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and such factors are much harder to model and
generalise, requiring a combination of approaches
ranging from the line of sight, probabilistic views-
heds, intervisibility networks to prominence and
virtual reality simulation’. Implementation of
these approaches is computationally intensive.

In this paper I try to get beyond some of
the pitfalls of visibility studies®, such as the edge
effects, small-scale analysis, and the use of bare
earth models. Using custom functions and estab-
lished spatial libraries in R, I calculate mutual in-
tervisibility in 1000+ burial mounds in the Yambol
Province, comparing the results from a bare earth
elevation model with two different vegetation-
covered simulations. The aim is to explore how
well current computational methods accommo-
date the rigorous testing of inter-visibility and
to assess how much intervisibility mattered to
mound-builders in Yambol through time.

MOUNDS IN THE YAMBOL PROVINCE

‘Will to visibility” has been noted in funerary
monuments across a number of cultures’. Burial
mounds in Bulgaria have been raised over grave
sites since the Early Bronze Age until the Middle
Ages and represent the most numerous type of
immovable cultural heritage in the country.

In the Yambol Province of southeast Bulgar-

ia burial mounds cluster on the ridges and low-
er rocky outcrops, near and above settlements
along Tundzha River tributaries'’. Excavations
and DNA analyses reveal that mound necropo-
lises have been reused over millennia®, con-
firming that communities constructed new land-
scape features with respect to pre-existing sites
and monuments as well as natural components
of the environment. The combination of promi-
nence, high density and reuse is hardly unique
to mounds in southeast Bulgaria. Their thorough
digital documentation at regional scale, howev-
er, is rare and offers a dataset that can support a
rigorous large-scale visibility analysis.

DATA AND METHODS
Mound data

The dataset of burial mounds was pro-
duced by the Tundzha Regional Archaeologi-
cal Project (TRAP) which has operated in the
Yambol Province since 2008". The project digi-
tized burial mound symbols from 1:50,000 scale
Soviet topographic military maps, visited and
documented their status in the field producing
a dataset of 1073 burial mounds®. Of these 864
represent extant burial mounds, 154 extinct (ex-
cavated or looted) burial mounds and 55 small
and therefore uncertain mounds. Fig. 1 shows
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Figure 1. Chronological range of grave goods from mounds in Yambol Province
as published in AOR.

7 Fraser 1983; Llobera 2003, 2001; Wheatley, Gillings 2000; Cuckovié 2023,

8 Van Leusen 1999; Skov-Petersen 2007.

? Criado 2013; Buikstra, Charles 1999; Williams 1999.

10 Sobotkova, Weissova 2019, 2020.

W Bakardzhiev 2005; Privat et al. 2018; Penske et al. 2023.
12 Ross et al. 2018, 2012, 2010.

13 Sobotkova, Weissova 2020.

55





https://github.com/adivea/Vis-ibility




Hacaedemeo BI 7/2024

to a patch of trees. Most mounds now have in-
tervisibility of 1-10 mounds, their count hav-
ing risen three-fold over the BOM. The middle
rank drops by over 20 % but is still strong at
370 (36 %) mounds with 10 to 100 intervisible
counterparts. Only 103 mounds (10 %) remain
in the visually dominant rank. This consider-
able drop in intervisibility is consistent with
Skov-Petersen’s (2007) results and makes sense
in light of the 50 % tree coverage.

In the second scenario (variable 20m veg-
etation with 10m mean), the drop is less pro-
nounced. Compared to BOM, the lowest rank
doubles to 41% with 441 mounds, the middle
rank remains almost the same at 516 mounds (48
%) and the highest rank of mounds attenuates
to 116 (11 % of total). Even though some trees in
scenario 2 are higher in 1, their variability con-
tributes to a less dramatic drop in the middle
intervisibility rank, shuffling the class member-
ship gradually. What happens with individual
mound ranking, especially the leading ones?

The downward adjustments contribute to
some shuffling among the leading individual
mounds. The total winner, 9412, moves into
second place with 249 mounds (decline of 46
% over BOM) when inside the 20m vegeta-
tion model. It is superseded by 9044, a 6m tall
mound near Botevo, with 291 visible mounds.
Only 4 of the leading mounds retain their po-
sition among the 10 leading ones, these being
9412, 9411, 9044 and 8700. Others shuffle up
from below these top first places. In the end
however, unless the mound location happens
to be covered by vegetation, the rule applies
that ‘once in a commanding position, always
highly intervisible’.

Likewise, accounting for the edge effects
does not massively alter the order of the lead-
ing mounds. While many of the border region
mounds grow in visual dominance, the abso-
lute winners’ field of view grows too. To illus-
trate the point, in the bare-earth model 9412
dominates intervisibility with a line of sight
to 409 other mounds inside the region in the
bare-earth model. When we extend the vision

8 Privat et al. 2018; Penske et al. 2023.
19 Bakardzhiev 2005.
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beyond the region to limit edge-effect, 9412
continues its lead with a line of sight to 491
other mounds (an increase of 20 %). In the top
ten mounds, eight retain their positions when
we extend the view beyond the border of the
Yambol Province. While the vertical shape and
rugged boundary of the region suggests that
edge effects will be considerable, and the final
numbers do go up by as much as 20 %, they go
up equally for most mounds involved, not per-
turbing the overall order dramatically.

These results confirm two points: that
landscape affordances in the Yambol region
drive the results and ancient mound builders
were aware of and exploited these attributes (or
not) intentionally. Visibility mattered but was
not the only criterion. To underscore the point,
there are other locations in the region that offer
supreme visual dominance, such as the peak of
Bakadzhitsite or the Dodoparon hill which of-
fer a prominence of 99 %. Scaling these peaks,
however, is clearly beyond the needs for ances-
tral worship and territorial signaling of the lo-
cal communities.

Two winners emerge in the study of in-
tervisibility, whose context merits a bit more
detailed attention. Mounds 9412 and 8007 and
both in locations of high relative prominence,
being perched on a ridge or outcrop with an
open view across the Middle Tundzha water-
shed (see Fig. 3 and 5). While 9412 sits north-
west of the Yambol city, its view opens to the
southeast where most of the rest of the region
lies. Mound 8007 is near the geographic center
of the region, with an unobstructed view of 90
% of the region. Having been investigated in a
2010 rescue campaign, C14 dates place the first
use of 8007 in the Early Bronze Age’®. After the
initial construction, over 20 other bodies were
interred here over the course of the next 3000
years, attesting to the place’s long-term popu-
larity. Mound no. 9412 remains intact as of the
writing of this paper. Nearby mounds, how-
ever, also contained remarkable stone construc-
tions and pit graves with burial goods dating to
the EBA period®.
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