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Rad donosi rezultate istraZivanja dosad nepoznate anticke
podjele zemljista na Siremu podrulju Zagreba. Brojni ostatci

linearnih struktura identificirani su pregledom dostupnoga di-
gitalnog modela reljefa (DMR) izradenoga za podruéje Grada Za-

greba2012.idrZzavnogazra¢noglaserskogsnimanja2023. (ALS ili

LiDAR). Kartiranjem u GIS-u utvrdeno je da se prepoznate struk-
ture podudaraju s rimskim metrickim sustavom podjele zemlji-

Sta od 20 x 20 aktusa, odnosno priblizno 710 x 710 metara, te je

time omogucena rekonstrukcija orijentacije rimskoga katastra.
Pregledan je ALS podrucja od 1080 km?, a ostatci limita utvrde-

ni su na povrsini od otprilike 700 km?. Mogu se prepoznati dvije

podjele zemljista razlicite orijentacije. Paralelno uz osi centuri-

jacije, na brojnim lokacijama uoceni su pravilni nizovi tumula

nori¢ko-panonskoga tipa. Ukupno je prepoznato 575 tumula.
Tumuli su, osim uz osi podjele zemljista, uoceni i uz anticke ko-
munikacije koje nuZno ne prate podjelu zemljista. Interpretaci-

jom ALS-a zabiljeZeno je i oko 7,2 km antickih magistralnih cesta
na prostoru Turopolja, oko 4 km na podrucju Sesveta te oko 30

km vicinalnih putova na ¢itavome podruéju. Terenskim pregle-
dom obuhvacen je tek manji dio prostora pregledanoga ALS-a.

Tumulisu prepoznati u morfologiji terena, a ostatci centurijacije

tek su u rijetkim slu¢ajevima mogli biti uoceni kao visinska razli-

ka uodnosu na okolniteren. IstraZivanjem je nadopunjena slika
anti¢koga krajolika toga prostora.

Kljucne rijeci:

anticka podjela zemljista, centurijacija, rimska cesta, anticki krajolik, tumu-

linoricko-panonskoga tipa, ALS, LiDAR, GIS, Andautonija, Siscija

This paper presents the results of research into the previously
unknown ancient land division in the Zagreb metropolitan area.
Numerous remains of linear structures were identified by inter-
pretation of the available digital terrain model (DTM) made for
the City of Zagreb in 2012 and the state airborne laser scanning
(ALS) conducted in 2023. Mapping in GIS enabled the identifica-
tion of structures that correspond with the Roman metric sys-
tem of land division into 20 x 20 acti, i.e. approximately 710 x 710
metres. This facilitated reconstruction of the orientation of the
Roman cadastre. The interpretation of the ALS data of the 1080-
km? area revealed the remains of limites in the area, spanning
across 700 km?. Two land-division layouts of different orientation
can be detected. At numerous locations, regular rows of tumuli
were detected, of Noric-Pannonian type, that follow the centuria-
tion axes. Atotal of 575 tumuli were recognized. Tumuli were also
detected along the ancient communication routes, which do not
always correspond with the land-division layouts. The interpreta-
tion of the ALS data revealed the presence of around 7.2 kilome-
tres of ancient main roads in the Turopolje area, around 4 kilome-
tresinthe Sesvete area, and around 30 kilometres of vicinal roads
altogether. The field survey encompassed only a small portion of
the area examined by ALS. Tumuli were recognized in the terrain
morphology, while the remains of centuriation could only rarely
be observed, as variations in altitude compared to the surround-
ing terrain. The knowledge of the ancient landscape of this area
has been supplemented through this research.

Keywords:
Roman land division, centuriation, Roman road, historical landscape, tumuli
of Noric-Pannonian type, ALS, LiDAR, GIS, Andautonia, Siscia
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KARTA 1. Poznata
anticka nalazista na
Siremu podrudju Za-
greba. Digitalizirano
prema dostupnoj
literaturi:  Klemenc
1938; Sokol 1981,
178-185; Viki¢-Belan-
¢i¢ 1981; Gregl 1984;
1991; Gregl, Jelin¢i¢
2010; Balen-Letuni¢
etal. 1986; Simek (ed.)
1997; Nemeth-Ehrlich,
Kusan Spalj 2003;
2007; HAG 1-15 2005~
2019; PPUO Lekenik
2019 (©Open Street
Map; izradili S. Popo-
vi¢, M. Rukavina).
MAP 1. Known ancient
sites in the broader
Zagreb area. Digital-
ized according to
available bibliog-
raphy and sources:
Klemenc 1938; Sokol
1981, 178-185; Vikic-
Belan¢i¢ 1981, Gregl
1984, 1991;  Gregl,
Jelin¢i¢ 2010; Balen-
Letuni¢ et al. 1986,
Simek (ed.) 1997; Nem-
eth-Ehrlich, Kusan
Spalj 2003; 2007; HAG
1-15 2005-2019; PPUO
Lekenik 2019 (©Open
Street Map; made
by S. Popovi¢, M. Ru-
kavina).
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Prva urbanizacija Sirega podrucja danasnjeg Zagreba pocinje
Sirenjem Rimskoga Carstva u te krajeve, a obuhvaca prostor
odreden Medvednicom na sjeveru, Samoborskim gorjem na za-
padu, Vukomeri¢kim goricama na jugu i dolinom Save naistoku.
Taj prostor priblizno se podudara s rasprostiranjem plemena
Andautonijaca, Cije upravno srediSte u 1. st. postaje anticki
grad - municipij Andautonija otkriven na mjestu danasnjega
Stitarjeva.* Bogatstvo arheolodkih ostataka datiranih od 1. do
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Introduction

Cultural Landscape of the Zagreb Area in Antiquity

The first urbanization of the wider area of the present-day city
of Zagreb began with the spread of the Roman Empire to thisre-
gion, whichis defined by the Medvednica Mountaininthenorth,
the Samobor Hills in the west, Vukomericke Gorice in the south,
andtheSavavalleyin the east. Thisarearoughly coincides with
the territory inhabited by the Andautonian tribe, the adminis-
trative centre of which, in the 15 century AD, became the Mu-
nicipium of Andautonia, discovered in present-day S¢itarjevo.*
The multitude of archaeological remains, dating from the 15 cen-

1 Gregl 1984; Nemeth-Ehrlich, Kusan Spalj 2007.

1

Gregl 1984; Nemeth-Ehrlich, Kusan Spalj 2007.
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¢itavoga podrucja (Karta 1), u kojemu se osim grada Andautoni-
je nalazilo i vise manjih naselja, sela te poljoprivrednih imanja
-vila rustika.? Anti¢ka naselja otkrivena su na podrucju Stenjev-
ca, na lokalitetu Kuzelin3 (kasnoanticki refugij), a pri istraziva-
nju na trasi autoceste Zagreb - Sisak arheoloskim iskopavanji-
ma potvrdena su i naselja u selu Okuje,* Sepkov¢icas i Gornji
Vukojevac.® Antitka naselja pretpostavljaju se i na mjestima
danasnjih sela Moravce, Glavnica Donja, Kasina te u Petrinjskoj
i Drzi¢evoj ulici” Anticki gospodarski objekti otkriveni su na
obroncima Medvednice (Glavnica Donja - Frti¢, Moravce - Dra-
$¢ica, Moravce - Rosnica?, Vugrovec Donji - Kamenica/Slatina?,
Vurnovec - Gradis¢e, Remete - Gradisce, Gracani, Gornji Stenje-
vec), na zapresickome podru¢ju (Drenje, Ladu¢, Sibice) i Turopo-
lju (Gornji Cehi, Mala Mlaka - Star¢e, Mala Mlaka - Ciglenica).?

Specificnost su podrucja paljevinske nekropole pod tumulima
noritko-panonskoga tipa. Pokapanje pod humcima u anti¢ko
vrijeme (od 1. st. do sredine 3. st.) tipi¢no je u sjeverozapadnoj
Hrvatskoj, u isto¢noj Austriji, isto¢noj Sloveniji i jugozapadnoj
Madarskoj, odnosno u eponimnim provincijama - Panoniji i
Noriku.? Svi su tumuli zemljani, ovalnoga oblika i grupirani po
skupinama (i dosad se smatralo) bez ¢vrstoga pravila u orijen-
taciji, osim nekropola uz itinerarske ceste.* U prije istrazenim
tumulima nalazi se jedan ili vise paljevinskih grobova s razlici-
tim ukopima (ukop na povrsini, u urni, u grobnoj jami, u jami s
urnom, zidane grobne konstrukcije i komore od kamenih plo-
¢a).** Najbrojnije skupine dosad poznatih tumula otkrivene su
na podrucju Gradske Cetvrti Sesvete (Durdekovec, Dumovecki
lug) te Mraclinske Dubrave i Turopoljskoga luga.*> Nekropole se
smjestaju u blizini naseljai cesta, a premajednoj nekropoli mo-
gloje gravitiratiiviSe manjih naseljaivila.®

Podru¢jem su prolazile dvije magistralne prometnice; Siscija -
Emonaiodvojak Siscija - Poetovio, koji je prelazio Savu u blizini
grada Andautonije te brojne lokalne ceste i putovi, a strateska
prometna i trgovactka vaznost dodatno je izrazena i moguc¢no-
stima rije¢ne plovidbe Savom.* Arheoloska istrazivanja potvr-
dila su brojne djelatnosti stanovniStva u anticko doba koje su
ukljutivale trgovinu, obrte, poljoprivredu, stocarstvo, lov i ri-
bolov.* Sava i bogatstvo povrsinske vode s jedne su strane bili
prednost za naseljavanje i obranu, ali s druge strane i opasnost

tury AD to the 5t testifies that this area was densely populated
and its land intensively used (Map 1). The area included, besides
Andautonia, several small settlements, villages and rural estates
-villae rusticae.>* Roman settlements were discovered in the area
of Stenjevec, on Kuzelin3 (late antique refugium), and during ar-
chaeological excavations conducted on the Zagreb-Sisak motor-
way route in the villages of Okuje,* Sepkov¢icas and Gornji Vuko-
jevac®. Presumably, there were ancient settlements also in the
present-day villages of Moravte, Glavnica Donja, Kasina, and in
Petrinjska and Drzi¢eva street.” Ancient farms have been discov-
ered on the slopes of Medvednica (Glavnica Donja-Frti¢, Moravce-
Drascica, Moravce-Rosnica?, Vugrovec Donji-Kamenica/Slatina?,
Vurnovec-Gradis¢e, Remete-Gradisce, Gracani, Gornji Stenjevec),
in the Zapresic¢ area (Drenje, Ladug, Sibice), and in Turopolje (Gorn-
ji Cehi, Mala Mlaka-Star¢e, Mala Mlaka-Ciglenica).®

Characteristic of this region are cremation necropolises under
tumuli of Noric-Pannonian type. Burial under tumuli (mounds)
during antiquity (from the 1st to the mid-3rd century) was typi-
cal in northwestern Croatia, eastern Austria, eastern Slovenia,
and southwestern Hungary - that is, in the eponymous provinc-
es of Pannonia and Noricum.® All the tumuli are earthen, oval in
shape, and grouped in clusters, generally (as previously believed)
without strict orientation rules, except for necropolises along
itinerant roads.* In the excavated tumuli, one or more crema-
tion graves have been found with various burial methods (sur-
face burial, inanurn, in a grave pit, in a pit with an urn, masonry
grave constructions, and chambers made of stone slabs).** The
most numerous groups of tumuli so far have been discovered in
the District of Sesvete (Durdekovec, Dumovecki Lug), in Mraclin-
ska Dubrava, and Turopoljski Lug.> Necropolises were located in
the vicinity of settlements and roads, where several small settle-
ments and villas could use the same necropolis.

Two main roads passed through this area: Siscia-Emona and
the Siscia -Poetovio branch, which crossed the River Sava near
Andautonia, as well as many local roads and paths. The strate-
gic transportation and commercial importance was further em-
phasized by the possibilities of river navigation on the Sava.*
Archaeological research confirmed that the ancient population
of this area engaged in many different activities, including trade,

Gregl 1991; Gregl, Jelin¢i¢ 2010; Nemeth-Ehrlich, Kusan Spalj 2007.
Gregl 1991, 14-20.

Bugar 2012.

Bugar 2009.

Dizdar, Tonc, Loznjak Dizdar 2011.

Rukavina, Petri¢, S¢itaroci 2015a; Gregl 1991, 14-20.

Gregl 1991; Lelekovi¢, Rendi¢-Miocevi¢ 2012, 279-294.
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zbog Cestih poplava koje su ugrozavale naselja i komunikacije
te brojnih mocvarnih predjela nepogodnih za poljoprivrednu
proizvodnju.*®

IstraZivanja anticke podjele zemljista na podruéju
kontinentalne Hrvatske

Centurijacija podrazumijeva organizaciju podjele zemljista
medu gradanima Rimskoga Carstva, posebice veteranima i do-
seljenicima u novim kolonijama. Proces ukljucuje precizno pla-
niranjeiizmjeruzemljista najednake dijelove - centurije, najce-
S¢e kvadratne parcele veli¢ine 20 x 20 aktusa, odnosno pribliz-
no710x 710 metara.Natajnacin temeljito su planirane cijelere-
gije, s to¢no odredenim parcelama, cestama i infrastrukturom,
$to je omogudilo utinkovitu kontrolu i upravljanje osvojenim
teritorijima, kao i u¢inkovitu organizaciju proizvodnje i uprav-
ljanje resursima.” Centurijacija nije bila samo geometrijska ili
administrativna podjela zemljista, nego i vazan instrument za
Sirenje polititkoga utjecaja carstva, odrzavanje njegove vojne
mociistabilnostdrustvene strukture.

Povijest istrazivanja anticke podjele zemljiSta na podru¢ju RH
zapocinje joS sredinom 19. st. kada P. Kandler opisuje Pulski
ager,®® a don S. Ljubi¢ utvrduje postojanje anti¢koga katastra
Starogradskoga polja.* Anticki katastri intenzivnije se pocinju
istrazivati tek u drugoj polovini 20.st.zbog dostupnostizracnih
snimakaizradenih u Drugome svjetskom ratu.? Do danas su go-
tovo svaistrazivanja centurijacija u Hrvatskoj usredototenana
obalu Jadrana, gdje su limiti naj¢es¢e sac¢uvani u obliku suhozi-
date putovaicestakojise lako uo¢avaju nazra¢nim snimkama.
Nekima se od njih koristi u kontinuitetu do danasiako se sama
konstrukcija na osi mijenja, no mnogi uopce ne prate danasnji
katastar i koristenje zemljiStem, Sto ostavlja ve¢u mogucénost
da suocuvaniuizvornome stanju.

Tek krajem 20. st. zapocinju prva istrazivanja i pretpostavke
rasprostiranja agera na podru¢ju antickih gradova i kolonija
kontinentalne Hrvatske, ali ni jedan od agera do danas nije de-
finitivno arheoloski potvrden.22 Pri pokusajima rekonstrukcije
antickoga katastra najcesce su koristeni dostupni kartografski
izvori te su polozaji limita najtesce pretpostavljeni temeljem
analize danasnje cestovne mreze i/ili katastarske podjele. Pre-
ma antickim izvorima, (Hyginus Gromaticus) Panonija je poka-

crafts, agriculture, animal husbandry, hunting and fishing.” The
River Sava and its teeming surface waters were a prerequisite for
settlement and defence on the one hand, while on the other they
also posed danger due to frequent flooding that threatened the
settlements and communications.** Moreover, the many marsh-
lands along the river were also unfit for agriculture.

Research on Ancient Land Division
in Continental Croatia

Centuriation refers to organized division of land among the citi-
zens of the Roman Empire, especially veterans and the settlers of
new colonies. The process includes precise planning and survey-
ing of the land, followed by dividing itinto equal parts: centuriae,
most commonly rectangular land plots measuring 20 x 20 acti,
approximately 710 x 710 metres. Whole regions were planned
this way, with precisely designated land plots, roads and infra-
structure, which enabled efficient control and governance over
the conquered territories, as well as the successful organization
of production and resource management.” Centuriation was
more than a geometric or administrative division of land; it was
an important instrument for spreading the Empire’s political
influence, maintaining its military might and the stability of its
social structure.

The history of research on the ancient land division in the pre-
sent-day Republic of Croatia began in the mid-19'" century, when
P. Kandler depicted the ager of Pula® and S. Ljubi¢ established
the existence of the ancient cadastre of Starigradsko polje.*
Only in the second half of the 20*" century did a more detailed
investigation of the ancient cadastres begin, when aerial images
from the Second World War became available to researchers.?
Almost all the research on land division conducted in Croatia so
far has been focused on the Adriatic coastline area, where lim-
ites were usually preserved in the form of dry stone walls, paths
and roads easily identified on aerial images. Some of them have
been used continuously to this day, even though the structures
on the axes have changed, but many do not match the present-
day cadastre and land use, which increases the likelihood of
preservationin their original state.»

Only at the end of the 20" century did the first research and as-
sumptions of the land divisions in continental Croatia begin, but
none of these divisions has so far been archaeologically con-
firmed.®> Available cartographic sources were usually used for
the attempts at the reconstruction of ancient cadastres, and the

16 Durman 1992.

17 Dilke 1971; Libertini (ed.) 2019.
18 Buli¢ 2012.

19 Ljubi¢ 1873=1996, 27.

20 Pula, Zadar, Salona (Sui¢ 1955; 1956; 2003; Bradford 1957; Matijasi¢ 1988;
Marsi¢ 1993; Buli¢ 2012; Kadi 2020), Starogradsko polje (Ljubi¢ 1873=1996;
Bradford 1957, Dubokovi¢-Nadalini 1959; Zaninovi¢ 1983; Kirigin, Slapsak 1985),
Porec i Cavtat (Sui¢ 1956; Matijasi¢ 1988), Narona (Wilkes 1969; Zaninovi¢ 1970),
Pag (Ilakovac 1998), Vis (Zaninovi¢ 1997), Stobrec (Faber 1983) i dr.

21 Popovi¢ et al. 2021.

22 Za prijedloge rekonstrukcija centurijacijske mreze vidi: Sisak (Vukovi¢
1994), Andautonija (Nemeth-Ehrlich, Kusan Spalj 2007; Kadi 2021).

15 Gregl 1991; Nemeth-Ehrlich, Kusan Spalj 2007.
16 Durman 1992.

17 Dilke 1971; Libertini (ed.) 2019.

18 Buli¢ 2012.

19 Ljubi¢ 1873=1996, 27.

20 Pula, Zadar, Salona (Sui¢ 1955; 1956; 2003; Bradford 1957, Matijasic¢ 1988;
Marsi¢ 1993; Buli¢ 2012; Kadi 2020), Starogradsko polje (Ljubi¢ 1873=1996;
Bradford 1957; Dubokovi¢-Nadalini 1959; Zaninovi¢ 1983; Kirigin, Slapsak 1985),
Pore¢ and Cavtat (Sui¢ 1956; Matijasi¢ 1988), Narona (Wilkes 1969; Zaninovic
1970), Pag (llakovac 1998), Vis (Zaninovi¢ 1997), Stobrec (Faber 1983) etc.

21 Popovic¢ et al. 2021.

22 For the proposals of the centuriation network’s reconstruction see: Si-
sak (Vukovic¢ 1994), Andautonia (Nemeth-Ehrlich, Kusan Spalj 2007; Kadi 2021).
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zna provincijazapodjeluzemljista,? $to daje dodatna polazista
zaistrazivanjate teme.

Detekcija limita u kontinentalnome podrudju vedi je izazov
zbog drukcijih tehnika izgradnje struktura (koristenoga mate-
rijala) od onih na obali, a posredno i zbog uvjeta njihova ocu-
vanja uslijed prirodnih (klime, vegetacije, utjecaja vode i dr.) te
antropogenih ¢imbenika (poljoprivrednih radova i pritisaka da-
nasnje urbanizacije). Vjerojatno su upravo to razlozi zbog kojih
do danas nemamo definirane podjele zemljista Murse, Cibalie i
Siscije, rimskih centara koji su nedvojbeno imali jasno razgra-
niCen prostor svojega agera (ager divisus et adsignatus). Kritic-
ki osvrt na prijedloge rimskih katastarskih podjela u Panoniji
izvan podrucja Hrvatske (u Madarskoj i Srbiji) donosi autor naj-
novijega rada o centurijaciji na podru¢ju agera Sirmijuma.>

Dosadasnja istraZzivanja centurijacije
andautonijskoga agera

Pretpostavka rasprostiranja agera antickoga grada Andauto-
nije na podru¢ju danasnjega S¢itarjeva i dio pretpostavljene
centurijacije objavljen je 2007. povodom izlozbe i publikacije
2000 godina Andautonije. Tom prilikom izradena je karta Pret-
postavljeni rimski katastar andautonijskog agera, karta Ekomu-
zej $c¢itarjevacke posavine, na kojoj je prikazan dio iste podjele
i rimskih cesta u okolici rimskoga grada Andautonije te graficki
prikaz pretpostavljenoga teritorija agera Andautonije na Sire-
mu podrucju Zagreba.®®

U konzervatorskoj podlozi izradenoj 2009. za Prostorni plan
podru¢ja posebnih obiljezja (PPPPO) Crnkovec - Zra¢na luka
Zagreb¥ prenosi se pretpostavka centurijacije u okolici Andau-
tonije iz 2007., uz dopunu novih pretpostavljenih elemenata an-
titke podjele na podrucju obuhvata plana u drugoj orijentaciji,
prepoznatih u danasnjoj parcelaciji zemljista i ulicnoj mrezi Ve-
like Gorice te okolici S¢itarjeva.?

Godine 2021. M. Kadi objavljuje rad u kojemu donosi kartu
pretpostavljene centurijacijske mreZe andautonijskoga age-
ra u mjerilu 1: 10 0000, nastavak rada iz 2007. Kartu je izradio
temeljem prepoznatih pravilnih linija na povijesnim kartama i
katastarskim planovima, Hrvatskoj osnovnoj karti (HOK) i avi-
osnimkama te je u obzir uzeo poloZaje arheoloskih nalazista i
srednjovjekovnih crkvi. Kadi definira orijentaciju katastra te-
meljem pretpostavljenoga smjera carda maximusa CM, koji ima

positions of [imites were most often assumed based on the anal-
ysis of present-day road networks and/or cadastres. According
to ancient sources (Hyginus Gromaticus), Pannonia was a model
province for land division,? which provides additional starting
points for research on this subject.

Detection of /imites in the continental area is a greater chal-
lenge, due to different construction techniques (materials
used) from those on the coast, as well as the conditions of their
preservation, which are influenced by natural factors (climate,
vegetation, water influence etc.) and anthropogenic factors (ag-
ricultural activities and pressures from current urbanization).
These are probably the reasons that, even to this day, the land
divisions of Mursa, Cibalae and Siscia* have not been identified,
even though these were Roman centres undoubtedly with ager
divisus et adsignatus. A critical review of the proposed Roman
cadastral divisions in Pannonia outside the territory of Croatia
(in Hungary and Serbia) is presented by the author of the latest
work on centuriation in the area of the ager of Sirmium.»

Research Conducted to Date on the Centuriation
of the Andautonian Ager

The assumed territory of ancient Andautonia’s ager, together
with part of the presumed centuriation, were published in 2007,
on the occasion of the exhibition and accompanying publication
2000 Years of Andautonia (2000 godina Andautonije). On this oc-
casion maps were created, titled Assumed Roman cadastre of the
Andautonian ager and Eco-museum of the S¢itarjevo Posavina
(showing part of the same land division, including Roman roads),
as well as a graphic representation of the presumed territory of
the Andautonian agerin the broader area of Zagreb.?

The 2009 conservation study for the Spatial Plan (Prostorni plan
podrucja posebnih obiljeZja - PPPPO) Crnkovec-Zra¢na luka Za-
greb¥ includes the 2007 presumption of the centuriation in the
Andautonian area with the addition of newly assumed elements
of theancientland division with adifferent orientation based on
the present-day street network of Velika Gorica and the cadastre
of S¢itarjevo.®

In 2021, M. Kadi published a study presenting a map of the pre-
sumed centuriation grid of the Andautonia ager at a scale of
1:100,000, as a continuation of his 2007 work. He created the
map on the basis of the identification of regular lines on histori-
cal maps and cadastral plans, the Croatian Base Map (Hrvatska
osnovna karta, HOK) and aerial photographs. He also took into
account the locations of archaeological sites and medieval
churches. Kadi defines the orientation of the cadastre on the ba-

23 Domi¢ Kunic¢ 2012, 33, 46.

24 Za Sisak je pretpostavljena mreza kardinalne orijentacije (Vukovi¢ 1994,
140-143).

25 Dimitrijevi¢, Whitehouse 2024.

26 Nemeth-Ehrlich, Kuan Spalj 2007.

27 Nositelj izrade studije: B. Dumbovi¢ Bilusi¢, izradivac studije: APE d. 0. 0.

28 Konzervatorska podloga za PPPPO Crnkovec - Zra¢na luka Zagreb
2009.

23 Domi¢ Kunic¢ 2012, 33, 46.

24 Itis proposed that Siscia had a cardinally oriented centuriation (Vuko-
Vi€ 1994, 140-143).

25 Dimitrijevi¢, Whitehouse 2024.

26 Nemeth-Ehrlich, Kuan Spalj 2007.

27 Coordinator of the study: B. Dumbovi¢ Bilusi¢; author: APE d.o.0.

28 Conservation plan for Crnkovec-Zagreb Airport 2009.
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ishodisnu to¢ku na juznome izlazu iz Andautonije s otklonom
prema istoku od 22,5° od geografskoga sjevera.? Takoder navo-
didasu usklopuistrazivanja 2012. od strane Arheoloskoga mu-
zeja u Zagrebu provedena i sondiranja koja su dala pozitivne
rezultate jerje potvrdena podloga rimskoga puta.*

Metoda i hipoteza istrazivanja

LiDAR, odnosno lasersko skeniranje iz zraka (airborne laser
scanning - ALS) vec je nebrojeno puta pokazalo svoju nezaobi-
laznu vaznost za prepoznavanje arheoloskih struktura u Sumo-
vitim podrucjima, pa tako i za pronalazak ostataka rimske cen-
turijacije u Hrvatskoj2? U sklopu istrazivanja prvo je pregledan
prostor Grada Zagreba, za koji je bio dostupan digitalni model
reljefa (prikazan kao sjencani reljef) izraden 2012. Na njemu je
uocen specifi¢an pravilan polozaj paralelnih skupina/nizova
antic¢kih tumula nori¢ko-panonskoga tipa u polozaju kriza (SI. 1)
na podruc¢ju Dumovecki lug (Z-5631), vec od prije poznat u lite-
raturiss Na podrucju Sesvetskoga Kraljevca na granici s Dugim
Selom34 novootkrivena je skupina tumula takoder gradenih u
nizovima koji ¢ine oblik kriza. Njihova udaljenost od skupine u
Dumoveckome lugu te jednak otklon od 14,7° od geografskoga
sjevera prema istoku omogucili su pretpostavku da nije rije¢ o
slucajnosti, nego o poloZaju uz antitke komunikacije/putove,
odnosno limite centurijacijske mreze.

SLIKA 1. Tumuli u poloZaju pravilnoga kriza, neki s jasnim tragovima arheo-
loskihistrazivanja, Dumoveckilug. ALS (vizualizacijalokalnadominantnost)
sucrtanim osima podjele zemljista (izradila S. Popovic).

FIGURE 1. Group of tumuli in the form of a cross, some bearing clear traces of ar-
chaeological excavations, Dumovecki Lug. ALS (local dominance visualization
with mapped land-division axes (made by S. Popovic).

sis of the assumed direction of the cardo maximus (CM), which
originates at the southern exit of Andautonia and deviates from
geographicnorth by 22.5° eastwards.® He also notes that, in 2012,
as part of the research, the Archaeological Museum in Zagreb
conducted test excavations® that yielded positive results, con-
firming the foundation of a Roman road.3*

Research Method and Hypothesis

Airborne laser scanning (ALS), or LiDAR, has already repeatedly
proved to be vitally important in the identification of archaeo-
logical structuresin wooded areas, including the discovery of Ro-
man centuriation remainsin Croatia.32 Our research first focused
on interpretation of the available digital terrain model from
2012 (represented only as hillshade) of the City of Zagreb. This
revealed specific regular rows of ancient tumuli of Noric-Panno-
nian type (Fig. 1) in the form of a cross in the Dumovecki Lug area
(Z-5631), which had already been published.3 In Sesvetski Kralje-
vec, on the border with Dugo Selo,** a new tumuli group was dis-
covered, also constructed in rows and making up a cross. The dis-
tance between these two groups and their parallel position, with
the same deviation from geographic north (14.7°), suggest that
this is not a coincidence, but rather a position along the ancient
communications/roads, i.e. the limites of the centuriation grid.

29 Usporedba ovoga prijedloga rekonstrukcije centurijacijske mreze i
mreZe otkrivene ovim radom bit ¢e komentirana u zakljucku.

30 Polozajnavedenih sondiiarheoloski rezultati nisu objavljeni.
31 Kadi2021.

32 Definiranje limita istarske centurijacije u Sumovitim predjelima Op¢i-
neVrsar (Popovic etal.2021), rimske podjele zemljiSta Krka i Cresa (Doneus et
al. 2024).

33 Sokol 1981; Balen-Letuni¢ et al.(eds.) 1986.

34 Skupina je otkrivena 2015. tijekom analize DMR-a za podrucje Grada
Zagreba.Iste godine terenskim obilaskom navedeni su tumuli fotodokumen-
tirani prviput 4.srpnja 201s.

29 Acomparison between this proposed reconstruction of the centuria-
tion grid and the grid identified in this study will be discussed in the conclu-
sion.

30 The location of the test excavations and the archaeological results
have not been published.

31 Kadi 2021.

32 Defining limites of the Istrian centuriation in the wooded areas of the
Municipality of Vrsar (Popovic¢ et al. 2021), Roman land division of Krk and Cres
(Doneus et al. 2024).

33 Sokol 1981; Balen-Letuni¢ et al. (eds.) 1986.

34 This group was discovered in 2015 during the DTM analysis for the City
of Zagreb. A field survey conducted in the same year photo-documented these
tumuli for the first time on July 4 2015.
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SLIKA 2 A, B. Primjer prepoznatih limita i tumula u pravilnome nizu koji prate
limit, Sasinovekilug. A - ALS, B - ALS s ucrtanom mreZom, o¢uvanim ostat-
cimalimitaitumula(izradilaS. Popovic).

Godine 2024. 0d Drzavne geodetske uprave (DGU) nabavljenisu
podatcidrzavnoga laserskog snimanja (ALS) koji su omogucava-
li manipulaciju u svrhu jasnijega razumijevanja prostorai bolje
interpretacije. Nakon obrade dobivenih las podatakaizraden je
digitalni model terena rezolucije 0,5 m, Sto je bilo prikladno za
identifikaciju traZenih struktura. Za potrebe interpretacije do-
bivenoga modelaizradene su i razli¢ite vizualizacije,* od kojih
se najvaznijom za ravni teren s blago izrazenom topografijom
pokazala lokalna dominantnost (radijusa 10 - 20 m). Tako obra-
deni podatci omogucili su ponovni pregled prostora Sesveta (Sl.
2), gdje su ostatci limita i noricko-panonskih tumula prvotno i
uoceni, kao i pregled puno Sirega prostora.

Svi prepoznati ostatci centurijacije, noricko-panonskih tumu-
la te antickih cesta i putova kartirani su u GIS programu, $to je
omogucilo metri¢cku analizu i to¢nu rekonstrukciju orijentacije
postavljenoga antickog katastra te njegova odnosa s antickim
centrima Andautonijom i Siscijom (Karta 2). Taj pristup ujedno
je omogucio i potvrdivanje ili odbacivanje nekih od iznesenih
pretpostavkiirezultata prijasnjih istrazivanja.

Provjerom i preklopom georeferenciranih ortofota, satelit-
skih snimaka, HOK-a te povijesnih karti - prve vojne izmjere
Habsburdkoga Carstva iz 18. st. te katastra Franje I. iz 19. st.,
utvrdeno je da se tragovi limita u pravilu ne poklapaju s kata-
starskim izmjerama iz 19. st. ni s podjelama zemljista poslije
(melioracijski kanali, Sumski prosjeci, cesteisl.)iz20.i21.st.,$to
upucuje na njihovo podrijetlo iz prijaSnjega razdoblja.

Odredivanje je li doista rije¢ o antitkoj konstrukciji nije bilo
upitno ako su tumuli u pravilnim nizovima pratili strukturu li-
mita. Za prostore gdje nema tumula, a identificirana struktura
nalazi se na osi definirane anti¢cke mreze, utvrdivali bi se stra-

FIGURE 2 A, B. Example of the identified limites and tumuli following the limites
(Sasinovecki Lug). A) ALS, B) ALS with mapped grid, remains of the /imites and-
tumuli (made by S. Popovic).

ALS obtained from the State Geodetic Administration (Drzavna
geodetska uprava, DGU) in 2024 enabled manipulation of the
data to better understand the area and interpret it. Following
the processing of the las data, a digital terrain model of 0.5-m
spatial resolution was produced, which was appropriate for the
identification of the structures sought. Various visualizations
were also generated as prerequisites for the adequate interpre-
tation of the model generated.>s The most important for the flat
terrain with slightly pronounced topographic features was the
local dominance visualization (with a 10-20 m radius). Data ana-
lysedin this manner enabled anew interpretation of the Sesvete
area (Fig. 2), where the remains of /imites and Noric-Pannonian-
type tumuli were originally observed, as well as the overview of
amuch larger area.

All the identified remains of centuriation, Noric-Pannonian-type
tumuli and ancient roads and paths were mapped in the GIS pro-
gram, enabling metrics analysis and precise reconstruction of
the orientation and the grid of the ancient cadastre and its rela-
tion to the ancient centres of Andautonia and Siscia (Map 2). This
approach also facilitated the confirmation or dismissal of some
of the assumptions of previously published research.

The analysis of georeferenced orthophotos, satellite images, Cro-
atian Base Map and historical maps (the first 18"-century Habs-
burg Empire military survey and 19'"-century Francis | cadastre)
revealed that the traces of /imites in most cases do not match
the 19'"-century or consequent cadastres and features (melio-
ration canals, forest firebreaks, roads etc.), indicating that they
originated in an earlier period.

It was unquestionable whether the identified structure was of
ancient origin if the tumuli in regular rows followed the struc-

35 Kokalj, Hesse 2017.

35 Kokalj, Hesse 2017.
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SLIKA 3 A, B. Limit vidljiv kao promjena u boji vegetacije, naselje Glavnicica.
Limit je dobro vidljiv i na satelitskim snimkama iz 2013. i 2015. (©0Google Ear-
th; obradila S. Popovi¢).

FIGURE 3 A, B. Limites manifested as vegetation marks, Glavincica village. Lim-
ites are also clearly visible on the 2013 and 2015 satellite images (©Google
Earth; adapted by S. Popovic).

tigrafski odnosi nje i ostalih gradenih struktura. Definirajudi
strukture koje sijeku ili superponiraju limite, potvrdena je pret-
postavka o njihovu starijemu, odnosno antickome podrijetlu.

Ostatci limita prepoznati su na ALS-u, no pregledani su i svi do-
stupni setovi zra¢nih (1968., 2011., 2014./16., 2017./18., 2019./20.,,
2021./22, 2022./23.) i satelitskih snimaka Google Eartha (2002.,
2008., 2009., 2011, 2012, 2013, 2015., 2016., 2017, 2018., 2019.,
2020., 2021, 2022., 2023, 2024.). Potvrdena je vidljivost jednoga
od sacuvanih karda na poljoprivrednome zemljiStu isto¢no od
Sasinoveckoga luga (naselje Glavnic¢ica) kao promjena u boji ve-
getacije (SI. 3).

Terensko istrazZivanje provedeno je 2024. u dvama navratima (4.
veljace i 1. travnja) kao provjera pretpostavke i mogucnosti vi-
zualne potvrde prepoznatih tragova antitke centurijacije.

ture of thelimites. For areas where there were no tumuli, and the
identified structure was located on the axis defined by the an-
cient grid, stratigraphic relationships between it and other built
structures were analysed. By defining structures that intersect
or superimpose the limites, the assumption of their older, i.e., an-
cient, origin was confirmed.

Remains of /imites were identified on the ALS, but all available
sets of images, both aerial (1968, 2011, 2014/2016, 2017/2018,
2019/2020,2021/2022,2022/2023) and satellite (Google Earth: 2002,
2008, 2009, 2011, 2012, 2013, 2015, 2016, 2017, 2018, 2019, 2020, 2021,
2022, 2023, 2024), were also inspected. Only one of the preserved
cardines was visible, as a vegetation mark in an agricultural area
east of Sasinovecki Lug (Glavin¢ica village) (Fig. 3).

A field survey was conducted in 2024 on two occasions (on Febru-
ary 4 and April 1) to test the hypothesis and attempt to visually
confirm the identified traces of ancient centuriation.
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KARTA 2. Otkrivena an-
titka podjela zemljista
i elementi antitkoga
kulturnog krajolika na
Siremu podrucju Zagre-
ba (©Open Street Map;
izradila S. Popovic.).

MAP 2. Discovered an-
cient land-division lay-
out and the elements of
ancient cultural land-
scape in the Zagreb met-
ropolitan area (©Open
Street Map; made by S.
Popovic).
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Rezultati istrazivanja

Pregledom ALS-a Sirega podru¢ja isto¢noijuzno od Zagreba ot-
kriveni su ostatci dviju mreza anti¢ke podjele zemljista koje se
razlikuju u orijentaciji - mreza Ai B (Karta 2). Mreza A sastoji se
od dvaju dijelova: dio A1 i A2 iste su orijentacije, ali u pomaku
vertikalnih osi. Sjeverno na padinama Vukomeri¢kih gorica ot-
kriveni su tragovi slabije satuvane podjele - mreze B. O¢uvani
tragovi obiju mreza nalaze se na ukupnoj povrsini od oko 700
km? a udaljenost najsjevernijega do najjuznijega o¢uvanog de-
kumana mreze A iznosi oko 35 km.

Paralelno uz osi centurijacije na brojnim lokacijama uoceni
su pravilni nizovi tumula noricko-panonskoga tipa. Tumuli su,
osim uz osi podjele zemljista, uoceni i uz antitke komunikacije
koje nuzno ne prate podjelu zemljista. Ukupno je prepoznato
575tumulaibrojne trase cestaiputova.

Uvidom na terenu pregledano je vise od 50 tumula na Siremu
Sumskom podrucju Dumovectkoga luga i Sesvetskoga Kraljevca
visine od 0,5 do 2 m, razli¢itih stanja oCuvanosti; od onih arhe-
oloski iskopavanih, onih netaknutih do ilegalno iskopavanih i
ostecenih gospodarskim iskoristavanjem Sume.

Research Results

The ALS interpretation of the broader area east and south of Za-
greb revealed the remains of two grids of ancient land division
with different orientations - grid A and grid B. Grid A consists of
two parts: parts A1 and A2 have the same orientations, but their
vertical axes deviate from each other. Traces of a poorly pre-
served land-division layout - grid B - have been discovered on
the northern slopes of Vukomeri¢ke Gorice. The preserved traces
of both grids cover a total area of around 700 km? while the dis-
tance from the northernmost to the southernmost preserved de-
cumanus of grid A is approximately 35 km.

At many locations, regular rows of tumuli of Noric-Pannonian
type have been recorded parallel to the centuriation axes. The
tumuli have been discovered not only next to the land-division
axes, but also along the ancient communication routes, which
do not always follow the land division. A total of 575 tumuli and
numerous traces of roads and paths have been identified.

Field research revealed over 5o tumuli in the forested area of
Dumovecki Lug and Sesvetski Kraljevec, ranging in height from
0.5 to 2 metres, in various states of preservation. These included
tumuli that had been archaeologically excavated or that were
untouched, as well as some illegally excavated or damaged due
to economic exploitation of the forest.

29
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Mreza A1
(GC Donja Dubrava, GC Sesvete, Grad Dugo Selo, Op¢ina Orle,
Opcdina Rugvica, Grad Sv. Ivan Zelina, Grad Velika Gorica)

Otkriveni ostatci limita rasprostiru se na idealnoj rekonstruira-
nojmreziod 27 kardai26 dekumananaukupnojpovrsiniod oko
330 km?iako njezinaizvorna veli¢ina ne moZe to¢no biti odrede-
na (Karta 3). Ostatci su oc¢uvani na 17 poprecnih te 14 uzduznih
osi podjele. Otklon mreZe od pravca S - ) prema istoku iznosi
14,7° stupnjeva. Najzapadniji kardo prolazi GC Donjom Dubra-
vom, a najistocniji nalazi se u Op¢ini Rugvica. Najsjeverniji ocu-
vani dekuman prolazi naseljem LuZzan (sjeverno od Sasinove¢-
koga luga) te su tragovi najjuznijega smjesteni u Op¢ini Orle (u
sumi Deli).

Limiti se na ALS-u uocavaju kao konkavne strukture, odnosno
udubljenja. Najvjerojatnije su izvorno bili jarci i/ili drenazni/iri-
gacijski kanali*® zbog upustenoga poloZaja u odnosu na okolni
teren, a njihovu izvornu konstrukciju i funkciju moci ¢e se razja-
sniti tek arheoloskim iskopavanjem.3”

SLIKA 4. Popre¢ni presjek limita, Turopoljski lug (obradilaS. Popovi¢).

FIGURE 4. Transverse cross-section of /imites, Turopoljski lug (edited by S.
Popovic).

KARTA 3. MreZa A1 (izradila S. Popovic).
MAP 3. Grid A1 (made by S. Popovic).

Grid A1

(District of Donja Dubrava, District of Sesvete, Town of Dugo
Selo, Orle Municipality, Rugvica Municipality, Town of Sv. Ivan
Zelina, Town of Velika Gorica)

The discovered remains of /imites extend over the ideal recon-
structed grid, consisting of 27 cardines and 26 decumani with
a total surface of approximately 330 km? however, the original
size of the grid cannot be precisely determined (Map 3). The re-
mains have been preserved on 17 transverse and 14 longitudinal
axes. The grid deviates from the north by 14.7° eastwards. The
westernmost cardo goes through the District of Donja Dubrava,
and the easternmost is in Rugvica Municipality. The northern-
most preserved decumanus goes through the village of Luzan
(north of Sasinovecki Lug), while the traces of the southernmost
decumanus are in the District of Orle (in the Deli forest).

These limites can be detected on ALS data in the form of concave
structures, i.e., depressions. They were most likely originally
ditches and/or drainage/irrigation channels3® due to their sunk-
en position relative to the surrounding terrain, but their original
construction and function can only be clarified through archaeo-
logical excavation.s”

36 Poput kanala istrazenih u ravnici Tricastin, Orange: Favory et al. 2013,
93-166.

37 Pri geofizickome istrazivanju tumula na lokalitetu Mala Buna - Stari
gaj takoder je utvrdeno da se izmedu redova paralelnih tumula nalazi line-
arno udubljenje zapunjeno konduktivnim materijalom te da se najvjerojat-
nijeradiotragovimarimske ceste/putailijarka(Basar, Cekovi¢, Pintari¢ 2019,
312-314).

36 Similar to those excavated at Tricastin, Orange: Favory et al. 2013, 93~
166.

37 During the geophysical survey of the tumuli at the Mala Buna-Stari gaj
site, it was also determined that, between the rows of parallel tumuli, there is

alinear depression filled with conductive material. This is most likely the trace
of a Roman road/path or ditch (Basar, Cekovi¢, Pintaric¢ 2019, 312-314).
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SLIKA 5 A, B. Prepoznati zemljani usjek na osi limita na ALS-u i na terenu, Se-
svetski Kraljevec (obradilaisnimila S. Popovic).

FIGURE 5 A, B. Ditch identified on land-division axis by ALS and in the field, Ses-
vetski Kraljevec (photo by S. Popovic).

Na podrucju mreze A1 identificirana su i kartirana 192 tumu-
la. Vec¢ina ih se nalazi uz limite podjele zemljista, ali postoje i
skupine tumula gradenih uz ceste koji ne prate pravilan anticki
katastar.

Unutar perimetra anti¢ckoga grada Andautonije kriZzaju se dvije
osi podjele zemljista: 8. kardo i 18. dekuman, ali bez o¢uvanih
ostataka limita u blizini. Oni bi mozda mogli predstavljati cardo
maximus i decumanus maximus. Ortogonalni raster grada® pri-
lagodio se topografiji terenaiimadrukciju orijentaciju. Okolica
Andautonije danas je prostor bez Suma (gotovo svi limiti otkri-
veni su u Sumovitim podru¢jima) te je aktivna poljoprivredna
proizvodnja najvjerojatnije razlog zbog kojega su tragovi par-
celacije tu najslabije o¢uvani. Osim nedostatka limita, u okoli-
ci antitkoga grada ne uocava se ni priblizna gustoc¢a tumula u
usporedbi s njihovom iznimnom brojnosti i sjeverno od Save i
juzno u Turopoljskome lugu. Juzno od Andautonije na ALS-u je
uoceno svega pet tumula.

Obilaskom terena 2024. pregledano je vise od pedeset tumula
nori¢cko-panonskoga tipa na podru¢ju Sesveta, jasno vidljivih u
topografiji terena(Sl. 6), ali tragovi centurijacije uo€enina ALS-u
na Siremu podru¢ju Dumoveckoga luga i granice s Dugim Selom
na terenu nisu mogli biti potvrdeni. To i ne ¢udi s obzirom na
to da su presjeci vidljivih struktura na ALS-u pokazali razliku u
visiniod samo 10 - 30-ak cm (SI. 4).

In the area of grid A1, 192 tumuli were identified and mapped.
Most of them were located along land-division limites, but there
arealso groups of tumulibuilt along the roads that do not follow
the ancient cadastre.

Two land-division axes intersect within the ancient town of An-
dautonia’s perimeter: the 8" cardo and the 18" decumanus, but
there are no preserved remains of /imites nearby. They might
perhaps represent the cardo maximus and decumanus maximus,
but the orthogonal grid of the town3® adapted itself to the ter-
rain’s topography and acquired a different orientation. Today,
the area surrounding Andautonia is a forest-free space (almost
all limites having been discovered in wooded areas), and the ac-
tive agricultural production is probably the reason the levels of
preservation of land-division traces here are the lowest. Apart
from the missing limites, the density of the tumuli around this
ancient town is also not nearly as high as those in extremely
high numbers north of the River Sava and in the south, in Tur-
opoljski Lug. Only five tumuli have been identified by ALS south
of Andautonia.

More than 50 tumuli of Noric-Pannonian type, clearly visible in
the terrain topography, were inspected in the 2024 field survey
in the Sesvete area (Fig. 6), but the traces of centuriation identi-
fied by ALS in the wider area of Dumovecki Lug and the border
with Dugo Selo could not be observed in the field. This comes as
no surprise, since the cross-sections of visible structures on ALS
revealed only a 10-30-cm difference in height (Fig. 4).

38 Vise o gradskome rasteru Andautonije u: Groh 2013.

38 For more on the Andautonian urban grid, see Groh 2013.
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sLIKA 6. Tumuli, Sesvetski Kraljevec (snimila S. Popovic).

FIGURE 6. Tumuli, Sesvetski Kraljevec (photo by S. Popovic).

Na nekoliko se lokacija na ALS-u na pravcima pruzanja limita
vide zemljani usjeci koji vjerojatno upucuju na kontinuitet upo-
rabe antickih struktura. Jedan od njih (kardo br. 15) na podrucju
granice s Dugim Selom uocen je na terenu zbog dubine struktu-
reviSeod1m (Sl 5).

Mreza A2
(Grad Velika Gorica, Op¢ina Kravarsko, Opcina Lekenik, Opé¢ina
Orle)

Otkriveni ostatci limita mreze A2 rasprostiru se na idealnoj re-
konstruiranoj mreZi od 24 karda i 26 dekumana na ukupnoj po-
vrsini od oko 290 km2iako je onaizvorno mogla biti puno veca.?
Ostatci su o¢uvani na 14 poprecnih te 13 uzduznih osi podjele
(Karta 4). Otklon mreze isti je kao i kod mreZe A1 te od pravca
S -) premaistoku iznosi 14,7°. Najzapadniji kardo prolaziisto¢-
no od sela Velika Buna u Sumi Stari gaj, najistocniji se nalazi u
Op¢ini Orle, juzno od sela Susa.

Tesko je odrediti koji je najsjeverniji dekuman koji pripada mre-
Zi A2. Mreza A2, iako potpuno iste orijentacije, ima pomak od
mreze A1 od 198 m prema zapadu i svega 58 m prema jugu. Bu-
dudidanisuocuvanilimitininajednojpoprecnojosidoosmoga
dekumana, tesko je zakljuciti na kojemu je to¢no mjestu mreza
dobila pomak. Prema pravilnome nizu tumula koji bi odgovarao

At several locations on the ALS data, wider linear ditches can be
seen on the axes of land divisions, likely indicating the continu-
ity of the use of ancient structures. One of them (cardo no. 15) at
the border with Dugo Selo was observed in the field, due to the
depth of the structure, which exceeds 1 metre (Fig. 5).

Grid A2
(Town of Velika Gorica, Kravarsko Municipality, Lekenik Munici-
pality, Orle Municipality)

The discovered remains of the limites of grid A2 extend over an
ideal reconstructed network made up of 24 cardines and 26 de-
cumani, with a total surface area of approximately 290 km2 How-
ever, this surface could originally have been much larger3 The
remains of 14 transverse and 13 longitudinal division axes have
been preserved (Map 4). The grid orientation matches that of grid
A1: 14.7° eastwards of geographic north. The westernmost cardo
passes east of Velika Buna village and through the Stari Gaj for-
est, while the easternmost cardo is located in Orle municipality,
south of Susa village.

The northernmost decumanus belonging to grid A2 is difficult to
establish. Grid A2, although of the same orientation, shifts 198
m from grid A to the west and 58 m to the south. Since none of
the limites on any of the transverse axes before the eighth de-

39 Na karti 4 prikazana je mreZa od 38 karda i 28 dekumana zbog danas-
nje ceste koja prati 28. dekuman do ulaza u Sisciju.

39 Map 4 shows a grid made of 38 cardines and 28 decumani, since the pre-
sent-day road follows the 28th decumanus to the entrance to Siscia.
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e tumuli
—— ostatci limita
MREZA A2

—— anticka cesta

danasnja cesta

polozaju karda kod petoga dekumana, moZemo pretpostaviti
da je odmak tek tu siguran. Sjeverna Cetiri dekumana odlucili
smo pripisati mreZi A2 zato $to su vidljivi ostatci na uzduznim
osima pogreSskom manji od idealne pozicije ako ih takoder pri-
pisemo toj mreZi. Prema navedenome, najsjeverniji ocuvani
dekuman prolazi isto¢no od sela Gornja Poljana Ci¢ka. Ostatci
najjuznijih limita smjesteni su u Sumi juzno od sela Poljana Le-
kenicka. Na podru¢ju mreze A2 identificirana su i kartirana 292
tumula.

Najbolje ocuvani limiti unutar mreZe A2 nalaze se na podrucju
Sume Turopoljski lug (SI. 7). Tamo se lako razaznaju strukture na
glavnim osima podjele, aliibrojni ostatci podjele unutar pojedi-
nih centurija - limites intercisivi.*° Raspored struktura unutras-
nje podjele razlikuje se od centurije do centurije, ali u centuriji
u kojoj su najbolje o¢uvane (ona po sredini Slike 7B) lako se pre-
poznaje podjela na ¢etirijednaka dijela. U SZ kvadratu o€uvane
su poprecne strukture koje ga dijele na pet jednakih popre¢nih

KARTA 4. Mreza A2 (izradila S. Po-
povic).

MAP 4. Grid A2 (made by S.
Popovic).

cumanus have been preserved, it is difficult to say where exactly
this grid shifted. Due to the regular row of tumuli corresponding
to the position of the cardo at the fifth decumanus, we can as-
sume that the shift here is certain. We decided to attribute the
four northern decumani also to grid A2, since their error from
the ideal position on the longitudinal axes is smaller if we also
assign them to this grid. According to this, the northernmost pre-
served decumanus passes east of Gornja Poljana Citka village.
The remains of the southernmost /imites are situated in woods
south of the Poljana Lekenicka village. A total of 292 tumuli have
been identified and mapped within grid A2.

The best-preserved limites within grid A2 are located in the Tur-
opoljski Lug woodland (Fig. 7). The structures on the main axes
of the Roman land division are easily recognized there, as well
as many remains of the division within certain centuriae: limites
intercisivi® The layout of the internal division differs between
centuriae. The best-preserved internal structures (in the centuria

40 Limites intercisivi primije¢eni su navise mjesta unutar mreze A, ali su
prikazani samo na ovome primjeru radijasnoce nacrta.

40 Limites intercisivi were observed in several places on grid A; but, due to
the clarity of the plan, they have been shown only here.
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SLIKA 7 A, B, C, D. Ostatci li-
mita, unutrasnje podjele
centurija, putovaitumula,
Turopoljskilug. AiB -ALS,
C -Franciskanski katastar,
D - ©Google Earth (izradi-
laS.Popovi¢).

pravokutnika. Jo$ jedna kra¢a uzduzna struktura dovodi do za-
kljutkada je barem tajdio centurije bioizvorno podijeljen na 25
kvadrataveli¢ine 72 x 71 m - heredije.

in the centre of Fig. 7B) indicate that they divided the centuria
into four equal parts. Transverse structures preserved in the NW
quadrant divide it into five equal transverse rectangles. There is
another, shorter, longitudinal structure, leading to the conclu-
sion that at least this part of the centuria was originally divided
into 25 rectangles with dimensions 71x 71 m, i.e, into heredia.
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— glavna os podjele
unutrasnja podjela ook |
—— mlada struktura na osi podjele

yuk

o tumul
anticka cesta 0 250 500 ,f'
= rekonstruirana mreZa

FIGURE 7 A, B, C, D. Remains
of limites, internal division,
paths and tumuli in Tur-
opoljski Lug. A and B) ALS,
C) the cadastre of Francis |,
D) ©Google Earth (made by
S. Popovig).

Na drugim mjestima, na postojanje unutrasnje podjele upucuju
i pravilni nizovi tumula koji se ne nalaze uz glavne limite centu-
rijacije, ali sus njima paralelni (npr. SI. 5A).

Na prostoru mrezZe A2 vidljiva je trasa magistralne ceste Siscija
- Emonauduziniod 7,2 km s jasnim znakovima uporabe (Sl. 8).

In some other places, what points to the presence of the internal
division are the regular rows of tumuli that do not appear along

the main centuriation limites, but are parallel with them (e.g. Fig.

5A).

The 7.2-km-long trace of the main Siscia-Emona road, with clear
signs of use, can be seen in the area of grid A2 (Fig. 8).

35



36

MARKO RUKAVINA, SARA POPOVIC: ANTICKA PODJELA ZEMLJISTA I ANTICKI KULTURNI KRAJOLIK NA SIREMU PODRUCJU ZAGREBA

VAMZ /3.SERIJA/LVIII (2025)

SLIKA 8 A, B. Dio magistralne rimske ceste, Lekenik (izradila S. Popovi¢).

FIGURE 8 A, B. Part of a Roman main road, Lekenik (made by S. Popovic).

MreZa B
(GC Brezovica, Grad Velika Gorica)

Pregledavajuci ALS prostora juzno od grada Zagreba i pokusa-
vajuciutvrditi zapadne granice mreZe A, primijetili smo tumule
u pravilnim nizovima, ali u druk¢ijoj orijentaciji od prethodnih.
Prateci polozaj tumula, utvrdeni su ostatci linearnih struktura
istih obiljezja kao i oni koji ¢ine prije utvrdenu anti¢ku podjelu
zemljista. Kartirajudi te strukture, pokazalo se da se neke od
njih poklapaju s metri¢kim sustavom od 20 x 20 aktusa. Pretpo-
stavili smo da je rije¢ o drugoj, slabije o¢uvanoj anti¢koj mre-
Zi podjele zemljista otklona 42,6° od pravca S - ) prema istoku.
lako suzamijecene brojne paralelne strukture, samo se tri nala-
ze to¢no na poprecnim i dvije na uzduznim osima podjele.

Ostatci limita nalaze se na povrsini od oko 80 km2. Najzapadniji
su utvrdenijuzno od sela Lukavec, a najistoc¢niji Sl od sela Velika
Buna, u blizini najzapadnijih ostataka limita mreZe A2. Na tome
prostoru pronadeno jei 89 tumula.

Na podruc¢ju mreze B identificirani su brojni ostatci putova uz
koje se nalaze nizovi tumula. Gotovo svi putovi orijentiranisu)Z
-Sligrubo prate orijentaciju mreze B. Najvjerojatnije su usmje-
reni premamagistralnoj cestiSiscija- Emona. Nije sasvimjasno
je li najduza struktura o¢uvana na drugome uzduznom pravcu
mreze B (Karta 5) ostatak limita podjele zemljista ili je rijec
upravo o dionici spomenute magistralne ceste. Na ALS-u se ra-

Grid B
(District of Brezovica, Town of Velika Gorica)

Interpreting the ALS data of the area south of Zagreb and at-
tempting to establish the western borders of grid A, we observed
tumuli in regular rows, but of different orientation from those
mentioned previously. Following the position of the tumuli, we
discovered the remains of linear structures with the same char-
acteristics as those that made up the previously-identified an-
cient land division. During the mapping of these structures, it
was observed that some of them match the metric system of 20
X 20 acti. We assumed that this was the other, poorly-preserved
ancient land-division grid with orientation of 42.6° eastwards of
geographic north. Although many parallel structures have been
identified, only three of them are located exactly on the trans-
verse axes, and two exactly on the longitudinal axes, of the divi-
sion.

The remains of the limites are situated in an area of approxi-
mately 80 km> The westernmost /imites were detected south of
the village of Lukavec, and the easternmost were SE of the vil-
lage of Velika Buna, near the westernmost remains of the limites
of grid A2. Atotal of 89 tumuli were also discovered in that area.

Many remains of vicinal roads with rows of tumuli along them
were identified within grid B. Almost all of the paths have a SW-
NE orientation and roughly follow the orientation of grid B. They
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zlikuje od ostalih struktura podjele zemljista koje su konkavne,
odnosno udubljenja, a onaje pravilno linearno ispupcenje koje
se moze prepoznati i na zra¢nim snimkama. Struktura prolazi
kroz selo Petrovina Turopoljska, gdje je starijim istrazivanjima
ubicirana anticka cesta.s lako se kao i drugi ostatci magistral-
ne ceste nalazi nasjevernoj povisenoj terasi Vukomerickih gori-
ca zasti¢enoj od poplava, na ALS-u se ne prepoznaju tragovi ko-
ristenja cestom kao $to se to moze uociti na drugim primjerima.

Rasprava i zakljuéak

Ocuvani tragovi anticke podjele zemljista na Siremu podrucju
Zagreba dosad su nepoznata, nevidljiva i zanemarena, ali izni-
mno vrijedna bastina te formativni element anti¢koga krajolika
koji dopunjuje dosadasnje brojne arheoloSke nalaze i istraziva-
nja. Prijasnjaistrazivanja s pravom su pretpostavila postojanje
katastarske izmjere andautonijskog agera (D. Nemeth-Ehr-
lich, D. Kusan Spalj 2007. i M. Kadi 2021.), pa su na osnovi tada
dostupnih podloga (povijesnih i suvremenih karti, katastra i
aviosnimki) te terenskoga pregleda dala prijedlog orijentacije

KARTA 5. MreZa B (izradila S. Po-
povic).

MAP 5. GRID B (made by S.
Popovic).

were probably directed towards the Siscia-Emona main road.
It is not entirely clear whether the longest preserved structure
on the second longitudinal line of grid B (Map 5) is a remain-
der of land-division limites or a section of the aforementioned
main road. This structure differs from other land-division struc-
tures on the ALS: the others are concave, i.e,, ditches, while this
structure is a regular linear earthwork that can be identified in
aerial images, as well. The structure passes through the village
of Petrovina Turopoljska, where some earlier research located
a Roman road.** Although, like other remains of the main road,
the structure is situated on the northern elevated terrace of
Vukomeritke Gorice and is protected from flooding, the ALS does
not reveal traces of use, as can be observed in other examples.

Discussion and Conclusion

The preserved traces of ancient land division in the broader area
of Zagreb have so far been unknown, invisible and neglected, yet
they represent an extremely valuable heritage and a formative
element of the ancient landscape, complementing the numer-
ous archaeological finds and research conducted thus far. Ear-
lier research rightly hypothesized the existence of the cadastral
survey of the Andautonia ager (Nemeth-Ehrlich, Kusan Spalj 2007
and Kadi 2021). On the basis of the data available at the time
(historical and contemporary maps, cadastral records and aerial

41 Gregl 1984, 10.

41 Gregl 1984, 10.
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mreZe i njezina prostiranja na Siremu podrucju Zagreba. Ipak,
interpretacijom novih podloga (ALS) nedvojbeno su prvi put
na kontinentalnome podru¢ju Hrvatske otkriveni ostatci dviju
mreza anti¢ke podjele zemljista koje od prije predloZene odstu-
paju za oko 8°,0dnosno 20°.

MreZa A sastoji se od dvaju dijelova: dio A1 s o¢uvanim tragovi-
ma 17 karda i 14 dekumana na medusobnoj udaljenosti osi od
710m, pod kutom karda od 14,7° od geografskoga sjevera prema
istoku, te dio A2 s tragovima 14 karda i 13 dekumana iste orijen-
tacije i udaljenosti osi, ali u pomaku vertikala u odnosu na dio
A1od 198 m.Naglavnim osima mreze Asacuvane su strukture li-
mita ukupne duljine 36,4 km. Sjeverno na padinama Vukomeri¢-
kih gorica otkriveni su tragovi slabije saCuvane podjele - mreze
B, pod kutom od 42,6° od geografskoga sjevera prema istoku.
Ukupno je 8 km oc¢uvanih limita mreZe B koji ¢ine glavnu i unu-
tarnju podjelu. Veli¢ina zasad rekonstruiranih mreza temelji se
naidentificiranim ostatcima uocenim na ALS-u, Sto ne znaci da
ageriizvorno nisu mogli biti i ve¢i od ovdje prikazanih (Karta 2).
Namecde se pitanje pripadnosti tih podjela zemljista antickim
urbanim centrima. Jedini je logi¢an zaklju¢ak da podjela A pri-
pada Andautoniji i da se rasprostire sjeverno i juzno od grada.
lako nemamo ostataka limita u blizini grada, u prilog toj pretpo-
stavci ide moguc¢nost poklapanja pristupne anticke ceste koja
u Andautoniju dolazi s juga koja se mozda poklapala s kardom
br. 8 mreze A1. Ostatci mreZe A ne mogu se pratiti do Siscije i
ostatci te orijentacije ne nalaze se na pregledanim podru¢jima
oko toga antickog grada. Ipak, trasu anticke magistralne ceste
Siscija - Emona koja se na ALS-u moze pratiti u duzini od 7,2 km
(SI. 8) nastavlja danasnja pristupna cesta za Sisak, koja u duzini
od 8 km gotovo to¢no prati 28. dekuman mreZe A2 te dolazi to¢-
nonasjevernagradskavrataSiscije (Karta 4). Meduodnos agera
Andautonije i anticke Siscije te veli¢ine njihova rasprostiranja
stoga ostaju pitanjazabuducaistrazivanja.

Zasad nije moguce ni pretpostaviti kojemu anti¢tkom naselju
pripadaju otkriveni ostatci mreze B, ali poStujuc¢i dosadasnja
saznanja o anti¢koj topografiji toga prostora, mozda bi upravo
natome prostoru trebalo traziti naselje Ad Fines.

Na ¢itavome pregledanom podrudju utvrdeno je ukupno 575
tumula noricko-panonskoga tipa, od kojih je vise od polovine
dosad bila nepoznato.4* Interpretacijom ALS-a uoceno je i vise
zemljanih humaka, ali kao tumuli definirani su samo oni za koje
se zbog polozajaioblika nedvojbeno moglo zakljuciti da je rijec
o arheoloSkome nalazu. Od vaznijih skupina otkrivene sudosad
one nepoznate na samoj granici Grada Zagreba prema Dugo-
me Selu (formacije od 20-ak tumula u formi kriza), viSe tumula
juzno od zasti¢enoga predjela Dumoveckoga luga te skupine
uz rimske putove na podrucju mreze B. Tumuli se pojavljuju u
linearnim grupacijama uz itinerarske ceste, vicinalne putove,*

uz glavne limite i unutarnje podjele centurija ili paralelno s li-

imagery), along with field surveys, they proposed the orienta-
tion of the grid and its extension over a broader area around Za-
greb. However, through the interpretation of new data (ALS), the
remains of two distinct networks of ancient land divisions are
now undoubtedly identified for the first time in the continental
region of Croatia. These grids differ from those previously pro-
posed by approximately 8°and 20°, respectively.

Grid A consists of two parts: A1, with preserved traces of 17 car-
dines and 14 decumani whose axes are 710 m apart and whose
cardines deviate from geographic north by 14.7° eastwards; and
A2, with traces of 14 cardines and 13 decumani with the same
orientation and distance between its axes, but with its verticals
shifted by 198 m from those of A1. The total length of the pre-
served /imites on the main axes of Grid A is 36.4 km. Traces of a
poorly preserved land-division layout were discovered north of
the slopes of Vukomericke Gorice: grid B, deviating from geo-
graphic north by 42.6° eastwards. A total of 8 km of preserved
limites from Grid B make up the main and inner divisions. The
size of the currently reconstructed grids is based on the identi-
fied remains observed in the ALS data, which does not mean that
the agri could not originally have been larger than those shown
here (Map 2).

These results lead to the question of the ancient urban centres
these divided lands belonged to. The only logical conclusion is
that grid Abelonged to Andautonia and that it spread north and
south of the town. Although there are no remains of the limites
near the town, the possibility that the ancient access road ap-
proaching Andautonia from the south might have corresponded
with cardo no. 8 of grid A1 supports this assumption. Remains of
grid A cannot be traced to Siscia, and the remains of this orienta-
tion have not been identified in the area analysed around this
ancient city. However, the present-day Sisak access road contin-
ues on the trace of the ancient main road between Siscia and
Emona, which can be traced for 7.2 km by ALS (Fig. 8). The mod-
ern road follows the 28" decumanus of grid A2 for 8 kilometres
almost perfectly and arrives exactly at the northern city gates
of Siscia (Map 4). Therefore, the questions of the relationship be-
tween Andautonian and Siscian agri and the areas they spread
over remain for some future research to answer.

For now, it is not possible even to assume to which ancient set-
tlement the remains of grid B belong; but, with respect to the
contemporary findings on the ancient topography of this re-
gion, this might be where the settlement of Ad Fines should be
searched for.

A total of 575 tumuli of Noric-Pannonian type have been discov-
ered in the whole scanned area, more than half of which were
unknown till now.”2 By interpreting ALS data even more earth
mounds were detected, but only those for which it could be un-
equivocally concluded, on the basis of their position and shape,

42 Gregl1997; Lelekovi¢ 2012.

43 Na podru¢ju Turopolja pri zastitnim istrazivanjima lokaliteta Sepkov-
¢icaotkrivene su dvije nekropole medusobno udaljene oko 700 m, a autorica
navodidaje uzjednu pronadenailokalna anticka cesta s jarcimaikolotrazi-
ma (Bugar 2009, 271).

42 Gregl 1997; Lelekovi¢ 2012.
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mitima najvjerojatnije definirajuci unutrasnje podjele gdje one
nisusacuvane. Takoder se tu nalaze pojedini tumuliili grupacije
bez pravilnosti u skupini neovisno o putovimaili limitima.

Temeljem datacije dosad istraZzenih tumula smjestenih uz limi-
te te vodeni vremenom osnutka Andautonije, katastarsku mre-
Zu najvjerojatnije bismo mogli datirati u 1. ili najkasnije poce-
tak 2. stoljeca.

Interpretiraju¢i ALS podatke, nismo uspjeli sa sigurnos¢u
odrediti ostatke nalazista poput antic¢kih vila ili vikusa. Cak
nalaziSta poznata iz literature nisu mogla biti prepoznata na
dostupnim podlogama. Razlozi su za to mozda i visestruki: kon-
tinuitet koriStenja prostorom - postojeca sela izgradena su na
ostatcima starijih ruralnih objekata; losa oCuvanost gradenih
struktura zbog ponovne uporabe gradevinskoga materijala;*
zbog plavnosti terena moguca je bila gradnja anti¢kih objekata
napilonima;*drugiprirodniiantropogeni utjecaji zbog kojih se
strukture nevide u morfologiji povrsine. Tek su na dvjema loka-
cijama utvrdeni mogudi ostatci anti¢kih ruralnih objekata koje
tek predstoji terenski pregledati te zato nisu dio ovoga rada.

Istrazivanje antickih podjela zemljista vazan je dio razumijeva-
njarimske urbanizacije, naseljenostiiteritorijalne organizacije,
aposrednoirazumijevanja kako sumetode planiranjaimale du-
goroCne utjecaje narazvoj prostoraposlije, Sto je isto otvorena
temazabuducaistrazivanja.

Otvaraseipitanje na¢ina cuvanjaipravne zastite takvogavida
kulturne bastine zbog njihove veli¢ine, brojnosti tumula i spe-
cificnosti samih struktura. Novootkriveni tumuli Sesvetski Kra-
ljevec na granici s Dugim Selom i tumuli juZzno od zasti¢enoga
predjela Dumovecki lug te oni na podrucju Turopoljskoga luga
ugrozeni su antropogenim i prirodnim cimbenicima: suvreme-
nim kréenjem i gospodarskim iskoristavanjem Sume, izgrad-
njom Sumskih putova te daljnjom urbanizacijom podrucja, a
istodobno su potencijal za prezentaciju anti¢ke bastine i anti¢-
koga kulturnog krajolika Zagreba.

that they were archaeological features have been defined as
tumuli. Among the more significant previously unknown groups
arethoselocated at the very border of the City of Zagreb towards
Dugo Selo (formations of about 20 tumuli in the form of a cross),
several tumuli south of the protected area of Dumovecki Lug,
and groups along Roman paths in the area of Grid B. Tumuli are
found in linear groups along itinerary roads, local paths,* main
land-division axes, and internal divisions, or parallel to the main
axes, most likely marking internal divisions where these have
not been preserved. Additionally, individual tumuli or groups
without a clear pattern are found in no specific relation to roads
orlimites.

On the basis of the dating of the tumuli excavated so far, located
along the limites, and considering the founding of the city of An-
dautonia, the cadastral grid could most likely be dated to the 1st
century or, at the latest, the beginning of the 2nd century.

The interpretation of ALS data did not enable the identification
of the remains of archaeological sites, such as ancient villae or
vici,with certainty. Even the sites recorded in theliterature could
not be recognized on the available dataset. The reasons behind
that might be numerous: the continuity of land use, the exist-
ing villages having been erected on the remains of earlier rural
structures; poor degree of preservation of buildings due to the
reuse of construction material;* the possibility of ancient struc-
tures having been constructed on pillars due to the flood-prone
terrain;*s other natural and anthropogenic effects that made the
structures undetectable in the surface morphology. Only in two
locations were the possible remains of ancient rural structures
detected, but they have not been included in this paper because
the field survey still needs to be conducted.

Research on ancient land division is an important part of under-
standing Roman urbanization, population density and territorial
organization, and indirectly also of understanding how the plan-
ning methods influenced the consequent land development in
the long term: one more open topic for future research.

Another open question is the preservation and legal protection
of this type of cultural heritage, due to its size, large number of
tumuli, and the specificity of the structures themselves. The new-
ly-discovered tumuli in Sesvetski Kraljevec, on the border with
Dugo Selo, and the tumuli south of the protected Dumovecki
Lug area, as well as those in the Turopoljski Lug area, are under
threat of anthropogenic and natural effects: modern deforesta-
tion and economic exploitation of forests, construction of for-
est roads, and further urbanization of this area. Simultaneously,
they have a potential for the presentation of ancient heritage
and the ancient cultural landscape of Zagreb.

44 Cataj, Bergant (eds.) 2018, 9.
45 Vidinpr. Bugar2009,271;2012, 742.

43 In the Turopolje area, during rescue excavations at the Sepkovcica site,
two cemeteries were discovered, approximately 700 metres apart. The author
notes that one of the cemeteries was located near a local Roman road with
ditches and wheel ruts (Bugar 2009, 271).

44 (Cataj, Bergant (eds.) 2018, 9.
45 Forinstance, in: Bugar 2009, 271; 2012, 742.
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