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(REPUBLIC OF TATARSTAN, RUSSIA)

‘,;:"approach now is a priority in archaeological sites study. In this paper, we
e possibility of modern methods usage to estimate archaeological hillforts

n on the territory of the Republic of Tatarstan. In our view, the analysis of
fgrtlﬁed settlements of X-XIII centuries, the most common in the territory of
public of Tatarstan, has the highest priority. Because always the main criteria for
ection of favorable place to settle was the closeness of the water and the presence
iral fortifications, most of the archaeological sites usually located on the banks and
f small rivers, where influence of fluvial and €X0genous processes is possible.
;';.; territory development (plowing, irrigation, active construction, etc.) also led to
ficant change in exterior of monuments and often — to their complete
ance. So, the main task of our investigation is to provide both historical data and
al information about the current state of archaeological sites. This article gives
le of modern techniques application to study hillforts that exposed to different
j;g;—gative impacts. The complex method including GIS, multitemporal remote
data and GNSS survey provides not only assessment of the risk of study sites
Jt?n;lt also archaeological data updating and development of specific measures for

.‘jL-' o

al and cultural heritage conservation.

};;_'fnumber of archaeological monuments, exposed to various forms of 1mpact
lined the selection of the Tatarstan Republic territory for remote monitoring of

ol |i-
al

.; = L 5heritage objects. Now in Tatarstan actually identified 4278 objects of archeology,
| & 7% Of them are exposed to destruction [1], [2].
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Republic of Tatarstan is situated in the eastern part of the East European Plain, near the
confluence of Volga and Kama rivers (Fig. 1). The area of the republic is 68,000 square
kilometers, and its surface is an undulating plain. With an average altitude 170 m aboye
sea level, some parts of republic territory rise up to 300-350 m. East European Plaip
gradually rises from the Volga River to the spurs of the Ural Mountains, where the
Bugulma-Belebey upland formed. At the same time, significant areas are the lowlands,
where the height does not exceed the level of 100 m.

¥
T ~

Y e Border of Republic of Talarstan

: | . # Hillforts, found by remote sensing data

2. . @ Studyed hiliforts

1. Deushevskoe hilifort

2. Slarvenaleyskoe Hilffort

3. Churu-Baryshevsky hitfort

4. Bolshaklvarinskoe hillfort |

Figure 1. Bolgar hillforts detected on remote sensing data

Forms of relief created by flowing water are widely distributed in Tatarstan, especially
gullies and ravines, dissecting the slopes of uplands and river valleys. Besides the four
large rivers —Volga, Kama and its confluents Belaya and Vyatka, approximately 500
small rivers over 10 km long flows on republic territory. Kuibyshev reservoir filled in
1955-1957 is one of the biggest reservoirs in the world and the largest on Volga River.
Its main purpose — Volga and Kama flow regulation and Volga Hydroelectric Power

Station support [3].

The main part of the territory of Tatarstan is represented by agricultural lands -
46301 km? (68.2%), forest areas occupy only 16.8%. The high degree of plowing at low
forest coverage are prerequisites of active erosion processes. As a result, the area of
erosion-hazardous agricultural lands in republic is 21689 km?, or 47% (2014 yr). High
economic development of territory and the large proportion of erosion areas raise the risk
of damage and destruction of monuments and associated historical environment.
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this case monitoring of archaeological monuments, that exposed by intense negative
- nthropogenic and/or exogenous influence is very important for preservation of cultural
neritage of Republic of Tatarstan.

=g 2 gt b Ly*:frl'*'lt“bﬁ-'l'f{‘m}'ﬂﬂ'mTF:? =ewrvinpvriiy
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1 this paper, aerial photos received in the last century (1950, 1970-80-ies.) used as the
n source of information for medieval hillforts condition study in Republic of
arstan, Russian Federation. Research potential in archaeology, which provides
' pputer processing and deciphering of 40-50-year-old aerial and space imagery can
dly be overestimated. In fact, we can talk about their re-introduction into scientific

:
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- In our study we used modern methods of geoarchaeology aimed at natural physical
- geomorphological process study that affect archaeological sites.

 Hillforts, most often with the system of defensive fortifications (shafts, ditches), selected
~ as objects of this research, because they are easily identified by aerial survey data. At this
- stage, information is gathered about the medieval fortified settlements of Bulgarian
- Culture (X-XIII centuries), the most common in the territory Tatarstan — 161 settlement
ﬂns period [2]. Considering the large number of examined archaeological sites, this
- article describes 4 typical objects affected by various negative factors situated in
edvolzh’e of Tatarstan. This region characterized by very high level of agricultural
velopment with 76, 4 % of plowed and 40 % eroded lands [1]

estudy included: 1. Analysis of cartographic and multi-temporal remote sensing data;
'ield survey; 3. Office processing and preparation of the GIS.

note sensing data of maximum possible time spectrum over the past 60 years were
Cted to obtain information about archaeological monuments condition. Old aerial
—Hagery (1: 17000 scale) from special fund of Kazan Federal University library and
HH0dem high-resolution satellite imagery from public resources were taken.

chfor fortified settlements on aerial photographs carried out with the help of
>tTptions based on the results of field survey of past years. Further overlapping aerial

ges were scanned and georeferenced in ArcGIS software to align it with the space
~4gery data.

‘ F?ulad Study included description of anthropogenic impact and modern geomorphologic
th tlon, photographing and reference points organization with further coordinates fixation
- GNSS Receiver Trimble Geoexplorer 6000 XH in WGS84 coordinate system.
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The next step was to estimate the fortified settlements condition. Monuments exposed by
anthropogenic (plowing, construction, quarrying, etc.) and natural (gully erosion
landslides, rockslides, rivers meandering, etc.) processes were subsumed to separate
categories. Fortified settlements without visible effects of impact and complete]y
destroyed monuments of archeology, with a description of possible causes of extinction,
stands apart in this classification.

R T e P T . -

In addition, comparison of the existing fortifications schemes with their image on remote
sensing data carried out, for further correction of monuments plans.

RESULTS

Currently our team found 95 Bulgarian period (X-XIII ct) fortified settlements by using
remote sensing data (Fig. 1) and most of them exposed to different forms of impact.
Considering the large number of examined archaeological sites, this article describes the
most typical objects affected by following negative factors:

= el el AR R I i 4 sy

1. Human impact. The main factor that increases the importance of historical remote
sensing data in anthropogenic influence context, 1s widespread process of plowing,
irrigation, active construction, etc., that starts at the middle of the XX century. Intensive
territory development led to a significant change in exterior of monuments and often — to
their complete disappearance.

2. Dangerous exogenic processes. The first priority in this aspect is to provide
information about the current state of archaeological sites in the areas of infensive
processes of coast transformation (sea, large water reservoir) and dangerous exogenous
processes (landslides, debris, etc.), where the threat of destruction is maximized. Also
important, because always the main criteria for the selection of favorable place to settle
was the closeness of the water and the presence of natural fortifications, to study
archaeological sites located on the banks and terraces of small rivers, where influence of
fluvial and exogenous processes 1s possible. i

Anthropogenic factors

Intensive agricultural development, which began at the territory of the Republic of
Tatarstan in 1970-1980 vyears, endanger the existence of many archaeological
monuments, including the fortified settlements of Middle Ages. As a result of plowing
monuments lose their external features that complicates detection of fortifications
remains on modern satellite images. Old aerial pictures deciphering helps in this situation
to restore the exact fortifications shape of hardly recognized and completely destroyed
monuments and to estimate their area.

For example, Staroenaleyskoe hillfort, known since the XIX century, currently is completel}’
plowed (Fig. 2b). Part of the fortifications destroyed in the north-western part by gully and
unpaved road extends through monument. It can be assumed that at this momelf:t B
archaeological site is destroyed due to anthropogenic impacts. It's possible reconstruct ¢ i AN be e from aerial image (Fig. 3a). an .

: . i . P o . 3a), another hillf -
shape of ancient settlement and its defensive system by 50th years of last century image E ar;sa S been used for fruit and bengy cr?aps cultivatlior? :t, 310181]?(1;13’ arinskoe settlement
(Fig. 2a), as well to estimate the anthropogenic damage. Field studies approve the absence © . ensively plowed since the 1980s. now as a sl aboute;g)l; dle of last century. It

‘ | _ - OCcupieq ‘ 70 of ancient sett]
main part of hillfort, except short remains of rampart at western part. ; gégtroyEd 1;3; afgbl-e Iang (Fig. 3b, 3c). In the eastern part, fortifications are pa:;'[;?;
o old river channel.
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Figure 4. Deushevskoe hillfort in 1958 (a), in 2014 (b) and nowadays (c).

Another negative anthropogenic factor, destroying archaeological monuments, is the
construction of industrial and residential buildings since the 1970s. Thus fortified
settlements, getting under construction, often almost completely destroyed, including
cultural layer, which makes their further study impossible.

As we can see (Fig. 4b, 4c) Deushevskoe settlement (X-XIII century) is completely
destroyed as a result of two negative anthropogenic factors combination — plowing and
building. A small part of fortifications remained intact only in the garden of nearby house.
As a result of anthropogenic impact only 1958 aerial image (Fig. 4a) makes possible to
restore the configuration of the fortifications and determine the exact area of the
monument.

Dangerous exogenic processes

Slopes very often surrounds ancient settlements. This fact makes possible the_lr
destruction by modern exogenous processes, many of which may occur with catastrophlc
speed. Therefore, different erosion forms and processes study in the area of archeoltir'gl*‘"«"al
monument location is necessary to prevent its destruction.
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| ‘ Figure 5. Churu-Baryshevsky hillfort in 1958 (a), 2014 (b) and nowadays (¢).

_.f_f{Qhuru—Baryshevsky fortified settlement (Fig. 5), has a circular shape and has been known
3 since the XIX century. Natural barriers provides by high terraces slope, artificial — by
dﬁublesystem of ramparts and moats to the north-west and sin gle from the southeast. The
%mtory of ancient settlement damaged by whole set of exogenous processes due to its
{}%@Btlon on high cape shaped ledge. It is destroyed by landslides (Fig. 5¢) in the western
ﬁnd north-eastern part developing on the slopes of cold exposure. It also intersects by
ly running along the bottom of ancient ravine. The further growth of gully was luckily
-Stopped due to the underlying bedrock. Field survey shows except described processes,

it

hage of fortifications by talus on the slopes of southern exposure.
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CONCLUSION
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aﬂdﬂ l*esulit of archaeological sites study based on the analysis of multi-temporal aerial
i Satellite images three main directions revealed for remote sensing data use in the

dy of cultural heritage objects located on the territory of the Republic of Tatarstan.

factg:lls of remote sensin.g dat_a showed a high levell of anthropogenic and exogenous
exam leoad' on archaeological sites located on the territory the Republic of Tatarstan. For
E -??:'lezshlékf In the last 50 years alimost completely destroyed Staroenaleyskoe,
i C.aseyarinskoe and D;ushevskoe‘hlllforts because iEJf total plowing and building. In
dUrm IS€, the use of ?:np!tl-tempora:. images all‘ows estimating the damage caused both
r-"i;f%ccufi:commw activities, as well as under influence of natural processes, make an

8eoref, mapping of sites and their separate elements that do not have precise
*rence or currently disappeared.
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Inclusion of remote sensing data processing results in archaeological GIS will allow p
only describing the morphometric characteristics of hillforts, to analyze spatial apq
attribute information but also to carry out an effective cultural heritage management, |,
case of human impact — removal of the monument area from land use zone ang
establishment of conservation boundaries. In case of identifying sites under negatjy,
exogenous processes — definition of local areas for urgent protection and rescye
operations.
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__i_;?f"'-century) — the town in North-Western Russia situated 60 km south of Novgorod
Great. During the Middle Ages it was second largest town in the Novgorod
public, the center of salt production. The first evidence of Rusa in Russian chronicles

ito 1167/1168 AD, but the archeological records suggest that the urban settlement
L this place had been founded much earlier. The questions debated in the paper are the

1¢ earliest settled area (of approximately 60,000 square metres) is situated between
em health resort and St. Nicholas church (near the intersection of present day
ts Mineral’naya and Svaroga). The analysis of early town topography confirms that
of salt production were the dominant element and essential factor in the town’s
L. It 18 suggested that occupation of this site began at the turn of the 10™ and 11%
" eSAD The rise of Rusa is related to the specific conditions concerning the
anization of Novgorod territories after the end of Viking Age.

_"'B_'_l"d_-s: medieval archeology, Novgorod Land, Staraya Russa, emergence of
dieval towns,

ya Russa (until the 16™ century - Rusa) was the second largest and most important
ﬁf the Novgorod Republic during the Middle Ages. This town is situated 60 km
. 1 of Novgorod the Great and 20 km from the southern shore of Lake II’'men, near

:’ﬂﬁrge of the rivers Polist’ and Porus’ya. It was the administrative and economic
er of a large region south of II’'men. The prosperity of Staraya Russa until the 18™
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