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documentedsignificant differencesbetweenthe Iberian and the Roman settlemeat patterns,which
are attributed to the distinct agricultural production and water managemensydems of each periad.
While Iberian sitesaremore relatedto the agriculural exploitation of flat, dry land for which water
sources,such as naturalsprings, were probably used, Romansites seemto be asseiated with more
productie soils that takeadvantageof floodng areasandthe drainageof wateraccunulation zones.

Suchdifferent agicultural prefelencesbasedon large-scale water managementre documentedfor
thefirsttime in the Iberian Pennsulaandthey attestto the greatpotential of multidisciplinary landscape
archaeologyto addresgpastlandusepractices.

1. Introduction

The importance ofwater retrieval, managerent, transport,
distributionandevacuationfor the maintenanceanddevebpment
of humansocietieshasbeenstressedn manystudies(e.g.Grove
andRackham,2003 351-360; Harrower, 2010; Orengo andMiro,
2013. Water management syans are always associad to
different cultural practceswith eachsocietyperceiving water in
accadancewith thephysicalnatureof theenvironmentijts cultural
resoucesandits socialneeds.

Water managerant systems can be employed for multiple
purposesTheydo not only includethe suppy, storageanddistri-
bution of water butalsosuchdiverseactivitieslike the manage
mentof floodingepisodesthe developnentof irrigation systems,
the desiccationof wetlandsand the exploitation of littoral wet-
lands. In the Mediterrarean, water availability or shortaye are
key factas for humanactvity and land use, conditioning the
relationship between human communities and their physical

* Correspondingutha.
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ervironments (Rieraet al., 2009). Alluvial Mediteraneanflood

plainsandrivershave beenthusalwaysparticulaly attradive areas
for the provision of water resoucesand productive grazingand
arablelands.They arealsohighly risky envionmentssubjectedo

seasonaflashflood eventsdueto the strong seasonalityin both
precipitation and temperé&ure, charateristic of Mediterrarean

climaticregmes Benito etal., 2008. For instancen the caseof

Eadern Iberianrivers, like the Xdquer, peakdischages 11000

timeshigherthanmeandischagesarerecordedduringtheautumn
monthgMasachs]950).

This paperendawurs to explore the different apprachesto
natual water resouces by the inhabitants of the Ibero-Roman
oppidum of la Caréencia(Valencia, Spain) as they transformed
their native Iron-Age cultural practicesafter the Roman contact
and its cultural influence.La Caéncia is located between the
well-known Iberian cities of Kelin, Edeta, Sucio, Saiti and
Castdlar de la Meca (Fig. 1), its study now completing the
geopoliticalmap of the Valencianarea duringhe Iberianlron Age
(Diesetal.,1997; Bonetand Mata, 200L; Mataetal., 2007.

Iberianlron Age societieswere organisedaround oppida, which
were political centes from whereland and trade were contolled.
These nuclei were geneally fortified and locaed on pronmnent
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40 km

Fig. 1. Locationof la Carenciaandotherlberiancitiesin thecentralValencianareawith their hypotheticaterritoriesdelineatedy theaveragewalkingtime betweerthem(cost

surfacedevelopedromthewalkingtimesperslopedegregublishedby Balstrom, 2002).

sitesthat “facilitated visual contiol over the surrounding country
sideandnearbysubadinatesites” (Giau,2003, 261). Overthelast
decadesmany Iberian city-statesand their territories have been
excavatedandstudiedwithin theVValencianregion(e.g.Bernabeu
et al., 1987; Bonetand Mata, 200L; Bonetet al., 2008, 165-189;
Dieset al.,1997; Gau, D05;Mataet al., D07). Howevea, multi-
disciplinarylandscapestudiesarestill scace asthe currentmeth-
odological appraches of the Iberian teritorial reserch focus
largely on settlementpaterns. In this paper we presentthe
applicationof acombinationof RemoteSensingGlS-basedech
niques,archaeomorphology anaichaeologicaburwey to addess
the IberianRoman &ploitation of the la Carencialandscape
in relation to water managenent straegies in an attempt to
expand andmprove the currentoolkit andinterpregations.This

multidisciplinary appoachis essentialor ameaningfulanaysisof
theformsanddevelopmenbf water managerant sygdemswithin a
landscapeThe complementaryesultsby thesetechniquesaid in
the formulation of theorieson not only how water was managd
but also on how the landscapewas transted, conceved and
exploitedthroughouttime.

The main objectives of this studyareto (1) geneate hypothesis
for the interpretaion of the distribution of Iberianand Romansites
in la Carencia temitory, (2) address differences in water
managenent and land-use practices betweenindigenous Iberian
and Roman communitiesand (3) evaluae the contribution of a
landscapébased multidisciplinary andysis including the use of
archaeolog, GIS and renmote sensingto the study of ancient
Mediterrareanlandscapesnd land-use practices.
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2. Study area and archaeological context

La Carenciaoppidum is locaed at 379 m a.s.l. on the
Portell mountain range (Turis), 30 km west from the
Mediterrarean coastin the Valencianregion(Fig. 1). The Portell
range hasaneastwestorientation,it is 4 km long andits karstic
relief owverlooks the alluvial floodplain of the Magre River, a
tributaryof thelower courseof the Xdquer River. The climate of
this Mediteranean region is tenperae with hot and dry
summers,with mean summer and winter temperéures of 25
°C and 12.5 °C resectively, and an annual average
precipitation between 500 and 600 mm charaterised by a
strong seasonafariability (AEMET, IberianClimateAtlas). The
Magre River, like most Mediterrarean rivers, shows a strong
seasonalityn dischargeatterns.

Previaus to this project this site was merdy the subjectof test
pit diggingandoccasionafinds (Gil-Mascaell, 1975). From 2001, a
reserch proggamme, direded by the Valencian Service for Pre
historic Reseach (SIP), begana thorough archaeologicalstudy of
the site and its immedide territory from a long-term and micro-
regioral perspedve. Resultsyielded by this reseach have helped
enhancehe heritage \alueof this site, which, asa result,waslisted
asaSpanishNational CulturalHeritage Sitein 2008. Excawationand
intensve surwy gaveevidenceof a first occupationphasedating
backto the Bronze Age. From then on the site was continuousgy
occupieduntil the Late Romanperiod.It coveredan areaof 8.6 ha
and includedthree walled perimeéers and seveal towers of which
only five have been documeéed (Albiach et al., P07, 2011, 1P). Its
relative height over its immedide territory of ca. 90 m offers the
siteaclearvisualdominionover its surroundings.Its size,long span
and the quality and diversity of the structues and matrials
disoovered within this ara —particulaty, a collection of one
thousand Greek, Roman and Iberian coins— contribued in

regarding the oppidum of la Carénciaasoneof the principal Iberi-
ancity-stadesof the Valencianregion.

3. Methodology and sources

Intensive suivey and subseuent andysis of the colleded
ceramicfindsformedthe first phaseof the project. This enabledthe
investigation of longterm occupation paterns around la
Caréencia The first aim of the campaignswas to locate all those
sitesincludedin the different Valencianarchaeologicakite records
and complée the site distribution map of the study area by total
coverage suivey. On a second phase, fieldwork reassessedthe
reallts of the earlier prospectionsby introducing the systenatic
use of GPS, thusrecording not only site locations but also the
extenson of ceramic dispersion aras. Relaive densities of
ceramic dispersionareaswere also incorpaated by total material
recovery and on-site ceramic andysis. Ceramic fragmentsof well-
known typologieswere employed to ascribe chronologiesto the
sites. The combined presenceof higher ceamic densitieswith
constructionmaterial and/or remains of buildings was employed
to assessthe cental ara of the sites. All the information
obtainedduring the fieldwak seasonswas introduced into the
databasemanagemensygem (DBMS) linkedto theprojects GIS.

GlS-basedarchaeorarphologicalresearchwasalsocarriedout
followingthe methodologydescribedy OrengoandPalet(2010).
Archaeomorpholog, atermemployedmainlyin Frenchlandscape
studies, refers to the study of ancienthumanmade structues
presened as part of the modernlandscapesuchas roads, field
systems,channelsand irrigation sydems, and urban shapeand
distribution by meansof carbbgrgphical documentsand aerial
phaogregphy.In orderto conductachaeomorphologicaksearchit
wasnecessarjodevelopacustomgeodatabaséll geogaphicaly
referredinformationrelevantto the morphologyf the studyarea

wasincorpaatedinto this geodatabasdt includedaerial phao-
graphic staeopairsfrom 1956, 1977 and 1985 but also 1: 5.000
digital orthophaographsfrom 1996 to 2004 and the high-
resolution (0.35 m/px) seriesacquiredin 2010. The inclusion of
theaerialphotographsasasingle orthoimageperperiodfollowed
an orthorectification process through phaogrammetric block
triangulationwhereby a set of highly accuate ground contol
pointswere used.AverageRMSE valueswere alwayskeptbelow
0.5 m of grounderror. Different maptypeswere also included.
Simple geogaphic transbrmations or reprojections were
employedfor many of them. Howeer, in thecaseof pre-twentieth
century maps, manycontmol points were neededto rectify and
georderencethem.Cadastal informationandenvironmentaldata
wereobtainedsiainstitutionalWMS.

ASTERandLandsatultispectal satellte imagenandysiswas
performed to verify traces ofancientburied roads and other
landscapenacostructues. Saellite imageswere corrected, pan
sharpenedand geaeferenced. Along with topogaphical and
geologicalmapstheywere helpfulin deterniningwhich areashad
traces of different typesof land use. They wee also usefulin
detecting high moistue contentin soils. Despte their lower
spectal resoluton, the high spatial resolution of aerial phao-
graphs allowed the location of small landscapestructuresand
complemergdtheresuts obtainedby satlli te imageanaysis.

In order to performtopogaphy-basd GIS andyses,a LiDAR-
derived Digital Terrain Model (DTM) of 1m/cell devebped by the
Cartographic Institute of Valencia(ICV) wasemployed. The DTM
undemwent a pocessof sink detecton andfilling to eliminate small
depessionsthat resuted in a depresionlessDTM, necessaryto
carry out hydrologc andyses (Orergo, 2012).

Quarryingandsoil apportionacivities in the study arcahave
substantidy modfiedthelandscapdérom the 1960sonwads. |t is
for this reasonthat a secondDTM of 5 m/cell was produced
following the samemethodologyasthat employed for the gene-
ation ofthe 1956sorthoimage. This secondTM represenédthe
topograhy of the araasit wasin 1956. A cut andfill andysis
betweentheLi DAR-basedTM andthel1956DTM wasperformed
to obtain a clear imae of thoseareas that undewent mgor
modificationsduringthelast55 years.Thesecouldbe restaed by
emplogying theheightvaluesprocuedfromthe 1956 stereogairs. In
thisway aDTM suitedfor mosttypesof topogrghic andyseswas
developed.

Hydrological factas hae been adknowledged elsewvhere
(Gillings, 1998; Harrower, 2010; Orergo, 2012) asbeingof primary
importancein the modelling of human settling and movement
through the landscape.The fact that a trend towards warmer
tempestures and increased water availability during the Roman
period had beenrecorded in the Iberian Peninsula(Riera et al.,
2009) cornverted hydroogic factas into a specfic conditioning
featue for this casestudy. Conseguenty, flow accumulationand
direction rastermapswere creded so asto get informationon how
water may have moved through the landscapeand whereit could
have been accumulagd. Also, information on modern flood oc
cumrenceswas incorpaated: their extension, range and frequency
on the study ara were supplied via WMS by the Regional
Departmentof Environment, Watea, Urban Developmentand Res
idential Planning.Finally, a more detailedflood model was devel-
oped (for methodologicaldetails see Orengo, 2012) in order to
define with more precison the areascoveredby seasonatiooding
episodesfrequent in coastalMediterrarean environments.

The Regional Department of Environment, Water, Wban
Developmentand ResidentialPlanningprovided additionaly a soil
productvity map of the study area. As this map is the result of
topograhic, geomorphologicand geolodc data andyses, little
proneto charge except for quarryingacivitiesin theareait offers a
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Magre path

Main routes Iberian / Roman okm
-=== Modern Irrigation area sites
—— Palaeochannel network ® Central area ® \Water sources 4N
—— Palaeowetland Ceramic dispersion

Fig. 2. Archaeomorphological analysis of the stuaatga.

goodappioximationto the paertial of agricultual soil capacityin
thepast.Soilsareclassfiedaccading tofive categories,fromvery
high(A) toverylow (E).

Cumulatve Viewshed Analysis was performedto assessthe
differencesin site distribution and visual dominion between Ibe-
rian and Romansitesin the area. The «istenceof towersor look-
outs inside the sites povided by the archaeologcal data was
incorpaated in the OFFSHA field on the site databaseas an in-
creasein heightof 5.7 m (4 m for the tower plus 17 for the human
viewer). When this information was otherwise not awilable, the
existence of a viewing heightof 4 m wasassumedThis is a con
sewvative height taking into accountthe plan size of documened
Iberian watchtowe's (Olmos, 201]). Regading the geneation of
viewshedsfrom |berian sites, only thosethat shoved continuous
occupationsince the Middle Iberian period were emplbyed. Sites
founded during the Late Iberian period, which did not display
traces of Roman ceramics, were also included. Viewshedsfrom
Roman sites were otherwise resticted to those sites of recent
foundationwhereasthosethat shoved previous Iberian occupation
were discardel. As this paperfocusseson those sites displaying
Roman settlement dynamics, the newly founded sites were

consideed as providing more precise information, avoiding
possible interfererces from Iberian settlementpatternsin the
andysis.It shouldbealsonotedthatchronologicalandcultural site
ascrption was mainly basedon surwey-recaded sherdscattes.
From a ceramicandysis perspedte, the transitioral phasebe-
tweenlberianandRomarperiodsindicatesthesimultaneousiseof
Roman and Iberian ceramic types, which rerders the cultural
ascrption of thesites dificult. Thus,theapprach followedinten
dedto overcomethesebiases.

Finally, a sedimemtiogical trench in the Calabara aea was
exaavated in orderto testsomeof the hypothesisput forward by
thecombinatiorof renotesensingandGIS hydrologc andysisand
the distribution of sites. The sedimentwas describedonsite and
samples wee takenfor laboraory-basedchemicalprocessing for
theextractionof biologicalmicrofossils.

4. Results
Intensve field suivey documeted seventy-one archaeologsal

sites. On the basisof ceramic evidencethey were chronologically
attribued to different periods covering the Bronze Age to the
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Pre-Roman ceramic sherds
documented in the area

=== Drainage channel

Water accumulation

Low

High

Fig. 3. Wateraccumulatioranddetail of buried structureat the Calabarraarea.

Modern period. Fifty-one of those could be linked to Iberian or
Romanoccupation.

Archaeomorphologicalanalysis of aerial phaographs and
ancient maps produced a relaive chronological stratfication of
pathswithin the examinedarea (Fig. 2). The andysis highlighteda
mgor path (Fig. 2, in red) crossing the study area. This path
joined the towns of Turis and Montserat. These
were Islamic alqueria;1 previousto the Christianconquestof the
area in the 13th centuy, and therefae, it is possiblethis path
already existedduringthe Islamicperiod. A seriesof tributary paths
to this one were also documeted (Fig. 2, in yellow). These
displayed a morphaenic charater (Chouwguer, 2000): they
organise and distribue the landscaps minor paths, field
systems and sites and, in fact, many arcchaeologicalsites are
associadto them (Fig. 2).

Archaeomorphologicadndysis also permited the identification
of irrigatedareagprobablydevelopedduringthemoderrperiod),a

1 Islamicvillage. Thelslamicperiodin this areaof Spainspandrom the8thto the
13th centuy.

serief natual palaeochannethatnolonger existandapossible
pala®wetland in the Calabarrasector(Fig. 2). This was further
coroboraed by multispectal imaging andysis, which revealed
tracesof buriedpathsanddefinedthe exientof thepalaeochanrig'
netwvork. Unsupervisedlassficationof aLandsatimagehelpedto
define the areaswith higher moistue contert, which further
confirmedtheexistenceof apala®@wetlandlocaedin theCalabarra
secbr, indicatedby highermoistue accumulatiorcortent Fig. 3).
Finally, wide bandaerial phaogrgphy interpretationallowed the
detectionof aburiedstructue in Calabara, closdy resenbling a
Romanvilla (Fig. 3).

Topogaphic anaysesbasedon the gengated depessionless
DTM andthemodfiedLi DAR-basedTM includedthegeneation
of viewshedsand both tydrological anaysis and modelling.
Viewshedandysis employng the modified LiDAR-basedDTM
resultedin the genmationof cumulatve visual areas form Iberian
and Romansitesand from la Carencia's towes. Theseallowed
assessinghe visual control aeaof the oppidum and that of the
different clusers of sitesduring bath the Iberianand Romanpe-
riods,which,asindicatedin Fig. 4, presensignificantdifferences.
Hydrological modelling employing the depresionless DTM
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the palaeochanrne deteded in the aerial photograph and
delineded in Fig. 2. Theselines convergein the Calabara aea
wherewater accumulationreachedts maximumvalues.

confirmed bath the exisenceof a natual palaeochannetetwak
anda wateraccumulatiorareain the Calabarasecor: asshown in
Fig. 3, waterflow (represerted asbluelines of different intensity
dependingof the quantity of accumulagd water) closdy follows

Iberian sites ' Agricultural soil capacity

o Iberian/Roman transition Low i
e  Roman sites 0 4 N 4km
- Viewsheds High

Fig. 4. Viewsheds froma Carénciaand from the selectedberianand Romansitesoverlaid on a soil gality map.
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Fieldwalking inthe Calabara areaead to the identification of
a drainage channel thatraversed thedwer axis of the palae-
owetland (Fig. 3). Its straigraphic analgis suggeded four
different constucton phases prolaby of moden dae. A
documenm datng to 1741 (Ardit, 2007, 208) indetes that he
area wasaccunulating water duing this period and therefore,
this drain is assumd to be of alater dae. The openirg of a
trend that cut the moden drain allowed for the sedmentary
desaiption of a 210depth straigraphic record (Fig. 5). Thisis
mainy composed oflight orange sands and gravels sitting over
an orange-toyellow tertiacy clay mal level and overed by
brown-orange chalky muds. However, twvo hydromorphic strata
composéd oflight brown fine-grainedsilts are present fron®7to
106 cm and from 15@ 162 cm depthThe uppermos of these
probably comespond to the wdland dcumerted during the
18th centiry. A celamic fragnent dated to the Mth century
found in the préile between the two hydronorphic layers sug-
gests thathe lower hydromorphic satum has a pre-Chsiian
dae. The lower hydromorphidevel is ait by a wall settled on
lime matar tha mod probably correspond to a first phase of
the desiccaion channd that wasburied beforethe 14thcentury
and syersedd by the modern dain. Sedimemn sampes t&ken
from this layer wee unsuccessfuyl testedfor the possible
presene ofpollen.

Modern Drain

5. Discussion: shifting cultural practices from the Iberian to
the Roman period

The archaeologicalliteratue on Iron Age Easern lberia has
traditionally adknowledged a strong tendency towards the settling
of flat areasin the Romanperiodin contrst to the Iberian prefa-
enceof elevated spots to establishsettlementgBonet and Ribera,
2003, 88). However, the Iberian settlement patern of la
Carenci& hinteland is associted with the use of flat areas.
The results of viewshedanalsis from la Carénciaalso prove an
absolue visual dominion of the city over its surrourding sitesin
that period (Fig. 4). The proximity of the fortified city-state
probably rendeed selectionof easily defensiblespots unnecessar
andthus,it seemshe most suitableareasfor agricultual purposes
were accadingly chosen, regadless of their defensve
possibilities. The reseach in fact demongtated that most sitesare
locaed on soils with high and modeate agricultual patertial,
ideal for dry-land farming. Also, the results of cumulaive
viewshed andysis from Iberian settlenentsshowaconcentation
of viewshedsin araschaicterisedby this type of soil (Fig. 4).
This preference for soils wel adaped to dry-land farming is
conseuent with agricultual practices documented in the
Iberian culture, where cereals, legumes,but alsoolive, grape,
fig, walnut, hazeland almondare wd represeneéd (Mata et al.,
2010, 3-36). In la Carénciss territory someof the

60

(wo) ydag

80

100

14th century ceramic

140

160

-

An%ient drain

Chalky muds o St
| Sand and gravels

|:| Clay marl

— 180

200

- Qrganic silt

Lime mortar

Fig. 5. Sedimentologicatlescriptionand drains founcat the Calabarra trench.
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Iberiansitesarefoundin closepraximity to springsandother water
souces,reinforcing the hypothesisrelating thesesitesto agricut
tural production.Only the siteslocatedat marginalareasof the
city's surrourdings, where the viewsheds geneated from la
Caéncia were no longer effective, are placedin pronminent,
easly defensible, locations but with poor soils (type D).
These sites, instead of being attribued any agricultual
function, should be probally relaed to the city's concernto
contol (1) its area of economic exploitation, (2) those areas
beyond the direct visual control of the city and (3) the main
routesconnectingt to neighbouringerritories.

Material distribution paterns offer meaningfulinformation on
the location and chronology of sitesand the contrastof this infor-
mation with viewshed anaysis, topogaphic and soil productvity
maps, allows geneating valuable hypotheses about the relation
ship of Iberian sites with their teritory and their geneic function.
However, definition of spedéfic sites' chalcter, including the exis-
tence of distinct economic practicesor of defensve structues,
canrot be satisfatorily addressedby emplgying suney dataalone.
Nonetheless, comparison with better known Iberian territories
with along trgectory of archaetpgical suivey and excawvation can
help interpret this area's dynamics. Results obtained at la
Carenciashow similar occupation paterns to those of the
nearby Iberian cities of Edeta and Kelin (Fig. 1). Edetan
hillforts are found on elevated places, along the edgesof the
territory in low agricultual potertial soils whereas rural
settlementsare locaed on flat areaswith medium potential soils,
adeyuate for dry-land farming (Bonetet al., 2008, 171€19). The
sites locaed on the plain surraunding the oppidum of Edeta offer
a clearcomparisonto those surronding la Carencia they have
beeninterpreted ashamletswith simpledomesticassemblges and
without defensve walls, probably belongingto small landowners
and dependenton the oppidum (Bonet et al.,, 2008, 178). A
similar situationis presenéd in the

1. El Moli de la Cova / Fandetx
2. El Garroferal de la Blanca
3. PT-7 / Albaina (max. density)

4, 'Horteta

6. Pla de I'Assut

5. U'Horteta de la Sahor

territory of Kelin, whereanetwak of elevated forified siescon
trolling straegicpointsis foundin combinatiorwith settlementin
flatareaswithoutdefensve walls (Mataetal., 2010, 37-39).

One of the mostremarkabde charateristicsin the temritorial
organisatiorof thisareaduringbath thelberianandRomarmperiods
is the sustainedimportance of la Caréncia oppidum as a
political cente. The resultsof the viewshedanaysis show that
all new Romansitesmaintaina direct visuatelationshipwith la
Carencia(Fig. 4), which suggests a continuing importanceof
this elevated settlementas a territorial cente also during the
Romanperiod. In fact, ceramic assemblges found in this site
corrobaate this hypdhesis and indicate that la Caracia was
abandonedtowards the 3rd century AD, although coin data
suggestthe occupatiorof the acopolis until the 5th century AD
(Ripollés etal., 2013). Theseobsevations are consisent with
information documeted at other easern Iberian territories,
where the traditonal Iberian urban nuclei kept their role in
structuring the landscapeduring the first stage of the Roman
period(Arasa,2001, 3; Grau, 2005).

Despitethe continuingimportanceof la Carénciaduring the
Iberian and Roman periods, this project's esults sugget an
important shift during the imperial period in la Carénci&s
territory. Many |berian sites continued to exist during the
republican Roman periodaccading to the finding of bah late
Iberian and Roman imperial surface ceramicson them. 19
Iberiansites(including the two hillforts documered in the ara)
do not show any preseigce of Roman ptery and, therefore they
were probably abandonedvith thearrival of Romarforces.9 new
settlementsappeaed, as defined by the preseme of Roman
Imperial ceramic assemblags. The spatial patern of newly
founded Roman sites shaws their sigrificant concentation
alongsidethe Magre River. The floodingmodelalso shoved that
despitethe fact that Romansites are locatedin close proximity
to theriver, they neverfall within floodablezones(Fig. 6). This
stressesRoman knowledge of the Mediterrarean

7. El Castell
8. U'Assut de Real

Fig. 6. Magre River flooding areaand Romansites atits fringe.
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hydrological sygem and their expertisein selectinglocationsof
siteswith high agricultual paertial. Evidenceof Romansettle
ments athe edgesof flooding areas haasobeendocumeitedin
othereagernlberianMediterrarean areas,suchasthe Ager Tara-
conenss, Tarragona(FizandOrergo, 2008, 319PaletandOrengo,
2011)andtheterritory aroundValentia, Valencia(Orengo,2012).

The newly founded Roman sites exerted a strong visual do-
minion over the Magre River andits surroundng areasThe Magre
basinis consideed as an important route joining the Mediterra
nean coast with the inland areas of the Valencian region and
connecting the Iberian cities of Sucio, la Carenciaand Kelin
(Bonet and Mata, 2001, 1B, 178; Albiach et al.,, 2007, 9).
However, this path could have difficultly followed the sameroute
as that of the river due to the rough topograohy of the river
basin, especidly in its middle course, and the periodical but
unpredictable flash floods, which might have rendeed it
impracticable. It is, thus, more likely that this route coincided
with the path that conneted the towns of Turis and Montserat
(Fig. 2). The Islamic origin of thosetowns, documered by ealy
Christiansouces(13th certury), shows that this pathwasin useat
least at the ealiest stagesof the mediesal period. Also, the
distribution of several Iberiansites along this path might verify
the existence of this route and

its relevancewithin thelocal communicatiometwork aseaty as
the lberianperiod.

Thus, ratherthanan interestfor the control of the river asan
importantroute, thelocationof thesenewly Romansitesalongthe
immedide Magrefloodplain can beelatedto agricultual exploi-
tation. In fact, the deposition of fluvial sedimentsduring
flood episodesfavours the developmentof deep and organic,
highly producive, A type soils (Fig. 4). Equaly, the river
could have constitiued an important seasonalwater souce to
irrigate farm- land cropsin this area. While the useof irrigation
practicesduring thelberianperiodhasnotbeenyetattested/Araus
et al.,, 1997), it is geneally adknowledged that irrigation
agricultue was introducedin the Iberian Peninsuladuring the
Romanperiod (Leveau,199; Lopez, 199%.

The archaeoloizal evidenceprovided by the surwey can also
help reinforce the relation of thesesitesto agricultual acivities.
Most Roman sites located along the Magre include a very high
proportionof amphoraeanddolia sheds (ig. 6, sites2, 3, 5, 6) and,
in somecasesgdolia canstill be foundin situ. Many of thesesites
alsohave ahigh proportionof tegulae sherdgFig. 7), whichindicate
the presenceof coveredconstructionghat could be warehousedor
the starageof agricultual production.

Tequla

0 50cm

Dolia sherd
\ fallen from the cut

Fig. 7. Roadsidesoil prdfile at Plade [Assutsite whereremainsof a Fomanconstructionrand materialarevisible.
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Thesiteof Moli dela Cova/Fandetx(Fig. 6, site 1) waschamac-
terised by a low ceramic concentation, which nonetheless
includeddolia fmgmentsandhadno constructiormateial. How-
ever, this site hasbeenknown since 1877 when a white marble
headand fragmers of a mosaiowvhere found (Pla Balleder and
Marti, 1988, 43).These matrials, nowadays disappeeed, pronpt
its interpretationasthe urbanpartof a Romarvilla.

This Romantendency towardsthe use of deeprich soilsin la
Carencia’s hinterland can be also observedin the Calabarra
area. The combined results of the archaeomorphologal
andysis, hydmlogical modelling and multispectal imagey
classtfication show the existence of a palasmwetland at this spot.
PreRoman sites avoided this ara and the palaeochannels
suppying it (Fig. 3). However, aerial photography recorded a
buriedstructue insidethis pala@wetland, which closdy resenbles
a Romanvilla in plan. The finding of surfaceRomanpattery in this
areais consisent with this hypothesis.The existence of a Foman
structue in an aregroneto the accumulationof water wauld have
not beenpossiblewithoutits drainage.The sedimerological trench
cutting the medieval/ modern drain found in the Calabarra
pala®wetland provided evidencefor the existence of a dain of
pre-Chrigian date. The conjunctionof all thesedata suggestsa
tempoary desiccationof the pala®mweland during the Roman
period.

The flat surfaceandrich soils (type B) found in Calabara area
madethe area highly valuablefor cultivation and settlementafter
being drained.A similar process of desiccatiorby meansof drains
has been widely documeied in wetlandsin other areasof the
RomanEmpire (Cera, 1997; Leveau,1993a;ddegard, 1997). A well -
known exampleof this is the drainage of the Fucinelake for agri-
cultural purposegLeveau,1993b).

6. Conclusions

A landscapéased multidiscipliary andysis haseen iwvalu-
ablein geneating solid reseach hypothesesfor the anaysis of la
Carencia’sterritory. The combinationof archaeologicalsuivey
with GlS-based andyses has allowed a better understanding
of humanenvironment relationshipsin this Mediterrarean area.
Particulaty, theanalsisof watermovemenandaccumulatiorand
flood modelling have allowed the investigationof ancientsettle
mentpaternsin relationwith water resouces,flood episodeand
soil productivity andtheir associatiorwith differentland-usesys-
tems. The discovery of apalasmwelandthroughacombinationof
GIS,Renote Sensingandthediggingof ageoachaeologicairench
providedinvaluableinsightsinto Romansoil preferencesandland
managenent.

Iron Age Iberian settlement patns evidenced at la
Caréncia’'gerritory suggestanIberianagricultual exploitation of
flat,dry andnontfloodable areas. The presewre of springs and
other water souceswithin or very closeto seveal of thesesites
alsosugeststheexistenceofirrigationpracticesluringthelberian
period,basedon smallscalewater management stems,within
a geneal contextof dry-landfarming.Conversdy, duringtheealy
stage®f the Romanoccupationa shiftin settlementpaters is
observed, probally related to the development of new
agarian landuse pactices. The Roman settlement pattern
shavs a peference for the occupationof areas with deepe,
higher quality soils, suitable for the derelopmentof intensve
crop prodiction practices.Finds and architectual remainsfrom
Romansites along the Magre seem toconfirm that these sites
strondy focussed on agricultual production. This shift is
closely relaed to Roman vater managerent practices,as it is
suggeted by the habitation of areas that required complex
technicakkills andanin-depth environmentaknowledge in order
to be effecively exploited. The reallts sugest that wetlands
weredrainedfloodingsoilswereagricultually exploitedand
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littoralareasnvereinhabiedin relationto this shift tonardsamore
intensve agricultual production system. The landscapewas
appaenty rearragedwith the purposeof creatinganewspaceo
beinhabted andexploitedin accodancewith Romanagricultual
preferencestedhnicalcapabilitiesandlandscap@eraptions.
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