “normal” gauge (also called broad gauge) was different from
the international standard gauge, which is used almost all over

the world.

The structural organisation of the Basque railways was
developed around two main items: the access control of
national and international transports and the supply of raw
material or the exit of the steel industry goods (Macias, 1994).
Hence, railway lines had an active role in the modernisation of
the region (fig. 0.5, 0.6, 0.7 and 0.8), structuring the valleys and
the territory of the 19 century.

Figure 0.3 Map of the guide of rail
passengers of Spain, France and Portugal
(1870-1879), J. Palacios (left). Hispanic
Digital Library

Figure 0.4 Narrow and broad gauge
railways of the Basque-Navarre territory in
1926 (all the lines were already built) and
1987 (closure of the last line) (below).

——  Via mética
=——  Viaancha



Figure 0.5 View of Bilbao, from a railway
station (1). Skelton, P.

Figure 0.6 View of Bilbao. A tram in the
left, an interurban train in the centre and
an urban train in the right (2). Archive of
the Basque Railway Museum (ABRM)

Figure 0.7 La Naja (foreground) and
Concordia (background) stations in Bilbao
(3). ABRM

Figure 0.8 Three railway crossing close to
Bilbao, 1963 (4). Felix Zurita, Josep Miquel
Solé’s collection

DISUSED RAILWAY LINES (DRL)

Primitive railways were developed in all over the world in order
to adapt them to new technological advances. Their
electrification was an example of it. However, some of them
were not able to compete against subsequent road traffic or to
face the industry decline. Therefore, some specific elements or
even whole railway lines have been substituted, reused or

abandoned, if not already disappeared.

The well-known Euston station in London, for example (fig. 0.9,
0.10, 0.11 and 0.12), was opened in 1837 and extended several
times, but it was demolished and substituted in the sixties.
Conversely, the abandoned metro stations in Paris, continue to
deteriorate, although their reconvertion to restaurants,
swimming pools, discos, or underground gardens have been
proposed (fig. 0.13, 0.14 and 0.15). In this regard, the small City



Hall metro station in New York, disused since 1945, has been
preserved due to its elegance and distinctive design elements,
such as its arched ceilings or glazed tiles (fig. 0.16).

Nevertheless, large station areas remain usually abandoned

because huge investments are necessary for their reconvertion
or even preservation. Buffalo Central Terminal (fig. 0.17, 0.18
and 0.19), Michigan Central Station (Detroit) (fig. 0.20 and 0.21)
or the International station of Canfranc (fig. 0.22), all of them

legally protected as heritage elements, are examples of it.

Figure 0.9 Euston Station in 1936. The
Arch is tucked into the middle of the site,
with the Great Hall behind and offset
slightly to its left (1). Historic England,
EPWO049910

Figure 0.10 The doric arch of Euston
Station (2). Historic England

Figure 0.11 Current aerial view of Euston
Station (3). Webbaviation

Figure 0.12 Current Euston station (4).
David Hawgood



Figure 0.13 Abandoned metro station
(Arsenal) in Paris (1). Last seen December,
2017 in: http://www.20minutes.fr/france/
diaporama-3437-photo-737333-stations-
fantomes-metro-parisien

Figure 0.14 Underground garden proposal
for an abandoned metro station in Paris
(2). Manal Rachdi OXO Architects and
Nicolas Laisné Associés

Figure 0.15 Swimming pool proposal for
an abandoned metro station in Paris (3).
Manal Rachdi OXO Architects and Nicolas
Laisné Associés

Figure 0.16 City Hall metro station in New
York (4). Michael Freeman

Figure 0.17 Buffalo Central Terminal (5).
Andre Govia

Figure 0.18 Track platforms of the Buffalo
Central Terminal (6). Timothy Neesam

Figure 0.19 Interior view of the Buffalo
Central Terminal (7). Scallop Holden




Figure 0.20 Michigan Central Station (1).
Jean-Pierre Lavoie

Figure 0.21 Interior of the Michigan
Central Station (2). Jeremy Blakeslee

Figure 0.22 |International station of
Canfranc (3). Hannu



Table 0.3 Distribution of disused railway
lines by regions in Spain. Based on the
Inventory of Disused Railway Lines
developed by the Association of Spanish
Railways in 1993 (Aycart, 2001)

In the Basque Country, the increasing road transport or the
industry decline induced the closure of many of these railway
lines throughout the second half of the 20" century. The
kilometres of railway lines have highly decreased (79 ml/km?)
and nowadays, it is the territory with the highest percentage of
kilometres of disused railway lines per square kilometre in Spain
(Association of Spanish Railways, 1993) (table 0.2). The
construction of the future High Speed Railway wants to
overcome this decrease trying to compete with the road
transport.

Furthermore, the existence of two different gauges and the
difference to the international standard gauge hindered any
continuity between different railway lines at international level,

'DISTRIBU'I10N OF DISUSED RAILWAY LINES BY REGIONS

Region Km % m/Km2
Andalusia 1626 24,3 18,6
Castile and Leon 799 12 8,5
Aragon 726 10,9 15,2
Castilla-La Mancha 643 9,6 8,1
Catalonia 471 7 14,8
Valencian Community 429 6,4 18,4
Basque Country 378 5,7 52,1
Community of Madrid 313 4,7 39,1
Murcia 264 4 23,3
Extremadura 202 3 4,9
Navarre 200 3 19,2
Balearic Islands 186 2,8 37,1
Asturias 173 2,6 16,4
Cantabria 144 2,2 27,2
Galicia 78 1,2 2,6
La Rioja 69 1 13,7

but also at state and territorial level. It should be added that
almost all current disused railway lines were historically narrow
gauge.

All these kilometres of disused railway lines and the
redevelopment of the existing ones have made the high
existence of railway elements or lines that have been adapted,
reused or abandoned in the Basque territory. Henceforth, the
concept of “disused railway line” will be used referring to the
railways that do not have a rail use.

On the one hand, there are examples of railway stations of
disused railway lines that are used as railway stations of other
existing railway lines, such as the case of the railway station of
Zumaia (fig. 0.23 and 0.24) that belonged to the Urola Railway
and it is currently a station of the existing Donostia-Bilbao
Railway. There are also partially didused railway stations in the
Donostia-Bilbao Railway, where a pilgrim hostel has been
included in the railway station of Deba (fig. 0.27 and 0.28), for
instance, in order to take advantage of the upper stores, which
once included the worker residences. On the other hand, there
are abandoned railway stations that comprise a great heritage
that represent part of the history and could included new uses.
Ephemeral actions developed in these areas, such as in case of
La Naja Station in Bilbao (fig. 0.25 and 0.26), could promote
their initial valorisation.

Nevertheles, entire disused railway lines, composed of a linking
corridor and several built elements located along it, such as the
Urola or the Vasco-Navarro Railway (fig. 0.29, 0.30, 0.31 and
0.32), are the subject of study of this research, since they are
considered strategic for regional development in the
foreseeable futue.



Figure 0.23 A station of the Urola
Railway in Zumaia, 1986 (1). Th.
Leleu

Figure 0.24 Station of Zumaia of
the existing Donostia-Bilbao
Railway (2).

Figure 0.25 Station of La Naja in
Bilbao (3). Bilbao Bizkaia
Architecture

d Figure 0.26 Ephemeral interven-
tion in La Naja station (4). Last
seen December, 2017 in:
https://www.arquitecturayempres
a.es/noticia/rehabilitacion-del-bia-
space-la-naja-bilbao

Figure 0.27 Station of Deba of the
N existing Donostia-Bilbao Railway
| (5). Beltri

Figure 0.28 Interior or the railway
station of Deba (6). Montajes
Eléctricos Montelec S.L
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Figure 0.29 Route of the Urola Railway (1).

Figure 0.30 Railway station of the Urola
Railway in Iraeta (2).

Figure 0.31 Tunnel entrance of the Urola
Railway (3).

Figure 0.32 Railway shed of the Vasco-
Navarro Railway in a ruin state (4).
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The Basque-Navarre territory

The territorial contex of the disused railway lines of the Basque-
Navarre territory is described below taking into consideration
four factors defined by the regional planning.

PHYSICAL ENVIRONMENT

The Basque-Navarre territory covers the space between the
Pyrenees and Picos de Europa limited by the sea in the north
and the river Ebro in the south. In this regard, it is characterised
by creating a geographical articulation of fourfold influence:
Atlantic, Mediterranean, continental and peninsular (Meaza,
1989). Furthermore, it is featured by having two watersheds
that vary considerably in nature: the Atlantic or Cantabrian side
and the Mediterranean side. Rivers flow for short distances and
valleys are narrow in the first one. Meanwhile, rivers have
longer distances and flow into the Ebro River in the second,
creating plain terrains and open landscapes.

The hydrological network is a key element in its surrounding
dynamic and in overall regional planning. First residential,
industrial and infrastructural occupations arose near the rivers,
occupying lowland areas and becoming rivers into main
territorial structuring elements. This phenomenon occurred
especially in the northern slope, where narrow valleys are
converted into almost artificial corridors (Basque Government,
2008b).

The areas near the urban cores and the plains areas of the
territory were the initial locations of the industry that has
moved away from cities over the years. The proximity to the
energy (hydroelectric plants) and all these previous factors
made the industry to be located near the rivers in most cases.

12

The same applies for the railway due to geographical and
technical reasons (adaptation to the existing terrain which
entails creating fewer tunnels and bridges) on the one hand and
strategic reasons (the initial arrival of raw materials and the exit
of industrial goods or the subsequent passenger transport
between cores) on the other hand. Nowadays, disused railway
lines are presented as strategically placed linear elements,
especially in the northern valleys.

‘ SYSTEM OF SETTLEMENTS

The first main urban development process of the Basque-
link to the
subsequent territorial modernisation. Although the process was

Navarre territory was industrialisation and
different in each province, it was closely related to the arrival of
the railway as Gonzalez et al. exposed (2012).

With an early start, Bizkaia focused its development near the
river at first, and expanded it in four radial directions after,
creating a hierarchical centrifugal development model.
Gipuzkoa presented a more delayed development with a
decentralised and dispersed triangular organisation, creating a
centripetal and not hierarchical development model. In
Araba/Alava, the development process was focused in the
capital, while there was not almost any development in the rest
of the territory. The arrival and development of the railway
corresponded to the models presented above, especially in
Bizkaia and Gipuzkoa (Gonzalez et al., 2012). Hence, railways are
presented as structuring elements for the development of
growth areas and their modernisation. In the case of Navarre,
and although densities were rather low in general, the
settlement system was quite well balanced, formed by the
capital and other cores distributed in the territory and similar to

the Gipuzkoa’s one. Nevertheless, the industrialisation process



involved the vitalisation of the capital as the main regional core,
which caused the loss of central role of the intermediate cities
of the central zone of Navarre (Ferrer, 1991).

The current system of settlements is similar to the exposed
above. However, new infrastructures and technologies, and the
strategic location of the territory have made the connection
with Europe becomes really interesting, where the Basque-
Navarre capitals play an important role.

As described by the regional planning, the Basque Country has
one of the highest urbanisation rates of Europe, similar to areas
like the Dutch Raanstadt or the German Ruhrgebiet. In this
regard, the three Basque capitals have almost 36% of the
Basque inhabitants (67% taking into account their whole
metropolitan area) and 86% of the inhabitants live in urban
areas that have more than 10.000 inhabitants or in
capital’s
Furthermore, there is a large group of intermediate cities with
10.000 - 60.000 inhabitants that create a structuring urban
network and offer opportunity, diversity and balance to the

municipalities located in metropolitan  areas.

territorial model. These urban cores are mainly located in the
northern area. Finally, there are rural areas or municipalities
with less than 5.000 inhabitants, which have suffered a
decrease of population and number of settlements due to
industrialisation and urban development process (Basque
Government, 2008d). All these result in an increasingly more
significant limit between cities and rural areas.

The railway entailed the union of different type of cores (cities,
towns and small settlements, both rural and industrial) in its
arrival, while the closure of many of them took part in the
increase of the presented limit between urban and rural areas.

SOCIOECONOMIC SYSTEM

Population growth occurs closely related to urban growth and,
as a result, of industrial development. Accordingly, three
different phases can be distinguished in the demographic
process (Basque Government, 2008a): the highest population
growth occurred from the industrial revolution to 1980, due to
high immigration and birth rates; the population decrease
produced after 1981 because of the crisis of the traditional
industry; and the end of this decrease after the 21 century,
when population began to growth slightly. Although there have
not been significant variations in the last phase, population
ageing has become a current society challenge.

Economic activities were also changed because of the industrial
crisis of the eighties. On the one hand, the rapid development
of technologies has strengthened the concept of knowledge
economy. On the other hand, the tertiary sector has been
acquiring more importance, lightening the primary and
industrial sectors (Basque Government, 2008a). Nevertheless,
some economic diversification is necessary in order to develop,
especially in times of crisis. Hence, it should be mentioned the
change of functions produced in the last years in rural areas,
which incorporates activities related to tourism, local products,
new technologies, natural and cultural resources, etc.

MOBILITY AND ACCESSIBILITY

The construction of new roads or the arrival of the railway and
the automobile resulted in a social change because of the
reduction of space-time and the decline in importance of
pedestrians. Pedestrian walked along paths, but paths were
transformed into roads during the 18" and 19" centuries,
moving away pedestrians to hard shoulders (Etor, 1991). All
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these entailed a change in modes of transport that is currently
questioned again.

In relation to mobility data, on the one hand, walking and
cycling have the highest percentage of travels of the Basque
Country (Basque Government, 2008c). On the other hand, in
response to the increase of the motorised transport demand
over the past decades, transport infrastructures have
significantly increased. Nevertheless, the problem has not been
solved, since there are imbalances in the communication of
different areas, investment or renovation needed railways,
freight transport problems, etc. Moreover, the closure of
several railways that articulated whole valleys must be added. In
practice, the construction of new infrastructures is not enough

to deal with the increasing motorised transports (Hoyos, 2010).

Furthermore, interest in interprovincial and international
communications has considerably augmented. Infrastructures of
the 19" and 20™ centuries (main roads, railways, power lines,
etc.) structured the territory taking into account both main
cities and smaller urban or rural areas. New high capacity
current and future infrastructures (highways, high-speed
railways or energy networks), however, exclude this smaller
scale (Lozano & Arbaiza, 2010), favouring long-distance non-
daily connections.

As a result of all these factors, the transport model is currently
questioned. In this regard, sustainable mobility or active
transport issues are necessary to take into account in order to
deal with the economic and environmental problems of the
current model.
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Problem statement

There are thousands of kilometres of Disused Railway Lines
(DRLs) all over the world, hundreds of them in the Basque-
Navarre territory. They are understood as part of the history
and there is interest in their safeguarding. DRLs set a railway
heritage of great interest, but the lack of use and passage of
time have made them to be in danger of disappearing, if not
already disappeared. In the case of the Basque-Navarre
territory, the closure of the last line was in 1987 and, hence, the
current deterioration of most of the assets begins to rise
considerably. Accordingly, how to preserve these lines and what
they can be used for are part of the ongoing debate.

In this regard, some opportunities have already been suggested
in the context section:

- DRLs are strategically located in both territorial level (low
areas of valleys) and urban level (city centre areas). Thus, they
could have a high influence in urban and territorial regeneration
and development processes.

- DRLs go through urban and rural areas. Hence, they could
diminish again the limit between urban and rural zones creating
links between main cities, towns and rural areas.

- DRLs could act as cultural resources in urban regeneration
areas or connected rural settlements, giving rise to an economic
diversification and development of these areas.

- DRLs are linear infrastructures that maintain old local and
regional level connections. Moreover, they are suitable for
active transport modes that could reduce the economic and
environmental problems of the current transport model.

Nevertheless, there are two main strands in current proposals:
- On the one hand, restoration and enhancement interventions
of railway buildings (mainly station passenger buildings) and



their environments for new uses. Several of the building
interventions have been addressed as heritage element
interventions. However, in practice, the extension of the
concept of monument and its territorial dimension of last
decades are not taken into account.

- On the other hand, the reuse of the paths as new transport
infrastructures (mainly non-motorised transport means). The
restoration of the built railway heritage is proposed as part of
them, although in practice, this type of intervention focuses on
a single building.

Hence, current proposals do not take advantage of all
opportunities presented above or other new possibilities, and
are more restricted and focalised. They are generally focused on
isolated elements and buildings or on the line, but not on the
whole. That is why a change of mentality is needed. This change
is related to both theoretical and conceptual understanding of
disused railway lines and their future practical intervention
proposals.

The main problem of disused heritage elements is constant
damage. In this regard, in the theoretical framework,
regeneration and enhancement of heritage is not already
understood as a waste of money, but as an opportunity to
renew and develop. Moreover, valorisation of specific types of
heritage, such as industrial or public works heritage, has begun
over the last years. Accordingly, an approach to public spaces
and a rediscovery of infrastructures as urban design elements
have occurred due to the last theoretical and conceptual trends.
This promotes the valorisation of old industrial areas,
understanding them as opportunity areas for the recovery of
heritage and urban centres (Tarchini, 2010). In the case of rail
areas, Tarchini (2010) claimed that their value is in their public
condition, which is separated from the urban network and

organised in a continuous spatial network formed by different
elements, and that is why future interventions should take
advantage of the oppotunities of these characteristics. The
considering of the railway heritage as a whole (formed by
buildings, empty areas, access areas and the urban networks
connections) is a way to enable this enclaves to be integrated
effectively into urban dynamics, generating transformations for
problem-solving, in addition to recognise the construction and
development process of the railway heritage itself (Tarchini,
2010).

Practical approaches and interventions, however, show a
mismatch between theoretical and practical achievements,
demonstrating the difficulty to apply this integrated view
(Porcal, 2011). This research would seek to fill the existing gap in
this area and emphasizes that the analysis of the disused railway
lines should have a comprehensive vision in order to achieve the
same view in their protection or future interventions. In this
regard, the objective of this thesis work is to create a
methodology for the comprehensive analysis of disused railway
lines, which will show the potential of the lines in the
surrounding territory.

As already summarised in the conclusions of the V Conference
for the Conservation of Industrial and Public Works Heritage in
Spain (TICCIH, 2009), the definition of a conceptual framework
and the development of methodologies that take into account
the complexity of cultural landscapes (where industrial and
railway heritage can be included, as will be shown later) are
needed. In addition, industrial heritage areas should be
noteworthy elements of urban and regional planning, taking
into consideration that they are structuring axes of territory on
occasions.

15



Case studies

Disused railway lines of the Basque-Navarre territory in general
and in particular the Vasco-Navarro Railway are used as case
studies in order to create an analysis methodology. A new
approach and its related methodological processes are
developed for that purpose.

On the one hand, the main disused railway lines of the Basque
Country and Navarre are used to make a general analysis in
order to address the new approach of the methodology. As it
was said before, the Basque Country is the territory with the
highest percentage of kilometres of disused railway lines per
square kilometre in the state (Association of Spanish Railways,
1993). Twelve lines have been selected, which were used for the
transport of goods and passengers. They are the ones that may
have some potential in the regional planning of their
surrounding areas (fig. 0.33 and table 0.4).

On the other hand, one of main lines presented above (the
Vasco-Navarro Railway) is used to make a detailed analysis to go
in depth into the definition of the methodology. The first
section of the Vasco-Navarro Railway was opened in 1887, but
the entire route was not completed until 1927. Fifty years later
(1967), the railway was closed and most of the rail line
kilometres have been turned into greenways or bicycle lanes in
recent years. Furthermore, a part of the Maltzaga-Zumarraga
railway has been added to the analysis because it enables the
connection with the next valley, which is considered important
for the territorial structuring effect of a linear infrastructure.
They cover together three different provinces and 145
kilometres, crossing through diverse territories or landscapes,
from main cities to rural towns or protected natural areas (fig.
0.33).
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DRLs OF THE BASQUE-NAVARRE TERRITORY

Railway line Open Closure km
Bidasoa 1916 1956 51
Plazaola 1914 1953 84
Irati 1911 1955 59
Tarazona 1886 1972 21
Urola 1926 1987 27
Vasco-Navarro 1927 1967 139
V. branch Elorrio 1905 1975 15
V. branch Zumarraga 1888 1979 26
Lutxana-Mungia 1894 1977 13
Bilbao-Lezama 1895 1908 10
Sestao-Gasdames 1876 1969 22
Traslavifia-Castro 1898 1966 33

Table 0.4 Open and closure years of DRLs
of the Basque-Navarre territory.
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Figure 0.33 Location of the Basque-
Navarre territory (below) and the main
DRLs of the Basque Country and Navarre
(right).
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Suitability and topicality of the issue

The research topic has been highly developed in last decades
and years. However, more effort must be done due to two main
reasons. On the one hand, the passage of time has made
disused heritage elements in danger of disappearing. The more
time that passes, the more likely the elements will disappeared,
decreasing the potential that the whole line could have. On the
other hand, old infrastructures and industrial areas are
strategically located in urban areas, becoming the main
resources that cities have for redevelopment and regeneration.
The latter is an opportunity that will hardly return again
(Tarchini, 2010), making the topic somewhat essential.

Furthermore, governments have been working for years in
some of the issues of this thesis, such as cultural heritage or
sustainable mobility. Conversely, these research areas are dealt
with independently of each other. It is therefore necessary to
integrate different research areas and disciplines in order to
achieve a comprehensive perspective and as a result, a
comprehensive methodological proposal. Trachana (2011) have
already pointed out that heritage elements should be also
analysed at a landscape level and their research should be
developed in more different disciplines, such as regional
planning and management, urban planning and architecture.

Finally, it should be noted that this research was supported by a
research training grant from the Department of Education,
Language policy and Culture of the Basque Government. An
international stay in the School of Planning of the University of
Waterloo (Ontario, Canada) was also supported by the same
department. This stay of six months was an opportunity to
interact with other research disciplines and see firsthand
international examples.
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Thesis organisation

The work has been divided in four parts, which are explained in
next lines and represented in fig. 0.34:

In Part I, the theoretical and methodological frameworks are
presented and the objectives of the present thesis work are
defined:

- Chapter 1 reviews the theoretical aspects that disused railway
lines could comprise taking into account which the issue under
consideration is, how it is presented in current planning
proposals and which opportunities it could have. In this regard,
firstly, the heritage nature of disused railway lines is exposed
taking into account their territorial nature. Secondly, the current
situation of disused railway lines in the regional and urban
planning is shown. Finally, interactions between transport and
land use are analysed and a specific urban development model
is presented. Accordingly, the main objective of the research is
defined.

- Chapter 2 exposes the methodological aspects of the
conclusions obtained in the theoretical framework. Accordingly,
the concept of system and its analysis are looked through,
accessibility analyses are studied in literature and the
node/place model and its variants are presented. Each of the
three subsections of the methodological framework is directly
based on one of the three subsection of the theoretical
framework. Accordingly, the specific objectives are defined and
the research process is designed.

Part Il, Part Ill and Part IV focus on the creation of the
methodology for the analysis of disused railway lines:



Figure 0.34 Flowchart of the thesis
organization where the four parts of the

research and their
chapters are represented.
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- Part Il (chapter 3) shows an approach to the methodology for
the analysis of disused railway lines by means of a case study.
Twelve disused railway lines of the Basque-Navarre territory
have been selected in order to obtain general results and
compare the different lines between them.

- Part lll (chapters 4, 5 and 6) develop a detailed analysis of one
of the disused railway lines (the Vasco-Navarro Railway) for
deepening the definition of the methodology. The analysis, in
turn, has been divided in several chapters, focusing each of
them in a different perspective.

- Part IV (chapter 7) presents the comprehensive methodology
for the analysis of disused railway lines.

Finally, the conclusions obtained in this research and the further
work are summarised.
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PART I: THEORETICAL AND METHODOLOGICAL FRAMEWORK







1. THEORETICAL FRAMEWORK

This framework comprises the theoretical aspects that disused
railway lines could embrace taking into consideration the
composition of the subject of study and its future approaches.
Accordingly, on the one hand, the heritage nature of disused
railway lines is exposed and, on the other hand, their current
situation in the regional and urban planning proposals or
transport based development proposals are shown.
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1.1. Disused Railway Lines (DRL) as heritage systems in the territory

The heritage value of an old architectural masterpiece is usually
well known by anyone. However, other elements such as
intangible items, daily use elements or industrial and
infrastructural buildings do not have the same admiration, at

least so far.

1.1.1. The concepts of industrial heritage and railway
heritage

The concept of heritage has been extended from monument to
cultural and natural heritage in last decades (Aguilar, 2001).
Although the promotion of the railway heritage is still at an
early stage, this heritage has been already recognized as cultural
heritage and it is linked to other subtypes of heritage, such as
industrial or public works. This has helped to understand the
railway heritage in its entirety.

The historical-artistic heritage of the Basque-Navarre territory is
regulated by the Spanish legislation (The Act 16/1985, of June
25, on the Spanish Historical Heritage), which introduced
several variations in relation to the previous law (The Act on the
Historical-Artistic Heritage of 1933) (Spain, 1933; Spain, 1985).
The old law dealt with the concept of monument while the
current one refers to scientific and technical interests as value
factors, thus including industrial elements in their heritage
elements spectrum, even though it is not directly mentioned.
Moreover, the spatial definition of the concept of heritage has
been also increased, referring to “zones” or “sites”, such as
archaeological sites and zones or natural areas, gardens and
parks. Nevertheless, the heritage concept of this legislation
(1985) is almost obsolete in relation to subsequent other plans.
In thid regard, the Basque regional planning, at the beginning of
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the century, refers to the architectural heritage* as a concept
that involves from any construction element or building to sets
of buildings with cultural or historical significance. This means
that the concept comprises in addition to architectural
elements, industrial and engineering works of urban or rural
areas, including public works, infrastructure service facilities and
others (Basque Government, 2000).

INDUSTRIAL ARCHITECTURE

In order to comprehend the concept of industrial heritage it is

necessary to define before the concept of industrial
architecture. As Sobrino (1996) claimed, industrial architecture
did not emerge as an outward-looking typological model
(aestheticism), but a prototype (functionalism) able to organise
the spatial distribution of the volumes and foresee their
development (flexibility) over time. This type of architecture
was created for the mechanical era and was thus, a result of the
industrial revolution, which brought ideological changes such as
compatibility, time precision, exchangeability, quality control,

etc. (Aguilar, 1999).

The beginning of the industrial revolution in the Basque Country
was in 1841, when customs were moved from the hinterland to
the coastal. As explained before (see Introduction), industrial
areas were strategically located near rivers and urban areas.
However, industrial sites were moved out of urban areas over
the years and related to an economic crisis, which resulted in
hundreds of disused industrial facilities. In this regard,
deindustrialisation was seen as an opportunity to recover urban

* This review focuses on architectural heritage but being aware of the existence
of other type of heritages such as intangible elements, movable heritage, etc.



land and promote urban renewal (Herreras & Zabala, 2012). At
the same time, an interest for the study, valorisation and
safeguarding of this type of architecture was emerging as an
opposite feeling. Other European regions, such as England
(first), Holland, Belgium and France took the first steeps and
Mediterranean areas came after. In Spain, Catalufia and the
Basque Country were pioneers in the valorisation and
preservation of industrial architecture, since they were the most
industrialised regions (Herreras & Zabala, 2012).

Accordingly, the definition of industrial architecture was
developed in relation to its valorisation. That is why there was
not almost no definition until some years ago. Nevertheless, it
has been a widely studied issue in recent years. Aguilar (1999)
defined industrial architecture as the architecture that has
exploitative or industrial purposes, is related to commerce and
is based on socioeconomic necessities. In addition, industrial
architecture is not limited to industrial use buildings; it is also
the architecture of the ideology of the mechanical era. This was
related to the appearance of new industrial materials, such as
iron, steel or reinforced concrete and new architectonic
typologies (markets, slaughterhouses, stations, etc.) which were
created in response to the new necessities of the industrial
society. Something similar occurs with technical facilities (public
works, such as canals, bridges, railways or water, gas and
electricity supplies) or residential buildings (working class)
(Aguilar, 1999).

The main features of the industrial architecture were also
defined by Aguilar (1999): functionality; rationality, sincerity and
transparency; prefabrication; architecture based on catalogues;
assembled architecture; standard style; and brand architecture.

INDUSTRIAL HERITAGE

In 2003, a National Assembly of TICCIH®> (The International
Committee for Conservation of the Industrial Heritage) was held
in Moscow. This assembly arises from the need to recognize the
importance of studying and preserving the elements that had an
active role in the industrial revolution, since the material
evidence of these profound changes has a universal human
value. As a result of the assembly, the well known Nizhny Tagil
Charter for the Industrial Heritage was released, which exposes
the basic principles of definition, valuation, classification,
and dissemination of

protection, training

industrial heritage. According to the charter:

preservation,

Industrial heritage consists of the remains of industrial culture
which are of historical, technological, social, architectural or
scientific value. These remains consist of buildings and machinery,
workshops, mills and factories, mines and sites for processing and
refining, warehouses and stores, places where energy is generated,
transmitted and used, transport and all its infrastructure, as well as
places used for social activities related to industry such as housing,
religious worship or education. (TICCIH, 2003)
Furthermore, The Dublin Principles were created in
collaboration with TICCIH in the 17%" General Assembly of

ICOMOS® (International Council on Monuments and Sites) in

° The first International Conference for the Conservation of the Industrial
Heritage took place in the Museum Ironbridge (UK) in 1973. However, it was in
1978, as a result of the third edition of this conference (Stockholm) when the
world organization (TICCIH) was created. This congress is held every two or
three years since 1973 and its main objectives are the development of
international cooperation and promotion of national initiatives for the
conservation of industrial heritage.

5 |COMOS is a non-governmental international organisation dedicated to the
conservation and protection of the world's monuments and sites and related to
the UN (United Nations) by means of UNESCO (United Nations Educational,
Scientific and Cultural Organisation). It was created in Warsaw in1965, following
the principles of the newly created Venice Charter (International Charter on the
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2011. In those principles (Joint ICOMOS-TICCIH Principles for the
Conservation of Industrial Heritage Sites, Structures, Areas and
Landscapes), 14 common principles were defined, where the
first one referred to the definition of the concept.

The industrial heritage consists of sites, structures, complexes,
areas and landscapes as well as the related machinery, objects or
documents that provide evidence of past or ongoing industrial
processes of production, the extraction of raw materials, their
transformation into goods, and the related energy and transport
infrastructures. Industrial heritage reflects the profound
connection between the cultural and natural environment, as
industrial processes —whether ancient or modern- depend on
natural sources of raw materials, energy and transportation
networks to produce and distribute products to broader markets. It
includes both material assets —immovable and movable-, and
intangible dimensions such as technical know-how, the
organisation of work and workers, and the complex social and
cultural legacy that shaped the life of communities and brought
major organizational changes to entire societies and the world in

general. (ICOMOS, 2011)

In turn, each association (TICCIH and ICOMOS) has its national
committee working on the preservation of industrial heritage at
the state level. Furthermore, at a regional level, the Basque
Country has also worked in the areas of dissemination and
defence of its industrial heritage since the early eighties (IOHLEE
(coord), 2012). In 1982, the first conference on Protection and
Revaluation of the Industrial Heritage was held in Bilbao and as
a result, the Association of Friends of the Technical Museum of

Euskadi was emerged in 1984 and its successor, IOHLEE’
(Basque Association of the Industrial and Public Works
Heritage), in 1989. According to IOHLEE, industrial heritage
should be understood as a wide perspective object that includes
not only buildings, architectural structures and production
machinery, but also the means of transportation and
communication through which raw materials and products
came and were marketed, residences, associative and
healthcare centres for workers, public services and ultimately,
the landscapes modified by the extractive and industrial

activity®.

Finally, citizen perspective results also important in the
valorisation, defence and dissemination of industrial heritage
and consequently, in the wide nature of the current definition.
The demolition of the Doric portico of Euston Station (1835-
1837) in 1962 is understood as the beginning of the citizen
movement, sensitising public opinion and thus disseminating
widely the interest in this heritage (Herreras & Zabala, 2012).
Accordingly, and as in the case of industrial architecture, the
development of the concept of industrial heritage was linked to
the study and valorisation of industrial architecture.

In this framework, the concepts of industrial architecture and
industrial heritage are not limited to factories or industrial
buildings themselves, but encompass the entire manufacturing
process, including infrastructures, services, as well as the
concept of place. This is also reflected in the legislation and
planning documents referred to industrial heritage, which have

Conservation and Restoration of Monument and Sites, 1964) and with the
objective of promote the theory, methodology and technology applied in
conservation, protection and valorisation of monuments and sites of cultural
interest.

ICOMOS is also responsible for proposing assets be introduced into the World
Heritage List and TICCIH is its special adviser in industrial heritage issues.
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"They work in the protection, preservation and enhancement of the industrial
and public works heritage, following the principles embodied in the Nizhny Tagil
Charter (2003). This association consists of a multidisciplinary team and it was
responsible for making the inventory of industrial and public work heritage of
the Basque Country.

8 Last seen October 2017, in: http://www.avpiop.com/




been developing and expanding the concept over the years.

At state level, the first Spanish plan on industrial heritage was
created in 2001 (Industrial Heritage National Plan) and replaced
by the current one in 2011. There are some differences related
to both the concept of industrial heritage and the elements
covered. The first plan refers to “set of elements”, while the
second distinguishes between “set of movable or immovable
assets and systems of sociability” and uses the same scheme for
the classification of the assets, presenting an evolution. In the
section of immovable assets in turn, the concept of “industrial
systems and networks” is included to the concepts (industrial
elements, industrial sets and industrial landscapes) of the
previous plan. Consequently, according to the plan, industrial
heritage should be understood in a comprehensive way and
their assets as an integral whole composed of the landscape in
which they are inserted, the industrial relations with which they
are structured, the architecture that characterizes them, the
techniques used in their procedures, the files generated and
their symbolic practices (Spanish Institute of Cultural Heritage,
2011).

At regional level, although there is not any specific plan on
industrial heritage, cultural heritage legislation needs to be
taken into consideration, since industrial heritage should be
understood as part of the general cultural heritage (TICCIH,
2003). The Act 7/1990, of July 3, on the Basque Cultural
Heritage classifies assets in three categories® (monument,
monumental set and cultural space), while the Act 14/2005, of

9 Monument: all movable or immovable asset which, individually considered,
has an important cultural interest. Monumental set: any group of movable or
immovable assets which forms a cultural unit. Cultural space: constituted by
places, activities, creations, beliefs, traditions or past events linked to relevant
forms of expression of the culture and lifestyle of the Basque people. (Basque
Country, 1990b)

November 22, on the Navarre Cultural Heritage classifies
heritage assets in seven categories'® (monument, historical set,
historical site, archaeological zone, cultural landscape, historical
route and historical garden). This difference is closely related to
the dates of each law and that is why the Basque law is out of
date, although it was pioneer in its conception. Since then,
several new drafts have been presented, even adopted. First of
all, the Regional Sectorial Plan of the Basque Cultural Heritage
was drafted (2000) and adopted (2001) from the regional
planning area, although this approach was after dismissed.
Afterwards, several drafts have been presented with the aim to
update the current cultural heritage law (Basque Country, 2011;
2015 and 2017). Although none of them have been definitively
approved, the latter two present a similar classification (six
categories) than the Navarre law. In the Navarre legislation
however, direct reference is also made to industrial heritage
defining the concept (article 66) and its protection (article 70) in
the Chapter Il of the Title V (Navarre, 2005).

1 Monument: immovable assets that constitute architectural or engineering
achievements or colossal sculptures provided they have historical, ethnological,
artistic, scientific or social interest. Historical set: group of immovable assets
that forms continuous or dispersed foundation unit, conditioned by a physical
structure representative of the evolution of a human community for being
witness of their culture or constituting a use value and enjoyment for the
community. Historical set is also any individualised core of assets within a
superior population unit that fulfils the same characteristics and can be clearly
delimited. Historical site: Place or natural spot linked to events or memories of
the past, popular traditions, cultural or natural creations and human works that
have historical value. Archaeological zone: Place or natural spot, where there
are movable or immovable assets that can be studied with archaeological
methodology, whether they have been extracted or not and whether they are
on the surface, underground or under water. Cultural landscape: Natural spot,
area of ethnological interest, group of buildings or facilities linked to lifestyle,
culture and traditional activities of the Navarre people. Historical route:
communication path with cultural, historical, ethnological or technical
importance. Historical garden: delimited space, product of human management
of natural elements, sometimes complemented with masonry structures, and
estimated to be of interest depending on its historical origin or past or its
aesthetic, sensory or botanical values. (Navarre, 2005)
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Taking into account all of the above, the concept of heritage has
been broadened from monument to cultural and natural
heritage that refers to a past period, even if it is recent.
Therefore, if the industrial heritage will be understood as an
integral heritage, the monument, the artefact, the document or
the oral history would be under study (Aguilar, 2001). As Aguilar
(1999) claimed, a bridge, a railway or a lighthouse is not only an
engineering or artistic work but also the result of a specific
economic organisation of communications. In the case of a
railway, the trace that its construction left is an important part
of the heritage, complemented in turn by all the elements that
are part of the heritage system.

Nevertheless, although a wide subject of study is included
theoretically in the concept of industrial heritage, most of the
studies, and especially inventories and catalogues, focus on
architectonic and technologic elements in practice, leaving aside
for example, the transportation or communication sectors.

RAILWAY HERITAGE

As in the general concept of heritage, railway heritage is also
composed by a wide range of elements. That is why railway
heritage refers to lines that cross, link and define the territory;
constructions; rolling stocks and devices that reveal the
development of the transport technology and a desire to
progress; company files; and the oral memory (Aguilar, 2008).

Furthermore, Garcia Alvarez!! (2007) used the general concept
of Historical and Cultural Railway Heritage and argued that it
consists of a set of heterogeneous elements that can be

1 Alberto Garcia Alvarez is director of the Association of Spanish Railways (FFE),
created in 1985 and which works in the recovery, custody and dissemination of
the railway heritage and collaborates with companies of the Spanish railway
public sector, such as Adif, Feve, Renfe or Eusko Trenbideak.
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classified depending on their features and uses (artistic railway
heritage, industrial railway heritage and documental railway
heritage). This research work focuses on industrial railway
heritage, which in turn, is composed of elements linked to
industrial railway activities and divided in various groups:
vehicles; other movable assets of railway use; pieces;
immovable assets formed of buildings or groups of buildings;
railway facilities; infrastructure, path and all its element and
facilities; and sets that integrate several of the previous ones
(Garcia, 2007). This rigorous classification of the different types
of railway heritage is interesting to comprehend not only the
broadness of the concept, but the importance of non-separation
of elements, since each element is part of the whole railway
complex, set or system.

The architecture that represents these elements (railway
architecture) is part of industrial heritage so they share features
like functionality, prefabrication, standard architecture, etc.,
leaving aside aestheticisms (although beautiful exceptions could
always be found). The main element of this architecture has
always been the station, which supposed the creation of a new
architectural type!2. The typology makes possible to repeat the
shape of the building with same variations, since the design of
the railway architecture was not limited to the creation of one
station area, but the design of all buildings in all towns (Ferrari,
2010). In this regard, the type was reduced to a scheme that
resulted from the process of deducing a common base form or
outline of the set of formal variants, and the characteristics of

2 Type is the concept that describes a group of elements that have a same
formal structure and can be grouped by their common features without losing
their own singularity. Elements that have continuity can be found forming the so
called “typological series”, each of them a type with its own entity. However, it
does not prevent from defining a new formal structure when they act towards
one another, creating the “base type” concept, which will give meaning to the
continuity of the series (Moneo, 1978).



this base form must be understood as the formal structure that
has an intrinsic possibility of allowing variants (Ferrari, 2010).

Thus, the station is a building that has its own entity and
maintains a series of continuous structuring elements that
define the base type. But at the same time, it is a building in
constant relation to the real problems and the existing society,
which are necessary to solve or be adapted to, by means of a
constant transformation (Aguilar, 1988). Accordingly, the station
comprises the terms of a new typology but gives a response to
each city or environment, all this based on the industrial
features of functionality, prefabrication and standardisation.
That is why a classification of stations is made in several
categories according to their features or needs.

Nevertheless, the station is only one of the elements mentioned
above, just part of the whole railway system. In this regard, the
passenger building of a station is not an element of basic need
in the complex system of constructions of a new railway line. It
is therefore, a secondary element in a railway operation
(Aguilar, 1988). In this regard, the analysis of the passenger
building within its own railway structure is necessary (Aguilar,
1988), since the historically most important and characteristic
element is a component of a system, where its potential is
increased.

1.1.2. From industrial and railway heritage to cultural
landscape

The concept of heritage has been extended from monument
(understanding it as an isolated element) to other broader
concepts (monumental sets, sites, cultural and natural heritage,
cultural landscape, etc.) that are related to the surrounding
territory. Heritage in general, and industrial and railway heritage

in particular, have been closely linked to the territorial
development, and this gives rise to comprise several heritage
elements in inclusive heritage areas, such as industrial valleys,
port areas, mining areas and communications. “Territory” and
“landscape” are essential ideas in this approach and “cultural
landscape” the global concept that the railway heritage could
adopt for its comprehensive analysis.

LANDSCAPE

Landscape and territory are a reality in constant evolution
(Galindo & Sabaté, 2009), so the railway heritage is not
surrounded by a static or past environment, as has been seen
on occasion. On the one hand, railway heritage should be
understood in its continuous evolution and especially in the
evolution of its surrounding reality. On the other hand, it is
necessary to comprehend the changes that are producing in
that evolution, such as the industrial revolution or its decay. The
industrial transformations changed past territorial patterns,
adapting strong industrial tradition spaces or creating new
scenarios, such as railway transports (Herreras, 2012). The
closure of railway lines should thus be understood as another
turning point in the territorial evolution and as an excellent
starting point for the next stage.

However, landscape is not always immediate or evident. It is a
dynamic and complex reality, so in addition to its explicit
elements (physical, material and tangible ones), it has a series of
components (intangible ones) that are difficult to distinguish
with the naked eye, but it would be devoid of identity without
them (Cruz, 2010). Heritage should be understood and analysed
in this broad landscape concept, as an integral part and
considering it beyond mere support. As an identity value,
landscapes are extended over time, providing continuity and,
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hence, balance to the history (Juaristi, 2012).

There is not a total consensus when defining the concept of
landscape. That is why it is important to comprehend the
territory as a social construction, the result of a long process of
human intervention on environment (Troitifio, 1998). On the
one hand, landscape could be regarded as the field seen from a
specific point, but on the other hand, there is a human factor
that could take part in both landscape transformations and
perception. Nowadays, the definitions most often used
encompass these two approaches. According to Trachana
(2011), the landscape covers the place itself, its geomorphology
and natural features; its built environment, infrastructures,
open areas and gardens, constructive features and spatial
organisation; visual relationships and other elements of the
urban and territorial structure. But it also covers social and
cultural practices, economic processes and other intangible
dimensions of the heritage that define its identity and diversity.

In this regard, for the European Landscape Convention'?
adopted in 2000 by the European Council, “landscape means an
area, as perceived by people, whose character is the result of
the action and interaction of natural and/or human factors”
(European Council, 2000). Moreover, the Convention includes
landscapes that might be considered outstanding as well as
everyday or degraded landscapes, such as industrial landscapes.

'3 Historical background to this Convention are the Mediterranean Landscape
Charter (Seville Charter, 1992) and the Recommendation n2 R(95)9 referred to
the Conservation of Cultural Sites integrated within the Landscape Policies
(1995). The European Landscape Convention was held in Florence in October
2000 and it was based on the conviction that landscape plays an important role
of general interest in cultural, ecological, environmental and social issues, and
can contribute to the employment creation. The general objectives of the
Convention were to promote landscape preservation, management and land-
use planning, as well as the organisation of European cooperation in this field
(European Council, 2000).
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INDUSTRIAL LANDSCAPE

Industrial landscape has been described as the most complex
and elaborated form of human land occupation and
simultaneously, as the most ephemeral structure. Accordingly,
when built elements or people are subordinated to a productive
goal and this is over, the first ones are substituted or
abandoned while the second ones need to emigrate or change
their lifestyles in order to stay (Trachana, 2011). Therefore,
industrial landscapes have been usually related to the adjective
“degraded”, but its current definition shows the features it has
as both an important part of the society that it serves and
heritage of the current society.

According to Trachana, the main characteristic of industrial
landscapes is their dynamic nature, i.e. their capacity for
constant transformation due to the rapid technology
development and as a result, their rapid obsolescence and their
need for adaptation. Hence, intervention and transformation of
industrial landscapes could be justified as a new stage of the
landscape (Trachana, 2011), presenting the landscape in

continuous evolution, as mentioned before.

Furthermore, as the concept of landscape is conditioned by the
human factor, industrial landscape has been built by the human
being for economic purposes. Therefore, these intervened
landscapes involve an interaction between their components
and complementary elements located in a consistent scenario
that are not necessarily limited to a continuous area or a single
company, such as productive settlements built around a river
axis, a harbour front, or a communication or energy
infrastructure. In this way, industrial heritage elements appear
when necessary, linked to a higher set, such as a port, railway,
mining zone or a big industrial site (Herreras, 2012).



Industrial landscape is thus formed by elements of diverse
nature, which as a whole, comprise the surrounding territory
and could even organise and structure it. For instance, it is the
case of transport landscapes (water, passenger, goods, energy
or communications transport) which according to Aguilar
(2007), are the ones that better describe the current territory.
They are comprised of networks, lines, signals, landmarks, their
facilities or influenced areas, while they are scenarios of
multiple activities. These routes and scenarios have developed
over time, defining a territory that keeps several material
remnants of that time and is redrawn on the latest ones
(Aguilar, 2011).

These transport and industrial landscapes are the ones that
have constituted the society for decades and they are still
present in the daily life. Some of them have evolved, but others
involve the risk of disappearing, since they are obsolete and
stuck in the past. In this regard, the Spanish Industrial Heritage
National Plan (2011) has already proposed the identification of
the main industrial landscapes and initiated action plans. These
plans should favour local development in addition to preserve
cultural heritage (Spanish Institute of Cultural Heritage, 2011).

CULTURAL LANDSCAPE

The concept of landscape is useful in the context of heritage
preservation because it emphasizes the context nature or the
relations between elements (Juaristi, 2012). The entire context
gives meaning to the landscape in general and the heritage in
particular, creating the broad concept of cultural landscape.

In 1972, the Convention concerning the Protection of the World
Cultural and Natural Heritage of UNESCO was held in Paris and
an innovative definition of heritage was given using the notion

of “site” in order to protect landscapes and integrate the
concepts of cultural and natural heritage (UNESCO, 1972).
Nevertheless, it is in 1992 when the World Heritage Committee
included the concept of cultural landscapes in the Operational
Guidelines for the Implementation of the World Heritage
Convention of UNESCO. The Convection thus became the first
international juridical instrument to identify, protect and
preserve cultural landscapes of outstanding universal value.
According to the several revisions of the Guidelines, cultural
landscapes “are illustrative of the evolution of human society
and settlement over time, under the influence of the physical
constraints and/or opportunities presented by their natural
environment and of successive social, economic and cultural
forces, both external and internal” (UNESCO, 2015). They
represent the "combined works of nature and of man", so the
concept is based on cultural and natural aspects. The agent
(cultural) is formed by the action of a social group and the
environment (natural) by the natural landscape on which they
act (Sauer, 1925).

In addition, under the Cultural Landscape National Plan'4,
cultural landscape is the result of the interaction between
people and natural environment over time. It is represented by
a territory that is perceived and valued for its cultural features,
which are the result of a process and the basis of the identity of
a community (Spanish Institute of Cultural Heritage, 2012). In
the same way, Trachana (2011) defined cultural landscape as

% Cultural Landscape National Plan was created in 2012. Cultural heritage (The
Act 16/1985, of June 25, on the Spanish Historical Heritage) and natural heritage
(the Act 42/2007, of December 13, on Natural Heritage and Biodiversity) were
separately considered until then. It aims to safeguard landscapes of cultural
interest, understanding “safeguard” as the necessary measures to ensure the
viability of the cultural landscape, including identification, characterisation,
documentation, research, protection or enhancement acts, covering definition,
delimitation, component analysis and management aspects, and using a
sustainable development approach (Spanish Institute of Cultural Heritage, 2012)

31



the result of the development of human activities in a certain
territory composed of the following components: natural
environment, human action and developed activity. Thus, a
third component (activity) is included in relation to the
definition of landscape.

Therefore, as Herreras claimed, cultural landscapes could be
considered as the “memory of the territory” because it is
possible to perceive and interpret in it the formal expressions of
human activities over time. Consequently, their valorisation and
management are current responsibilities, in addition to an
opportunity to create high quality environments and societal
values for future generations (Herreras, 2012). In this regard,
intelligent heritage management is considered strategic to
economic development while areas in decline opportunities for
future transformations (Sabaté & Schuster 2001).

LINEAR LANDSCAPE

The World Heritage Committee identified several groups or
systems related to cultural and natural heritage in addition to
cultural landscapes, such as historical cities and city centres,
heritage channels or heritage routes. In this regard, and in order
to identify the existing gaps of the World Heritage List, a group
of experts met in 1994. Several meetings of regional experts
took place, from which two were related to linear landscapes:
the first one was linked to cultural routes (Madrid) while the
second one to channels (Canada).

In this framework, linear landscapes should be understood as
networks that could organise and articulate their surrounding
territory. They can be natural (rivers) or artificial (transport
but they all have a high

infrastructures) system or

comprehensive value. Historical routes, channels, railways,
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road, etc. are presented as linear landscapes, linear
infrastructures with historical character, territorial vision and
heritage value. Nonetheless, they are not monumental
elements but functional elements that played an important role
in the interaction with other areas, which are currently precious
past or decayed testimonies of territorial exploitation and

organisation (Porcal, 2011).

In this regard, the transport network is not a singular
monument, industrial set, environment or a place in the
landscape. It is a group of communication routes based on a
productive system of infrastructure construction, and a
technological legacy that it is necessary to know and preserve
(Aguilar, 2010). It was also a symbol of the progress to be
benefited of, since it influenced the surrounding territory
creating a new hierarchy (Herreras, 2012).

These infrastructures were adapted to the territory interacting
and integrating in the surrounding environment, forming part of
it and in turn, imposing in the future. Thus, land territorial
infrastructures are characterised by their high heritage,
symbolic and cultural value on the one hand, and its territorial
dimension and dynamic character on the other hand (Porcal,
2011).

CULTURAL ROUTE

As part of linear landscapes, cultural routes were also issue of
interest for the World Heritage Committee. In 1997, the
European Institute of Cultural Routes and the mark of European
Cultural Route were created by the European Council and in
1998, the International Scientific Committee on Cultural Routes
of ICOMOS was created with the support of UNESCO. However,
the Charter of Cultural Routes was not ratified until 2008. In this



charter®® the concept of cultural route evidences the evolution
of the ideas referred to its perspective and the increasing
importance of the context and territorial level, and reveals
heritage macro-structure at different levels (ICOMQOS, 2008).

Cultural Routes are thus defined as all means of transportation
aquatic or other type) that are physically
determined and characterised by having its own specific

(terrestrial,

dynamic and historic functionality to serve a certain purpose,
and meets the following conditions: being the result and
people and
multidimensional interchanges of goods, ideas, knowledge and

reflection of interactive movements of
values between towns, countries, regions or continents over
long periods of time; having created a multiple and reciprocal
fecundation of affected cultures in space and time, which is
presented in their tangible and intangible heritage; and having
integrated the historical relations and cultural assets associated

with its existence in a dynamic system (ICOMOS, 2008).

In this regard, the cultural and heritage value of the Way of St.
James has been recognised by the European Council since 1984
and it was declared the first cultural route by the Council and
World Heritage by UNESCO in 1987. It should be added that
several of the former railways fulfil the requirements mentioned
above, even if they are not declared as cultural routes.

> The Charter of Cultural Routes was ratified in the 16™ general assembly of
ICOMOS (2008) that was held in Quebec. Its objectives are: to lay the conceptual
foundations and research methodologies of the cultural route category in
relation to other categories; to raise essential mechanisms to develop
knowledge, valorisation, protection, conservation and management of cultural
routes; to establish orientations, principles and basic criteria for the correct use
of cultural routes as social and economic development resource, with respect
for its authenticity and integrity, its conservation and its historical significance;
and to lay the national and international cooperation bases for the creation of
research, safeguard, conservation and development projects of cultural routes
and its financing (ICOMOS, 2008).

Taking into consideration all of the above, the importance of the
railway heritage as heritage asset or set is shown, both as
cultural landscape and route. In this framework, railway
heritage should be understood as a territorial system. Rodriguez
et al. (2010) have already claimed that the development of the
concept of heritage into a territorial level has led to a reflexion
from which new ways to consider and assess the former public
works derive. Instead of a limited valorisation of individual
assets that could be recognised as monuments, the need to
reflect on historical linear infrastructures is raised, as axes and
networks that define and structure the territorial heritage, with
a heritage assessment in no case lower than the one associated
with its nodes (Rodriguez et al., 2010). In this regard, a
progressive awareness of the heritage value of historical linear
infrastructures that structure rural and mountain areas has
been also shown last years (Porcal, 2011).

Accordingly, in the analysis of the railway heritage and its
interventions, heritage elements and the created relations or
should be
consideration the whole landscape. This position is already

influences taken into account, taking into
supported in literature in relation to public works heritage, since
that is where it takes special importance. Aguilar (2010) claimed
that public works heritage requires that account be taken of
both its individual and territorial level as part of a network or
system, since it is the only way to contextualise the work as a

whole.

The above analysed concepts should be considered then in
addition to the heritage concept, since the railway heritage and
its surrounding environment present more opportunities the
wider the way to see, analyse and act on them.
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1.1.3. Railway heritage and the relation to its

surrounding environment

The railway is a singular mobility system that, in comparison
with other means of transportation, has few path and transport
variations, but presents a variable dynamic that has a high
impact on the surrounding of stations and branches and was a
decisive factor on the historical development process of the
territory (Jaramillo, 2013). In this regard, the analysis of these
railways and its territory should also be developed at different
levels, enabling the comprehension of the changes produced at
territorial, urban or architectural level. Furthermore, railway
lines usually cross administrative boundaries of different levels
or artificial thresholds between urban and rural areas or
hinterland and coastal areas (Porcal, 2011). As a result, on the
one hand, influencing areas with diverse nature are created
regarding settlements, productive processes and territorial
hierarchies. On the other hand, innumerable landscapes and
environments that enrich the complete itinerary, both in the
past and the present, are gathered in the same route.

As indicative of all this, and according to Ferrari (2012), the
railway heritage has acquired a universal value, since it had
profound historical consequences related to the cultural
landscape that was created around it, such as structuring of the
territory, new settlements installation, generation of significant
urban areas, creation of a new architecture or incorporation of
a new transport system that created new symbolic approaches,
(space-time suppression and stations as city gates). That is why
the analysis and posterior enhancement of the railway heritage
should comprehend the transformations brought about and the
new realities created by the railway. In turn, all of them should
be valorised at the necessary and corresponding level.
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ARRIVAL OF RAILWAYS

It is well known that the arrival of the railway produced
profound changes. Although these changes occurred mainly in
cities, this had consequences in rural areas, where large-scale
depopulation was produced.

Nevertheless, the railway, understood as a network provided
with nodes, is a large system that does not take into account
administrative boundaries, but territorial and orographic
features to which the railway must adapt. Accordingly, the
analyses or future proposals should have a territorial approach,
using boundaries that are dependent upon analysed elements
and appropriate in scale to each objective. In this regard, there
are several levels for both the analysis of the arrival of railways
and the heritage analysis referred to disused railway lines.
Divisions at three levels have already been shown in literature,
such as one created by Ferrari (2010) composed of territorial,
settlements and architectural systems.

AT TERRITORIAL LEVEL

Railway tracks have been adapted to the surrounding orography
and territory, interacting and integrating in it and forming part
of it in a short time. However, big transformations were
produced in the territory due to the singular features of these
infrastructures, such as turning radius, slopes, etc. In addition,
several construction works were done (among which tunnels,
bridges and viaduct were the most important ones) in order to
address existing barriers. Nevertheless, the number of
construction works can significantly vary depending on the type
of territory, such as in the case of the Basque-Navarre territory.

The territorial nature of railways might be recognised taking
into consideration all of the above. The railway network



articulated the territory, organised its surrounding environment
and thereby created a new territorial hierarchy. Thus, it had a
selective power to choose some areas and exclude others
(Aguilar, 1988). In this way, the new settlements created by the
railway or the old ones supplied by it have been favoured by a
series of advantages and conveniences of modern society.
Conversely, the problem was being excluded from the
modernisation process that the railway brought. However, in
addition to urban areas and before them, strategic economic
areas, such as industries, mining areas or ports drew the
attention of railways, since they were the objective of their
construction.

Nevertheless, the territorial hierarchy did not only depend on
the railway path, i.e. if the railway crosses or not the influenced
area. The railway was a system composed of the network and
the different nodes, where the latter was the element that
created the connection between the continuous track and its
surrounding environment. So the nodes in turn, created a
second hierarchy within the territory.

Finally, the arrival of the railway also supposed the space-time
suppression. Before railways, stagecoaches operated as means
of transportation between different settlements. They were
inaccessible for most of the society and passed through roads of
poor conditions. Conversely, the railway linked several cities and
settlements with durations that were unimaginable at the
moment of its creation, making them accessible to all segments
of society. Furthermore, the railway connected hinterland and
coastal areas in several cases, increasing the importance of
tourism at that time.

AT URBAN LEVEL
The arrival of the railroad was linked to industrialisation and

subsequent urban development, so the railway took an active
part on the profound changes that were producing in cities
(Aguilar, 1988). A railway was usually created to deal with the
new demands of the recent industrialisation, such as the supply
of raw material or the exit of the different industry goods.
However, it soon became the transportation mode of citizens
and a structuring element of their cities.

In this regard, the railway was one of the most incisive factors
for the creation of a series of changes in cities (Aguilar, 1988).
Accordingly, the setting of the railway in general and its stations
in particular, had an important influence on urban development
processes. As Aguilar (1988) claimed, the railway station acted
as an attraction pole, but in turn, the railway track created a
barrier that could limit the expansion of the city. Being the
location of the railway station central or peripheral, the railway
track is shown as a barrier or limit, since a railway could
stimulate or inhibit the growth of the city. The station was
usually peripheral due to the necessity of large areas for its
implementation and the lack of these areas in city centres.
Nevertheless, there are some cases where the creation of a
central station was possible by means of the utilisation of the
areas of demolition of walls or the large plots obtained in the
Mendizdbal Disentailment (in Spain) (Aguilar, 1988).

The two cases and their influences in the city were studied in
Aguilar (1988). Accordingly, there was not any problem in the
case of the central station at first. However, on the one hand,
the growth area was limited, so the rapid development or
expansion of the railway and its facilities could have not been
guaranteed. On the other hand, several dangerous crossings
and environmental degradation problems were created,
especially in non-terminal station cities. Nonetheless, the

central station became one of the most important elements of
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cities or towns, in the case of the Basque-Navarre territory,
together with the public spaces of the old towns composed by
the city hall, the church or the pelota court.

In the case of the peripheral station, the urban sprawl was even
more related to the railway and its station. The station building
usually was the first urban implementation of the area, resulting
in the creation of the station street that connects the city centre
with the new area. Over time, the station area was surrounded
by the new city in most cases (Aguilar, 1988). In this regard,
cities have usually grown towards the areas where the station
was located, creating new development areas of industry,
commerce, residence, etc. However, the distance between the
station and the old city was essential for the attraction level of
new developments. If this distance was too long, the station
would remain as a single element and out of the city, although
new constructions could be created around it. On the other
hand, the new areas created around the railway station had an
industrial nature in several cases. They were the direct
beneficiary of the railway by means of the supply and transport
of raw materials and industry goods. Together with this,
residential buildings and services were built in order to respond
to the needs of the new industries and their employees.
Nevertheless, the whole city benefited from the railway by
means of the urban development, creating new residential and
equipment areas in the zones between the old city and the new
station area.

Finally, the railway station has also been presented using the
concept of node-place at urban level (Bertolini & Spit, 1998).
The station element presents a double character depending on
the approach: the station is a “node” in the whole railway
system and transport network, since it is other stop among
others; but the station also plays an important role in the
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creation of a new “place” in the city, acting as its structuring
element. Hence, the station and its surrounding neighbourhood
were presented as an opportunity for the New Urbanism, since
they were the node and the place of several actions, such as
new mobility patterns, mixed-use land occupations,
configuration of deregulated areas, consolidation of