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ABSTRACT

Land demarcation is a fundamental requirement wtetermining to what extent property owners
and public administrations can apply their rightlust as international boundaries must be clearly
marked so that there can be no doubt as to whidsdiction is to be applied, municipal boundaries
must be clearly defined in order to avoid dispuiesveen local administrations.

In Spain the Geographical Institute carried out tthemarcation of all municipal boundaries at the
end of the 19 and beginning of the 3Dcenturies, defined their limits on cadastral magsd
represented them on the 1:50,000 scale Nationab@gphical Map.

At the present time, more than a hundred years #fte survey, in many cases parts of the original
municipal limits have been lost for one reason oother, both on the maps and on the ground itself,
and it has now become necessary to take stepsdoeethem. This paper defines a method of usiag th
municipal councils’ own historical information toate original boundary lines. The work includedibot
a study and a series of tests carried out in différmunicipal areas in the Province of Valenciaaip
The original reports and field notebooks of the @aphical Institute were used as the basic matenfal
the study, supported by cadastral maps from diffeperiods, as well as historical and contemporary
orthophotos to help locate possible boundary mark&PS techniques were employed to look for,
survey and reinstate boundary marker positions.
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INTRODUCTION

Territorial demarcation provides a means of definthe zone in which a state, a
municipal district or even a private owner can eiser its/his rights (Grimalt, 2001). If
this definition is not absolutely clear, there nimy conflicts with neighbouring states
(this situation has been the cause of no small eurabwars), municipal districts or
property owners. There have even been cases obstdlpstruggle” for a territory
(Reguera Rodriguez, 2007).

These problems have existed throughout history sditidexist at the present time.
Due to its considerable importance, many studie® f@en carried out on the subject
of international frontiers based mainly on histalidnformation, including, for
example, the cases of The Belgian Congo and NartRdrodesia (now Zambia)
(Donalson, 2008a); Brazil, Peru and Bolivia (Valede del Rio & Cardia, 2009); the
USA and Mexico (Kim, 2009; Casey, 2010); and Algeaind Tunisia (Blais, 2011).
Other studies have dealt with the subject of flemtiommissions (Donaldson, 2008b)
or on the use of topographical features to defimendaries (Collier, 2009). There is,
in fact, an organisation that specifically inveatigs international boundaries, known
as the International Boundaries Research Unit o thniversity of Durham
(http://www.dur.ac.uk/ibru

Many of Spain’s municipal districts have never betrarly defined, which means
there are doubts as to the exact boundaries betwidéerent provinces and
autonomous communities. This has led to confliath weighbouring states and other
problems including territorial jurisdiction, as wtse case with the Spanish colonial
map of northern Morocco, in which the Ifni terrigonad not been clearly marked out
(Urteaga, 2006).

The first topographical work in Spain on cartograptemarcation was carried out
by the Military Archives Section of the Army Genk&iaff (Urteaga, Nadal & Muro,
2003). Later work included specific studies on the maiatese of the Spanish-
Portuguese frontier (Fernandez Pareja & GarciasRagoreros, 2012), inter-municipal
cooperation in the Duero-Douro district (Manero Mg 2012) and on the Spanish-
French border (Capdevila i Subirana, 2009a, 2009b).

After an analysis of studies on neighbouring caeatand colonies and the specific
case of Spain, the subject of insufficiently defineter-municipal boundaries within a
single country is examined. Other authors haveiastluthe situation in Spain and
Columbia (Marinez Rivera, Diez Diaz, Buitrago, @layadino, Duarte & Mafla,
2006). To give some idea of the size of the Spapisiblem, the country covers an
area of approximately 505,000 krand has 8,100 municipal districts. In some cases,
inter-municipal disputes have had to be settledtha law courts; like Order
TER/2668/2009, of 24 August, approving the boundetyveen the municipal districts
of Pinatar (Murcia) and Pilar de la Horadada (Atites.

The competent authorities as regards the juriggiati boundaries of municipal
districts are the urban and rural councils theneselbnd any conflicts are referred to
the corresponding Autonomous Communities. Differshidies can be found from
different periods in several Autonomous Communitiesthe case of Cantabria, the
work is carried out directly by the National Geqgrecal Information Centre (CNIG;
http://www.cnig.e¥ by an agreement with the Cantabrian Autonomouse@Gunent
signed in 2009Garcia Lario, Pérez Casas, 2010; Marfiero Garcih2&0Marero
Garcia, Pifla Garcia, Garcia Lario & Pérez Casdt90

Pifia Garcia dealt with the subject of administetiundaries in his doctoral thesis
(Pifa Garcia, 2009). The Catalonia Community reced its historical municipal
boundaries thanks to an agreement signed in 200&ebe the Government and Public
Administration Department and the Cartographic itatt of Catalonia (ICC;



http://www.icc.cat (Capdevila i Subirana, 2005; Mass6, Torres & Jimérgdll).
Garcia Cepeda (2009; Fabrega Golpe, Garcia Cepafm Diaz & Rubio Iglesias,
2008) carried out a study on the optimal methoddeadining, updating, maintaining
and use of jurisdictional boundaries, aimed at owprg the information in the data
bases of municipal boundaries (BDLL) of the Natio@&ographical Institute (ING;
http://www.ign.e$¥ (Cruz Sanchez, 2011).

This aim of this work is to find solutions to inapgtely defined municipal boundary
lines in Spain in a study carried out in differamines in the Province of Valencia.
Unlike previous studies, we propose a protocol Whwould enable the urban and rural
councils themselves to take the initiative, andthetAutonomous Communities, who
would only be called on to resolve conflicts.

THE PROBLEM OF DEFINING MUNICIPAL BOUNDARY LINES INSPAIN

Defining boundary lines in a territory implies thexistence of a previous
demarcation process considered to be the offi@aighation of the boundaries of a
property. This operation leads to the definition tbé jurisdictional limits of the
property with regard to the boundaries of neighlmguproperties (Femenia-Ribera,
2009). The demarcation itself and any other assatiactions are carried out within
the framework of an official demarcation proced(élalta Nicuesa, 2005), after
which the boundaries lines themselves are usupltyapriately marked, although this
is not always the case, as in the province of Gaiaa

In Spain at the present time there are official deration agreements that set out the
dividing lines between different municipal areagnwéver, as these agreements were
reached more than one hundred years ago, in maeg they have become obsolete
for different reasons, such as: the different meaguechniques in use at the time, the
disappearance of boundary markers, the lines haea bransferred to smaller scale
maps and are now unclear, or different municipahauties may interpret the lines
under different criteria. As Tucci and Giordano 2P have pointed out, historical
maps in general are less precise in positioningiBpegoints than the present-day
geographical data bases.

Nowadays boundary lines are represented in van@ys by different organizations
such as the |IGN, the Direccibn General de Catastro (DGC,;
http://www.catastro.meh.and the different local administrations. Also, atasions
the same organization has been found to reprasestdifferently at different times; a
municipal area may draw the boundary lines withegyimbouring area in a certain
place, while the neighbour may have drawn themniotleer (Femenia-Ribera, Mora-
Navarro, Benitez-Aguado & Garrido Villén, 2013).iSthack of reliable demarcation
leads to jurisdictional conflicts between municipalincils and may be forgotten until
the council wants to apply its building bye-lawspooperty taxes. In many cases the
conflicts are settled in long drawn out court cases

All the foregoing points to the need to define @acland precise method of drawing
up a legally valid and universally accepted sebaindary lines, the aim being not to
create new lines, but rather to recover the orlgimaits drawn up with the
collaboration of the municipal councils involved.

Official demarcations drawn up by the Geographicetitute at the end of the 19th
and beginning of the 20th centuries.

At the end of the 19th and beginning of the 20thteees, the IGN carried out the
official demarcation of all Spanish municipal areagh the approval of the municipal
authorities concerned. The National Topographicad,D00 Scale Map was used for
this purpose and the perimeters were also marketth@ncadastral maps (Urteaga,
2008; Berne Valero & Femenia-Ribera, 2000).



The same boundary lines are in use today since dhetill the official municipal
borders and are consulted when there is a comifitiyeen municipal councils due to
missing boundary markers.

The information obtained in the course of this warlas in the form of the
demarcation documents themselves and the fieldookes belonging to the members
of the working group (Femenia-Ribera, 2006). Thiginal paper documents can be
seen in the Technical Archives of the IGM$srvicio de Documentacion y Biblioteca
Digital copies can be consulted in the IGN’s regioservices in the different
autonomous communities. All the information is ngeth by a system known as the
SIDDAE GIS and the free GIS system gvSig (Cruz 8émc2010).

1. Demarcation documents and field notebooks

-The demarcation documents describe the locatidmoohdary markers in relation to
nearby features (Figure 1) as well as the geonwdtiyhe boundary lines. They are
considered to be the definitive official documersisice they were signed at the time
by the municipal authorities concerned.

Fig. 1. Extract from a demarcation document retptnthe Silla-Alcasser municipal areas in 1988urce IGN,
Regional IGN Service in the Community of Valenciargafter IGNV]
-The field notebooks contain the technical inforimraiused by the group to draw the
boundary lines on the maps (Figure 2) and inclumbse points, observed points,
compass headings in sexagesimal graduation, degameasured by measuring rods,



depression and elevation angles, slope calculataonsketches including distances to
neighbouring objects.
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Fig. 2. Extract from a field notebook; Valencial&imunicipal areas, 1908ource IGNV

2. Historical cadastral maps: topographical cadastaps

From the original information obtained from the deoation documents and field
notebooks, the perimeters of the cadastral unitmyumicipalities, were drawn to form
the graphic basis of the planimetric maps, or geénmgeographical maps (Pro Ruiz,
1992, 1999)These maps represented the set of boundary madksrsibed in the
demarcation documents and defined in technicalgamthe field notebooks (Figure
3).
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Fig. 3. 1:25.000 planimetric map. First zone of Manicipality of Valencia, 1902Source IGN central office

This planimetric map, generally on a scale of 1086 but occasionally 1:50,000,
contain drawings of the differemtistic polygonsinto which the cadastral maps were
divided and are regarded as a type of map. Thygpos, in turn, are independent
maps on a scale of 1:2,000 or 1:5,000 that shovhellcadastral parcels and are at
present to be found in the GGC'’s regional offiddeya Rodriguez & Garcia-Rodrigo
Martin, 2002; Alcazar Molina, 2003), with copiesthre IGN.The originals of these
maps were based on the boundary lines containdgkidemarcation documents. They
were hand-painted on squared paper and besidesatl@stral parcels contained
topographical polygons for technical calculationsd adrawn on thick squared
cardboard and also showing topographical itinesaffiég.4) ( Berné Valero, Femenia-
Ribera & Aznar Bellver, 2004; Berné Valero, FemeRihera, Benitez-Aguado, 2008)

Provinca de VILEACI & INSTITUTO GEOGRAFI:CVO Y CATASTRAL Termine il de

Partido judicial de Lizia igono nim. 17

Fig. 4. Black and white copy of the original 1:2)08cale cadastral map Polygon 17, Bétera Municipdi231.
Source Bétera Town Council

The information was copied from the original cadasimap, leaving out the
technical data, giving rise to the Parcels Topodgia Map (MTP in Spanish)
generated for each of the polygons (Figure 5). beaicipal boundary lines are drawn
in the polygons touching on other municipalitiesl @ach of the boundary markers
defined in the demarcation documents is shown tghnumbers MX (X being the
marker number).



oo s &2 INSTITUTO GROGRAPIGO ¥ CATASTRAL

Partido judicial d o Término municipal de ~ soLLana
artido judici: e _Sueca MAPA NACIONAL TOPOGRAFICO PARCELARIO Poligono nim. 10 (noys 574 dltima) '
N cala 1

Fig. 5. 1:2.000 MTP. Polygon 10, Sheet 5, Sollanmidpality, 1959 Source IGN Central Office

RECOVERY OF MUNICIPAL BOUNDARY LINES

As many boundary markers have now disappearedyrésent limits cannot always
be physically identified on the ground. However,ist not possible to use the
boundaries drawn on the cadastral map to locatenidukers, due to the conflicting
lines placed at different times by different adrsirations. It is therefore necessary to
recover the official demarcation from the set otkeas as defined on the demarcation
document in order to put them in their right placethe ground.

The original documents must be studied, interpretezhslated technically and
adapted to the current measuring techniques inradimecreate new demarcation
documents. This work requires a number of stepletdollowed in recovering and
interpreting the information on the part of the noypal authorities interested in
determining the precise location of their boundings. The cost of applying the
proposed procedure is relatively low and the denidies with the town and urban
councils, who are the competent authorities in¢hse. In order to validate the method
proposed in this paper, a series of tests werédaout in a number of municipal areas
in the Province of Valencia (in the Community of I&acia) during a period of
approximately three years.

Municipal areas in the Province of Valencia, Spanvolved in the study

The municipalities that took part in the presenidgt were: Casinos, Valencia,
Moncada, Bétera, Picassent, Naquera, Alcasser dagem&si, some of which are
adjoined to each other, as in the case of Picassehflcasser (Figure 6). The first test
were carried out in the Municipality of Moncada ¢@has Delfa, Rivera Lacomba,
Femenia-Ribera & Rodrigo Pascual, 2010). In mosesathe entire perimeter length
was examined and in others we limited the studyniy a part of its length.
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Fig. 6. Positional map of the Alcasser MunicipalBommunity of Valencia, east of SpaBource Compiled by
the authors from IDEE cartographytp://www.idee.es

The following section deals with the method usedeover the original boundary
markers. A combination of the historical cadastraltography and modern GPS
measurements was used to obtain a high degreeeoisjgn. This type of work is
considered ideal for Spanish land surveyors, dutheo previous experience in this
field (Agufia Martin, 2000; Femenia-Ribera & SoriaHernandez, 2005a, 2005b;
Garrido-Villen, Anton-Merino, Berne-Valero & FemenrRibera, 2013).

Obtaining the documents and preliminary analysis

The first step in the process is a preliminary gtod the original demarcation
documents, field notebooks and planimetric maps dach municipality, with
additional information on the cadastral polygor@rfrboth the original cadastral map
and the MTP. This information is available at bdtle IGN headquarters and its
Valencia branch (IGNV). The polygons can be fouitdes at the DGN offices or in
some cases in historic archives. In Valencia theas@mal maps can be seen in the
archives of the Archivo del Reino de Valencia (AHRV;
http://dglab.cult.gva.es/ArxiuRegpeand in some cases copies are available at the
local town halls.

Local orthophotos can be used as complementaryures® to help to identify
boundary markers and also to join up the field botd itineraries. For the present
study we used orthophotos belonging to the Vale@egographic Institutelrfstituto
Cartografico ValencianolCV; http://www.icv.gva.ep taken by the National Aerial
Orthophoto Plan Rlan Nacional de Ortofotografia AérePNOA)), in Valencia
(http://www.citma.gva.e}.

The next step was to interpret and transpose therialain the field notebooks.
Compass traverse technigues were used to obtaipdlygons, which were fitted
geometrically to the available orthophotos. Thieimation was checked by reference
to the descriptions in the demarcation document @y other available
documentation, such as cadastral maps, planinretigs MTP or other types of map
available. After this, initial approximate coordiaa could be obtained to locate on the
ground the markers described in the original docume



Field visits to find existing boundary markers

The rough coordinates were used to find the sumgiviboundary markers. The
equipment used in the search included GPS navigatbrthe coordinates entered, an
orthophoto of the zone with the estimated positbrihe marker, sketches from the
field notebooks and the demarcation document. Agitht documentation could also
be useful for a more exhaustive search in casdirsteturns out to be fruitless. It
should be borne in mind that the demarcation dootntakes priority over any
topographical document and should always be at Ivarlkle field to check the final
results and whether the marker located is in faeioine that was being searched for.

1. Types of boundary marker
The types of boundary marker were found to varynfrone area to another with
respect to their placement, the year in which theye produced and any repairs
carried out on them. They had been built in acawrdawith the descriptions in the
demarcation documents (Benitez-Aguado, 2007b). Jihes also varied and some
reached as high as two metres (Figure 7). In sases; the markers were found to
have been erected before the demarcation documadtseen completed.

Fig. 7. Boundary marker in the Naquera Municipality

Surveying existing markers by GPS

As pointed out by Brumec and Kolesa (2011), bouedawn cadastral maps must be
consistent and it is therefore necessary to usesdhee reference system when taking
topographical measurements. The markers succeskiolited were thus surveyed by
GPS techniques in order to obtain the definitiverdmates (Figure 8) in ETRS89,
UTM projection and the corresponding time zonehef $panish and European official
reference system (See Royal Decree 1071/2007, ¥7 régulations on the oficial
Spanish geodesic reference system. BOE, 29 Aug®ig@ (N° 172/2007 p. 35986)).

The Real Time Kinematic GPS (RTK GPS) method, wideded in topographical
work, was used to survey the boundary markers. €hispment has been found to
give results as good as the traditional surveyietghods, as Pirti et al have pointed out
(Pirti, Arslan, Deveci, Aydin, Erkaya & Hosban, )0 It is especially useful in
measuring long distances, as was the case in #semr study. However, it is on
occasions necessary to use classical topographgtaliments in areas in which GPS
cannot guarantee the required precision, as fanpkain wooded areas.
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Fig. 8. Surveying a boundary marker by GPS in tledgser Municipality

The numbering of the markers must be consistertt Wie data contained in the
demarcation documents. The first marker should dsgdated M1, the second M2,
etc. up to MX for the last one described in thewhoent. When a marker touches on
three different municipal areas, it should be iathd as MX = M3T. The auxiliary
points of non-straight lines also have their owmbering system.

Recovery of markers

When all the possible markers have been identifayy, that are still missing are
assumed to have disappeared in the course of Special care should be given to
those cases in which a nearby marker does notideiexactly with the information in
the demarcation document. In such cases it casdfared to have been moved from
its original position and classed as another martkat needs to be recovered.
Recovering markers involves obtaining a set of eteunew coordinates and this
information can be used to put replacement marketiseir correct positions by GPS
techniques. These sites are temporarily signaleaon-permanent markers.

1. Obtaining coordinates from topographical cadhstiaps

The most likely position of missing boundary maskean be determined from the
information contained in the demarcation documeniss is done by performing the
compass traverse as described in the field notelydokowed by geometrical fitting
on orthophotos in accordance with the documentss Tikting is repeated after
obtaining the definitive coordinates of the surmiyi boundary markers. All this
information is supported by all the available maspecially by the MTP. AutoCad is
the main graphic editing tool (Figure 9) used tariaps together, with the assistance
of the free GIS gvSIG (Figure 10).
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Fig. 10. Free GIS gvSIG: orthophoto and the topplgical cadastral map of Bétera municipal®purce Compiled
by the authors with information from Bétera Town Cailin
The final coordinates of the missing markers wedraioned from the above set of
topographically fitted maps and were then usedetdraw the boundary lines on the
ground with the help of GPS (Benitez-Aguado, 2007a)

2. Reinstating boundary markers by GPS techniques

RTK GPS (Real Time Kinematic GPS) was also used-&ite the missing boundary
markers. This system has been shown to be suffigiaccurate for this purpose by
Jarroush and Even-Tzur (2006). As in the surveyth&f surviving markers, the
accuracy required is to within 0.1m using the ET®3$8&ference system and UTM
coordinates. The final result is the set of defmeitcoordinates of the surviving and
reinstated markers (Figure 11).
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Fig. 11. Map showing the position of surveyed amdited boundary markers in the Alcasser munidipasiource
Compiled by the authors

Creating the final maps and information boxes

The complete set of the information obtained isdusedraw a map of the municipal
area on a PNOA orthophoto, including the definitbeindary lines and the surveyed
and re-sited markers (Figure 12).

Fig. 12. Final map of boundary lines with markeirthe Moncada municipality on an orthophoto. Source
Compiled by the authors

The most important information is contained in théormation boxes associated
with each of the markers, including an exact desom of each one together with its
coordinates. This information will make it possilbéelocate its exact position at any
time in the future. The boxes contain the followinfprmation: name of municipality,
name of marker, geodesic and UTM coordinates, afatarvey/re-siting, method used,
cadastral reference and site of the cadastral pareehich it is situated, directions to
preceding and following markers, literal descriptiophoto, sketch of position,
boundary line and markers on an orthophoto, copylevharcation document, and
identification on MTP. (Figure 13 and 14). Also lumbed is a report containing a
detailed description of the technical proceduresexout.
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DESLINDES MU

NI CIPALES

ltinerario de lu linea
entre el Ayto. de NAQUERA

y el Ayto. de SERRA

Nombre de mojon: M3 46180 46230

COORDENADAS UTM ETRSE9:

X: 717887.3107 Huso:30
Y: 4391698.4381
H: 184.57 Facter de escala: 1.00018454

COORDENADAS GEQDESICAS ETRS89:
Longitud:0.460594087668618 W
Latitud: 39.6473387035996 N
h: 235.870

Fecha de levantamiento: 22 / 10 / 2010
Fecha de replanteo: e e s

Instrumento utilizado:
Receptor M6vil Leica GX1230

Referencia catastral de lo parcela:
46180A001000260000RA

Paraje:

BCO SIRER

Dimensiones:  Diametro base x Altura
230 x 220 m

Orfentaciones:

Azimut: Distancia: Punto:
1294632 455.403m M4 Serra
22590097 322.500m M2 Serra

Resefia:

Se trata del tercer mojén descritc en el
Acta Oficial de Deslinde comCn a los TM de
Néquero y Serra

Mojén de forma cénica de 2.30 m de
didmetro en su bose y 2,20 m de altura.
Estd situade en la partida del barranco del
cerezo,

La linea de t&rmine reconocida entre este
mojén y el anterior es la recta que los une.

T. M
Naguera

Limite de término

jg{ MoJan de tarmin

Ortofoto de la zona (afic 2004):
i

Resefia Actas Oficiales (afio 1900) y Plano Topogréfico Parcelario (afio 1929):

3er Mojén.

Se reconoci6 como tal uno de cal y canto
de forma cénica de 6,80 m de
circunferencia base y 2,20 m de altura.

Esté situado en la Partida del Barranco del
Cerezo. Se ve desde & ol N el Collado de
la Moreria, al E el Pinar y al S Bétera.

Se ve el mojén onterior.

La linea de término reconocida entre este
moj6n y el anterior es la recta que los une.
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Figs. 13 and 14. Information box of a marker onlthendary between the Naquera and Serra municégsalit
Source Compiled by the authors

Legal validity of reinstated boundaries

The inter-municipal boundaries recovered in thiy wa not become valid until they
have received official recognition in the form dfet approval of the municipal
authorities involved. The technical aspect musadmmpanied by the legal aspect. As
Forman (2006) pointed out in his study carried wutisrael, legislation plays an
important role in marking out territories, with gpaand law being mutually
interdependent.

The results of the study are therefore transmittedhe municipal demarcation
commissions appointed for this purpose in eactheftbwn councils concerned. This
report basically involves the markers in the ratesdt boundary lines and if it is
considered to be appropriate a visit is made tcsiteeand they are approved situ
Additional demarcation documents are then drawmnoulpe added to the originals for
the approval of the demarcation commissions aret lay the full municipal council,
after which the lines become legally valid.

For this information to be added to the officiaktography, it must previously be
inscribed in the Central Cartographic Register (RCC
http://www.fomento.gob.es/MFOM/LANG_CASTELLANO/DIRECIONES GENE
RALES/INSTITUTO_GEOGRAFICO/REG_CENTRAL_CARTO and
http://www.ign.es/ign/layoutin/registroCartografido) of the Consejo Superior
Geografio (CSG;
http://www.fomento.gob.es/MFOM/LANG_CASTELLANO/ORGOS_COLEGIA
DOS/CSQ of the IGN and also in the Register of Local Easti(Law 7/1986, 24
January, Regulations on Cartography; and Royal éged545/2007, 23 November,
regulating the National Cartography. Chapter IV.gR&Eo Central de Cartografia.
Seccion 22, Delimitaciones Territoriales. Artic@l@).

RESULTS

In the course of the study, from the preliminargrsbes in the town halls to the final
checks in the IGN, we made progressive changdsetoethod initially proposed. We
were finally able to draw up an action protocol aedign a set of standard documents,
including: additional demarcation documents foefanunicipal boundaries, a model
table for marker coordinates and waypoints, anadsard marker information box.

As a result of the preliminary studies and the sgbent exhaustive analysis carried
out in the IGNV, we developed a protocol which ¢tenused as a guide by any town
council that wishes to recover its original bourydimits. This work fundamentally
involved the IGNV, different specialists (mainlynth surveyors), various autonomous
and local administrations, and final approval wa®ig by the IGN, as the aim was to
make a protocol suitable for use throughout Spain.

The final result is in the form of the document §frcol and necessary technical
conditions for the recovery and correction of lelgatindaries within the Community
of Valencia” developed by the IGNV under the aegjithe IGN and the Ministry of
Development. It's on the official website IGN
(http://www.ign.es/ign/layoutin/protocoloRcc.da; Spanish).

The work of recovering boundary lines can also iygiad to the cadastre, since the
information obtained is fundamental for the exaefirdtion of the cadastral action
unit, i.e. the municipality. This information is tened in cadastral GIS (SIGCA2)
(Conejo Ferndndez & Virgés Soriano, 2001). An exiamgan be seen in Figure 15,
showing the Casinos Municipality. It is also pubkd in the Cadastral Electronic
Webpage $ede Electrénica del Catast(6EC;http://www.sedecatastro.gob.s)
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‘3 SIGCA - Sistema de Informacion Geografica catastral

CASINOS Huso30 | Escala1102991 X 696.890,5: 393.465,37

2 AR " " - = = P
74 Inicio fTEeEB~ M2epe. v Zorsigs ~|dhlmtede.. | 2Hera, v adnmst E;R:J_Iwmn 135

Fig. 15. Line in SIGCA2. Casinos Municipalitgource Direccion General del Catastro: Gerencia de Vaéenc

Conclusions

The method proposed in the present paper offermples and efficient solution to
the problem of unclear boundary lines between mpaicareas. It is adapted to the
current Spanish legislation in respect to both ogaephy and jurisdictional
competencies and can be applied to municipalitiéinv a single autonomous
community or to those belonging to different comitias.

The method was analysed and applied to municipaliih the Province of Valencia,
but could also be used without previous modificadioapart from questions of
different regulations between autonomous commugiteeany municipality in Spain.

The study described here was developed from twdindis perspectives,
fundamentally technical but without forgetting tharidical aspect, which is an
indispensable part of the process for the legalgeition of newly recovered boundary
lines. It should also be remembered that if antexjdoundary line has to be modified
it is necessary to apply another procedure intl the current legislation, since in
this case it is only valid as a complement withiadidal demarcation documents, as
well as the originals. However, a large part of tiethod can be used as an example in
any case of defining boundary lines between diffeaministrations, including the
design of the demarcation documents, the coordinaldes and standardized
information boxes

As every local administration is competent in nratteegarding its own boundary
limits, it is possible for a town hall to take timatiative and define its boundaries
without initially consulting other administrationalthough in the final stages of
approving the boundary the consent of the neighbgununicipalities does become
necessary. Also, a town hall can order a reviewtsafomplete boundary or of any part
of it. From the financial point of view, the wholerocess can be regarded as
reasonably priced and the costs can be furthercestllby sharing the work with
neighbouring municipalities. Most of the financ@ist is due to the technical work
involved in the process, even though this usuaktd only a few weeks. As the
judicial aspect is more complicated, it is oftesl@v process, especially if agreements
have to be reached with others and the documens$ beuapproved by the plenary
council, which may take up to several years.
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