
Nives Doneus – Michael Doneus: 
A changing landscape. Archaeological remote sensing of Medulin Bay, Istria, Croatia.
In: L. Diers – D. Hagmann – B. Hamarneh – J. Kopf – H. Schörner (Hrsg.), Cursus studiorum. 
Festschrift für Günther Schörner zum 65. Geburtstag. Heidelberg: Propylaeum 2025, 147 – 164.
https://doi.org/10.11588/propylaeum.1414.c20116

A changing landscape

Archaeological remote sensing of Medulin Bay, 
Istria, Croatia

Nives Doneus – Michael Doneus

Abstract  Landscapes reflect societies and as such are highly dynamic. Social change can 
therefore not only be read in the emergence and decline of settlement patterns, finds or 
monuments, but also in everyday landscapes. This paper presents the interpretation of 
remote sensing data (aerial photographs and airborne laser scanning) of the Premantura 
Peninsula in the bay of Medulin at the southern tip of Istria (Croatia). Our diachronic 
analysis revealed numerous archaeological structures that do not fit into the typical ar-
chaeological concept of a ‘site’, such as a variety of agricultural remains from the Roman 
period and more recent times. The interventions of various military forces in the 19th and 
20th centuries are also part of the regional landscape and have left their mark. In the case 
of Premantura, there is a clear link between the agricultural remains and the histori-
cal events, economic developments and armed conflicts. In this sense, the landscapes of 
Premantura reflect the eventful history of Istria on a small scale.

Keywords  airborne laser scanning, aerial archaeology, Mediterranean archaeology, ar-
chaeological prospection, Roman land use

Introduction

Archaeological sites are embedded in landscapes. They are not isolated entities scat-
tered across an otherwise unused or archaeologically empty space. Settlement activ-
ities cannot be spatially reduced to a ‘site’ as they are recognisable not only by the 
remains of buildings, but also by the traces left in the environment during the use for 
agriculture, burial, religious practices, or infrastructure. Settlements are consequently 
embedded in landscapes that are consciously or unconsciously shaped by their inhab-
itants in their daily lives. Landscapes can therefore be seen as a “reflection of society”1 
and are difficult to incorporate into “site and off-site” concepts2. As Matthew Johnson 
puts it, “…to mark ‘archaeological sites’ as dots on a map … would be to do its character 

1	 Meinig 1979a, 229.
2	 Banning 2002; Bintliff 2000; Rossignol – Wandsnider 1991.
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serious violence”3. Landscapes thus provide the essential context for our archaeologi-
cal research to understand past human activities.

Whether and to what extent archaeologists can record landscapes with their diverse 
traces of human occupation depends not only on their adequate preservation, but also 
requires that we actually look for them. Although the study of (Roman) landscapes can 
imply a wide range of meanings for the term ‘landscape’, what many definitions have 
in common is that they see landscape as a spatial category4. The spatial dimension of 
a landscape is particularly well captured by archaeological prospection, giving us the 
opportunity to see ‘further and better’.

Personal interests are a key to understanding landscapes: people see and under-
stand their contemporary landscape from completely different perspectives5. Günther 
Schörner also notes this when he states in his Vienna Orme and Pesa Valley project 
that “it has to be negated that there was ever a (single type of) Roman landscape per 
se”6. This also applies to archaeologists, whose specific professional interests and re-
search perspectives shape the interpretation of ‘their’ archaeological landscapes. The 
case of Medulin Bay presented here is such an example.

Medulin Bay is the location of a wide range of human traces. However, so far it is 
mainly seen as a region with large Roman sites, located a few kilometres south of the 
town of Pula. The research of Roman monuments, epigraphic and written sources pro-
vide a fairly detailed picture of the Roman presence in Istria7. The bay of Medulin is 
best known for Roman architecture and the villae maritimae on the Vižula peninsula8. 
Vižula was also in the focus of the EU-funded project “Archaeological Park Vižula”9 
with the aim of preserving and presenting the site to the public. The project has en-
abled the acquisition of remote sensing data by means of Airborne Laser Scanning of 
Medulin Bay. Overall, the interpretation of 24 km2 of ALS-derived land and underwater 
terrain models revealed features ranging from prehistoric hilltop settlements to mod-
ern military installations. Due to this diversity and the large time span of the results, 
they are presented in separate publications. While the research results on the villa ar-
chitecture of Vižula have already been completed10, the evaluation of Roman agricul-
tural relics and their connection with the villae maritimae of the Late Republic and the 
early Imperial period will appear in a separate publication11. The present publication 
focuses on a diachronic view that reveals the range of landscapes of the Premantura 
Peninsula, the western border of Medulin Bay.

3	 Johnson 2007, XV.
4	 E.g., Schörner 2022.
5	 Meinig 1979b.
6	 Schörner 2022, 190.
7	 E.g., Matijašić 1998; Starac 1999; Marchiori 2010; Bowden 2018.
8	 Doneus et al. 2020a.
9	 European Regional Development Fund, Competitiveness and Cohesion OP 2014 – ​2020.
10	 Doneus et al. 2020a.
11	 Doneus – Doneus 2024.
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Case study area: Medulin Bay

Istria, the northern Adriatic Peninsula, lies between the Gulf of Trieste (Italy), Piran 
Bay (Slovenia) and the Kvarner Bay (Croatia). Along with the port of Pula and the Bay 
of Raša, Medulin Bay is one of the largest natural anchorages in Istria (Fig. 1). The bay 
is located at the southernmost tip of the Istrian Peninsula and divided into an outer and 
an inner part. Few small uninhabited islands are scattered in the bay.

Fig. 1  (a) Orthophoto mosaic of the scanned area. The aerial photographs were acquired si-
multaneously with the laser scan in March 2018. Background map from Openstreetmap.org. 
(b) Map of the northern Adriatic coast indicating the location of the Medulin Bay (red rec-
tangle). Data Source: SRTM. North is up. (c – e) On-site photographs of the scanned area from 
February 2019. (c) low to medium height macchia overgrowing large parts of the areas with 
interspersed fields (d) area with extremely dense and high macchia (e) coastal area with partly 
very steep slopes (M. Doneus, N. Doneus)

http://Openstreetmap.org
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To the west, the Medulin Bay is bordered by the Premantura Peninsula (also called 
Kamenjak), and to the north and east by the settlements of Pomer and Medulin. With 
its length of approx. 6 km and width of approx. 1 km, Premantura is largely unbuilt. 
The relief is mostly flat with some elevations between 20 and 80 m above sea level. 
Limestone terraces and steep slopes towards the coast are characteristic for the south-
ern part of the peninsula. The vegetation cover consists of open areas (agricultural and 
grassland), olive orchards, as well as dense and evergreen maquis vegetation.

Methodology: Airborne Laser Scanning

Airborne laser scanning works on the principle of Light Detection And Ranging 
(LiDAR). It is an active remote sensing technique in which laser scanners emit infrared 
(1064 or 1550 nm) or green (532 nm) light pulses onto a target surface, the backscat-
tered echoes of which are recorded12. A laser scan thus results in dense point clouds 
of the scanned surfaces. These are subsequently classified, whereby in archaeology the 
classes ‘ground’ (e.g., terrain points) and ‘building’ are of particular interest. The entire 
point cloud is reduced (e.g., filtered) to these two classes, which are used to calculate a 
so-called digital feature model (DFM)13.

The ability of laser scanners to detect surfaces even under dense vegetation has 
made them a viable tool for detecting archaeological and palaeoecological features in 
forests and dense maquis14. For coastal and/or submerged settlement sites, the use of 
scanners with green lasers and small footprints is necessary. While infrared light is ab-
sorbed by clear water, it is penetrated by green light and thus makes it possible to mea-
sure the underwater topography in high detail (= Airborne Laser Bathymetry, ALB). 
In the clear sea of the Croatian coast, this technique managed to reach an indentation 
depth of about 10 metres and made it possible to combine the topography of the un-
derwater and land surfaces as well as the intertidal zone and to generate digital terrain 
models with a grid width of 0.5 m15.

As part of the “Archaeological Park Vižula” project, a 24 km2 survey was carried 
out in March 2018 covering the entire Medulin Bay16 (Fig. 1). During the interpretation, 
historical information, different sets of (historical) aerial photographs and a range of 
available (historical) maps spanning the period from 1821 to today were used. The in-
terpretation was accompanied by field visits in July 2018 and February 2019.

12	 E.g., Grussenmeyer et al. 2016.
13	 Štular et al. 2021; Pingel et al. 2015.
14	 See e.g., for Istria Popović et al. 2021; Bernardini – Vinci 2020.
15	 Menna et al. 2018; Doneus et al. 2013.
16	 Details on the scanning and processing parameters can be found in Doneus et al. 2020b.
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Results

The original intention of the large-scale ALS survey was to embed the architecture 
of Vižula in its landscape context. However, the prospection results have also yielded 
many other outcomes, including settlement remains of different periods as well as ag-
ricultural and military traces. These can be categorised functionally and chronolog-
ically but can also be seen as faint reminders of past landscapes on the Premantura 
Peninsula.

Hillforts and settlements

The Premantura Peninsula was settled in the Neolithic period at the latest, with settle-
ment evidence generally comprising surface finds and shallow preserved archaeologi-
cal layers17. In contrast, the Bronze and Iron Age settlements are clearly more tangible 
and include settlements in the low relief as well as hillforts18. The ALS survey was able 

17	 Komšo 2004.
18	 Buršić-Matijašić 2013.

Fig. 2  Interpretation of hillforts. (a) Glavica. 1: rampart, 2: former dry stone wall, 3: D-shaped 
field enclosure, 4: military road build at the end of the 19th century. (b) Gradina. 1: Ramparts 
depicted as red lines. 2: modern military instalment along with (3) the associated road, which 
has caused partial destruction of the ramparts. Visualization: Positive Openness (r = 20) 
(M. Doneus, N. Doneus)
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to document the two topographically most prominent hilltop settlements. The first 
one is situated at Glavica (Fig. 1a, 2a), 70 m above the sea level19. In the ALS-data, the 
roughly circular enclosure is well visible. The collapsed rampart or surrounding wall 
is today between 3 and 6 m wide, has a preserved height of 0.3 to 0.5 m and fortifies 
an area of approx. 2,500 m2 with a presumed entrance in the SW (Fig. 2a-1). A linear 
structure adjoins the fortification to the SE and might be the remains of a former dry 
stone wall (Fig. 2a-2).

The second hilltop settlement is Gradina (Fig. 1a, 2b), located some 700 m to the east 
and almost 80 m above the sea level20. The fortification ramparts are not completely 
preserved, as the construction of a modern military installation has greatly altered the 
relief (Fig. 2b-1). It seems that the fortification originally consisted of two ramparts. 
The inner rampart is oval in shape, with a maximum dimension of 125 × ​85 m. To the 
SW, the inner rampart is preceded by another one.

Just as the hilltop settlements are a clear settlement feature of the Bronze and Iron 
Ages in the working area, the small and large estates of the Roman period are also 
unique in their character. Medulin Bay, like the entire Istrian coast, is characterised on 
the one hand by the emergence of large luxurious estates (villae maritimae) from the 
Late Republican period onwards21, as well as by the construction of numerous smaller 
estates, often specialised in the production of wine or olive oil22. Especially villae mar-
itimae have sought the immediate proximity to the sea, either by building the archi-
tecture as close as possible to the shore23 or by shaping the entire coastal section into 
the desired form24.

Roman settlements on Premantura also fit into this picture. Several small villae rus-
ticae are assumed to be located in the interior of the peninsula on the basis of surface 
finds, although none of them has been investigated so far25. However, the newly dis-
covered submerged architecture in Močile Bay (Fig. 1a) suggests that, following the 
sites in Pomer26 and Vižula27 (Fig. 1a), another villa maritima can be expected here.

19	 Buršić-Matijašić 2013, 35.
20	 Buršić-Matijašić 2013, 35.
21	 E.g., Bowden 2018 quoting older literature.
22	 Matijašić 1998.
23	 Doneus et al. 2020a.
24	 Bowden 2018, Fig. 20.1.
25	 Matijašić 1988, 32 – ​33; Jurkić-Girardi 1979.
26	 Džin 2011, 98 – ​101.
27	 Doneus et al. 2020a; Girardi-Jurkić et al. 2012 and Miholjek 2012 with older literature.



A changing landscape 153

Land parcelling and agricultural relics

Some remnants of former land use can be seen on the ground with the naked eye, e.g. 
overgrown gardens and abandoned farmland, apparently given up around the middle 
of the 20th century However, most of the remaining traces of past land use are only 
recognisable from the survey data. The analysis of ALS data and aerial photographs 
reveals two groups of relics: small- and large-scale parcelling and traces of cultivation.

Traces of the small (single) and large-scale parcelling were found in several locations in 
the working area. As an example, we would like to mention only the roughly D-shaped 
enclosure next to the hilltop settlement of Glavica (Fig. 2/3). The elevation, 2 m wide 
and 0.1 – ​0.25 m high, is probably the last remnant of a dry stone wall, which enclosed 
an area of approx. 74 × ​100 m. Its topographical location in a valley between two hill-
tops rules out the function of a former fortification. Stratigraphically, it is the oldest 
feature being intersected by several paths including a road built at the beginning of 
the 20th century by the Austro-Hungarian Army. As further chronological indications 
are currently lacking, the enclosure cannot be dated precisely, which is often the case 
with single enclosures, as without the connection to a larger system, a dating approach 
is also missing.

Traces of cultivation have been preserved on the island of Bodulaš (Fig. 1a, 3). With 
an area of 0.12 km2, it is a small island, now uninhabited, but occasionally used for 
grazing. Except for two small areas in the north and centre of the island, a pattern of 
parallel lines can be seen. These average about 1 metre wide, up to 150 metres long and 

Fig. 3  Island of Bodulaš. The hillshade (overlain by a color-coded height data) shows numerous 
parallel linear furrows arranged in groups (M. Doneus, N. Doneus)
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between 2.3 and 3.8 metres apart (measured from centre to centre). However, it is not 
clear from the ALS data whether the lines, which appear to be a combination of slight 
rises and depressions, actually represent narrow (1 m wide) ditches below the general 
relief, or wider (2 m wide) banks above the general relief, or both. According to the 
local relief model, the ‘ditches’ are only lowered by 5 to 10 cm, while the areas between 
the ‘banks’ are raised by 10 cm.

The linear structures are aligned north-south and east-west respectively in larger ir-
regular blocks (similar to plots). The island also appears to be divided into several areas 
by other more massive linear features. These banks are between 1.5 and 3 m wide and 
have preserved heights between 10 and 50 cm. At first glance they appear to separate 
the irregular blocks from the ditches. On closer inspection, at least some of them inter-
sect the ditches and are therefore younger. Stones were found along these lines dur-
ing a field survey. It was not possible to determine whether these were stone markers 
or the remains of dry stone walls. In the eastern part of the island, several cairns with 
diameters of 5 to 10 m and heights of 0.3 to 1 m are arranged in a linear pattern. They 
also appear to be of recent origin.

The results bear a certain resemblance to ridge and furrow pattern found in large 
parts of Europe28. However, a similar pattern was also found on the Vižula Peninsula, 
where it is possibly related to the Roman agrarian or horticulturally practices29. There-
fore, it is currently not possible to date the origin of the cultivation relicts on Bodulaš, 
even though Roman finds and features are assumed on the island30.

Among the most interesting features of past land cultivation, however, are the nu-
merous planting pits31 documented to the north, west and south of the villa maritima 
in Močile Bay (Fig. 1a). They are in some areas combined with grid-shaped parcelling 
and can be interpreted as relics of Roman agriculture in the form of orchards/lemon 
groves or tree nurseries32.

Military facilities and positions from the 19th and 20th centuries

From the middle of the 19th century, the town of Pula, situated some 10 km northwest 
of Medulin Bay, gained strategic importance for the Austrian Empire33. In this context, 
the city harbour was assigned a significant military role, which in subsequent decades 
lead to the expansion of the harbour and building of military forts and accompanying 
facilities34. These political developments had a formative influence on the entire re-
gion e.g., the population of Pula multiplied due to large construction projects and the 

28	 Sittler 2004.
29	 Doneus et al. 2020a, Fig. 24.
30	 Pers. comm. Kristina Džin.
31	 Initial discovery and first publication by Matijašić 2012.
32	 Detailed description in Doneus – Doneus 2024.
33	 E.g., Piplović 1990.
34	 E.g., Krizmanić 2009.
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number of military personnel35. The process of expanding military facilities in the re-
gion continued seamlessly into the period of World War I and left its mark also on the 
Premantura36.

First military exercises were held on Premantura already in 1884, under the supervision 
of Emperor Franz Joseph37. The first facilities were built before the outbreak of World 
War I and include military units like mortar or coastal gun batteries and infantry bunk-
ers as on Gradina (Fig. 2b)38. Military facilities and positions of the Austro-Hungarian 

35	 Perović 2006.
36	 Bader 2017.
37	 Bader 2017, 168.
38	 Bader 2017, 128 – ​151.

Fig. 4  (a) Artillery positions (red) from different periods cover large parts of southern 
Premantura. (b) Artillery positions from the 1960s as seen in hillshade. After the end of the 
exercises, the cannons were removed, but the landscape, shaped by military practices, was 
no longer usable for agriculture. Extent is marked by the black rectangle in (a). (c) On-site 
photograph of one of the artillery positions from February 2019 (M. Doneus, N. Doneus)
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Monarchy continued to be used during the World War II and were in some cases ex-
panded. After 1945, parts of the peninsula were used by the Yugoslav army for mili-
tary exercises39. As a consequence of these exercises, hundreds of cannons were dug in, 
which is still visible in the landscape today by pits measuring approx. 10 × ​10 m (Fig. 4). 
Since the 1990s, the peninsula is also used by the Croatian armed forces for tactical ex-
ercises, most recently in April 202240.

Discussion

The results of the remote sensing data interpretation in combination with site visits 
and the already existing archaeological information show a slightly different picture of 
the region compared to the previous archaeological assessments. Numerous traces fill-
ing the so-called ‘off-site areas’ are evidence that the landscape of the Premantura Pen-
insula has been subjected to various regimes of uses. We can therefore assume – in the 
sense of the definition of landscape41 – a co-evolution between landscape and society, 
where each new generation sees and understands its landscape from a different point 
of view42. Diachronically, the following narrative could be constructed:

(1) The few data we have from Bronze and Iron Ages show a fortified landscape of 
hill forts. Fortified sites were not only found on hills in Premantura, but are a general 
phenomenon of that period, which seemed to dominate the landscape in Istria and far 
beyond. The elements of parcelling and demarcation of arable and pastureland could 
not be proven by the prospecting results, although other field methods are likely to 
provide this evidence in the future.

(2) In the Roman period the landscape of Premantura changes, as for the settlements 
the flat and coastal relief is preferred to the higher grounds. But even greater changes 
arise from a landscape of industrial agriculture. Large Roman estates (villae mar-
itimae), dating from the 1st century BC to the 2nd century AD, resemble each other not 
only in the selection of the near-shore location for the main building, but also in the 
fact that the villae usually housed a variety of facilities that served the economic bene-
fit. One of the most important products of this period in Istria was presumably olive 
oil43, although agricultural relics that would prove such large-scale agricultural pro-
duction have not been found. ALS results from Medulin Bay can now close this gap, 
after extensive traces of agriculture/horticulture were found on Premantura44. Based 

39	 Bader 2017, 168 – ​179.
40	 https://www.jutarnji.hr/vijesti/hrvatska/milanovic-na-rtu-kamenjak-pratio-vojnu-vjezbu-stit-

22-gadali-su-se-ciljevi-u-zracnom-prostoru-15181970 (15. 08. 2023).
41	 E.g., Schörner 2022; Doneus 2013.
42	 Meinig 1979b.
43	 Matijašić 1998.
44	 Doneus – Doneus 2024.

https://www.jutarnji.hr/vijesti/hrvatska/milanovic-na-rtu-kamenjak-pratio-vojnu-vjezbu-stit-22-gadali-su-se-ciljevi-u-zracnom-prostoru-15181970
https://www.jutarnji.hr/vijesti/hrvatska/milanovic-na-rtu-kamenjak-pratio-vojnu-vjezbu-stit-22-gadali-su-se-ciljevi-u-zracnom-prostoru-15181970
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on the current evidence it is assumed that thousands of planting pits in a regular pat-
tern extend along the peninsula, sometimes combined with a dry stone wall grids. 
Here we are probably dealing with “the so-called villa system of agriculture, character-
ized by intensively cultivated estates that produced wine and other cash crops”45. In 
Premantura, the orchards or nurseries, with a minimum total size of 20 ha, were most 
likely cultivated by the villa maritima in Močile Bay.

(3) It can be assumed that the agricultural production, as was possible in the first two 
centuries AD, could no longer be maintained from Late Antiquity onwards at the latest, 
as neither the required labour force, transport networks nor market regions were avail-
able to the same extent. Whether Premantura actually faced a decline in population 
from Late Antiquity onwards, or the lack of archaeological and historical sources is 
only misleading us into this picture, is unclear. Apart from underwater finds that indi-
cate anchorages and the associated maritime traffic46, a wrecked ship of the 5th cen-
tury47, and a presumed Byzantine settlement/fortress48, there are practically no sources 
for the following centuries on Premantura. This also makes it impossible to ‘name’ the 
Premantura landscapes of the early Middle Ages. The early Middle Ages are described 
as a relatively peaceful period for southern Istria and M. Levak also suggests, that from 
the Late Antiquity onwards there is a tendency for farms to stop the agricultural over-
production for export, and instead pursue the cultivation of a wide variety of products, 
which were either used for personal consumption or sold in the region49.

(4) The following centuries in Istria were marked by military conflicts, Turkish inva-
sions, pandemics and famine, and the population of Istria suffered greatly. For the city 
of Pula M. Bertoša summarised the historical events between the 13th and 16th centuries 
under the title “Centuries of wars and decline”50. All these events have led to a great 
loss of population, which also affected the Medulin region, as can be observed from 
written sources from the 12th century onwards51. M. Bertoša also assumes that around 
1580 Premantura was not populated52, which can be seen as a result of the above-men-
tioned crises. From the 15th century onwards, the Republic of Venice increasingly at-
tempted to settle new residents in Istria, which was also reflected in the founding of 
Premantura in 1585. This foundation, “as one of the greatest successes of the Venetian 
settlement policy in Istria”53, also contributes to the development of an agricultural 
landscape with a focus on agriculture, viniculture and animal husbandry on a small-
scale. It is quite possible that these traces are visible in the ALS-based terrain model, 

45	 Kehoe 2006, 300.
46	 Vrsalović 2011, 67.
47	 Boetto et al. 2022.
48	 Matijašić 2007.
49	 Levak 2013.
50	 Bertoša, 2006, 45.
51	 Bertoša 2013a.
52	 Bertoša 2013b, 118.
53	 Bertoša 2013b, 121.
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without, however, revealing their true age. From the 18th century onwards, agricul-
ture is evident on historical maps (Fig. 5). While in the oldest map from the 1820s 
(Second Military Survey of the Habsburg Empire 1821 – ​1824) about 20% of the area of 
Premantura is classified as ‘woodland’, in the following years the wooded areas de-
crease in favour of agricultural land. The Third Military Survey of the Habsburg Em-
pire 1869 – ​1887 shows a slightly higher proportion of agricultural land (25%), with a 
maximum around the middle of the 20th century and a subsequent decrease. The extent 
of the built-up area has multiplied over the last 150 years. According to rough mea-
surements in the GIS, the village of Premantura has expanded from about 5 ha around 
1820 to its current area of 58 ha. Also, larger forested areas are used today as campsites.

(5) Beginning with 1884 parts of Premantura became a military landscape. Starting 
with the Austrian military, positions and bunkers were built in the landscape at stra-
tegically important locations and used later during the World War II. Its end is in Istria 
also associated with an exodus of the local population, which led to a partly abandon-
ment of agriculture. The military exercises that have been taking place on Premantura 
since the 1960s have contributed to the fact that agriculture has not been resumed, as 
numerous traces of gun emplacements, bunkers and trenches make such use today im-
possible.

Fig. 5  Historical maps and orthophotographs of Premantura showing the changing extent 
of woodland and built areas. (a) Second Military Survey of the Habsburg Empire 1821 – ​1824 
(Austrian State Archives, GZ: 2024-0.115.664), (b) Third Military Survey of the Habsburg Em-
pire 1869 – ​1887 (Austrian State Archives, GZ: 2024-0.115.664), (c) Digital Orthophoto Map 
(photographs from the 1950s (State Geodetic Administration Geoportal/Geoportal Državne 
geodetske uprave – geoportal.dgu.hr), (d) orthophoto mosaic from 2018 (M. Doneus)

http://geoportal.dgu.hr
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(6) Today the area is largely a landscape of tourism. Part of the Premantura Pen-
insula has been protected since 1996, with a goal of coordinated maintenance and use 
in accordance with the principles of the sustainable use of nature54. Although the area 
is close to the military training grounds, the protection may have contributed a little 
to the peninsula not being completely built over with infrastructures for the tourism 
industry. Premantura belongs to the municipality of Medulin, which recorded almost 
3 million overnight stays in 2022. What these figures mean for the landscape around 
Medulin Bay and how diverse the interventions in the relief are, can easily be recog-
nised in the ALS data. This is particularly evident in areas of camping sites and also, the 
highest elevation near Medulin is no longer of natural origin but marks the local waste 
disposal site. The structures resulting from the tourism industry will remain in the ALS 
data and remind us for a long time of its peak in the 21st century.

Conclusio

Landscapes are highly dynamic. Historical transformations in Istria can therefore be 
traced not only in archaeological and historical sources but also in small-scale land-
scapes like Premantura where a correlation between the agricultural relics and his-
torical events, economic developments and armed conflicts can be seen. This can be 
achieved by evaluating all relics recorded in the ALS-based terrain models data, rather 
than just the so called archaeological ‘sites’. In this way, the prospecting results are not 
reduced to finding new sites, but rather used to narrate a historical picture.

However, this is only possible if a diachronic interpretation is applied, although care 
should always be taken when using diachronic enumeration of different landscapes. 
The results of airborne laser scanning can vary, due to different aspects. The nature of 
the archaeological remains and the natural characteristics of the region play a deci-
sive role in determining whether relevant data can be obtained at all. Additionally, the 
quality of the data itself is influenced by hardware, software and processing methods. 
As a consequence, remote sensing methods have important limitations that need to be 
considered when evaluating a landscape.

In ALS-based terrain and feature models, we can only see those structures that are 
preserved in the current terrain. This leads to a bias where not all site categories can be 
detected in the same way. In addition, post-medieval and modern structures are over-
represented. We must therefore assume that only a fraction of the relevant remains has 
survived, and that only some of them have actually been recognised by us.

Therefore, we can only work with these obviously non-representative samples when 
interpreting landscapes. Additionally, we must be aware that, just as different societies 
at different times perceive and shape a landscape differently, so we in archaeology 
have different approaches to the past, too. These depend on the particular strategies 

54	 For more information visit https://kamenjak.hr/en/ (15. 08. 2023).

https://kamenjak.hr/en/
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of prospection and excavation, but also on ignorance and on our intellectual baggage, 
which includes many components, such as socialisation, education, or level of knowl-
edge. Our image of the landscapes of Premantura will therefore change over time. This 
can be seen as a positive development because science has to evolve, and especially in 
the archaeological and historical disciplines, history has to be rewritten from one gen-
eration to the next.
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