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Abstract. For the first time, a Mongol-era walled enclosure was discovered on the right, eastern bank of the Orkhon in
Arkhangai aimag. Its documentation was carried out with a fixed-wing eBee X drone. The design of the settlement, com-
parative examples and artifacts are briefly described. It was only used during the 13th/14th century CE and testifies to the
intensive development of the Orkhon Valley during the Mongol Empire.
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Slu Bemmann', Tlerep Xaiivepmann?,
JIxarBanopxuiin Menx6asip®, Cy3anna Paiixept!

'Bonnbin ux cypeyynv, Apxeonozu, AHMponono2uiiH Xyp3s13H,

bpronep eyoamonc 7, 53119 Boun, XHBI'Y

2bonnvin uorcuman Xymyyunseuin mos, Maxcumunanuanot 2yoamnc, 22, 53111 boun, XbHI'Y,
’Moneon Yacvin Hlunoicnsx yxaanst Axkademutin Apxeono2uiin XypasisH.

Moneon ync, Ynaanbaamap-13330, DuxmatieHol opeeH 4eee,

Hlundicnsx Yxaanor Akademutin XypasnsHeyyoutin H3e0csH 1 oatip

OpXOoHbI XOHAUIA IIUHIIP 0JACOH MOHIO0JBIH 333HT I'YPHUI Yel
X0JI00TI0X HAT3H X3PIMT CYYPHH /Typb/

ToBusos. Apxanrail alimMruiin OruiiHyyp cymblH HyTar OpXOHBI TOJIBIH 3YYH 3P3I'T MOHTOJBIH 333HT T'YPHUH Yen
XOJIOOTIOX HATSH X3PAOMT CYyYypHH /TYpb/-T aHXJIaH WIPYYJIdH 0jut100. TyXaiH JypcraiblH OapuMTKYYJIaNThIT CYYJIUHH
YCHiiH araap, 3aifHaac TaHJaH CyIIaJ] HIBTIpY Oyii manmaBuut “eBee-X" mpoHoop ryHIdTMB. Tyc eryyisn yr XapaMT
CYYPHHBI /TypUIH/ €pOHXHUI X209 XUITH3]1 OJIABOP 371 OITHIH 3YHII 30pTUIT XapbllyylaH TOBY JYTHYIT XUIB.

DHAXYY Typh Hb OnmHui cymanraaraap 13-14-p 3yyHsI yen xombormox Oereex MoHTONBIH 339HT TYpHHUH yen OpXOHBI

XOHIWWH XOTKUITHIH dPIAMTIH XODKIMHAT Xapyyaax HITH IIpd 0apuMT 000X FOM XIMI3H Y32k OaifHa.

TyYaxyyp yr. MOHTONIBIH 333HT TYp3H, 3aiiHaac TaHmaH cyai, OpXoHbl XOH UM, XOT CyypuH, XATaJx rapaiaTai
Baap, 11aa3aH
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Introduction

In August 2023, we started a new interdisciplinary
project that aims to study the landscape around Kara-
korum, environmental changes caused by the city's
foundation and the enormous increase in population,
as well as the population density in the Middle Ork-
hon Valley. After several pedestrian surveys in the
immediate and wider surroundings of Karakorum
have already yielded very good results on site density
(Bemmann et al. 2022), we have explored the region
between Doityn Balgas, Ogddei’s spring palace, and
Ogiinuur sum according to the same scheme.

A team led by rsearchers from the Institute of Ar-
chaeology, Mongolian Academy of Sciences, and
University of Bonn conducted an intensive, system-
atic pedestrian survey in Ogiinuur sum, Arkhangai
aimag, from 22 August until 22 September 2023. In
addition, we drove to some places that had been iden-
tified as possible settlement sites by a review of the
latest freely available satellite images. One of them
is a walled enclosure on the right side of the Orkhon
on the inundation free terrace (Fig. 1). Apart from
Khoshoo Tsaidam and its surroundings, research so
far concentrated almost exclusively on the left, west-
ern side of the Orkhon valley. Since the Orkhon expe-
dition led by Radloff (1892), the right, eastern side of
the valley with the Khogshin Orkhon has led a shad-
owy existence. The inter-stream region has received
even less attention, probably due to its poor accessi-
bility by modern means of transportation. However,
analyses of aerial photographs show that there are
also ramparts from various epochs and destroyed
Buddhist monasteries here (Gantogtokh et al. 2021;
Bemmann et al. 2011).

Mapping a new walled enclosure

The newly discovered site is located 3.2 km
southeast of Ogiinuur sum center in a shallow de-
pression, 950 m away from the current main branch
of the Orkhon River (coordinates 47°38'47.02"N,
102°35'12.00"E) (Fig. 2). An older, usually wa-
ter-bearing branch of the river is only 175 m away.
We searched the site with the internal code MOR-
961 for datable artifacts and surveyed it with a drone.
We used a fixed-wing eBee X drone produced by the
company Sensefly. The drone was equipped with a
specialized S.0.D.A. 3D camera designed for creat-
ing digital elevation models (DEM) through photo-
grammetry.

The autonomous flight was pre-planned using
the software eMotion, guiding the drone through a
predetermined route. During this flight, the camera
systematically captured a total of 281 high-resolu-
tion photos, each boasting 20 megapixels. Operating
at an approximate altitude of 100 meters, the photos
achieved a Ground Sample Distance (GSD) of up to

2.30 cm. Due to the use of GNSS technology (Global
Navigation Satellite System), the images were geo-
tagged during the flight with an accuracy of 3 cm
(without ground control point), so that the products
subsequently generated from the images are automat-
ically georeferenced.

Next, the captured photos were processed to gener-
ate a DEM using Agisoft Metashape (formerly known
as Agisoft PhotoScan). This DEM was then trans-
formed into a hillshade for enhanced visualization.
The software of choice for creating the hillshade was
Relief Visualization Toolbox (RVT). Given that the
contours of MOR-961 closely matched the terrain, a
vertical exaggeration factor of 8 was applied during
hillshade generation to ensure optimal visibility of
structures. The resulting hillshade boasted a resolu-
tion of 5.3 c¢cm, which highly qualifies the model for
identifying archaeological features. The rectangular
85 m long and 45 m wide wall and the platforms are
only faintly visible in the terrain, but stand out clearly
in the hillshade (Fig. 2). The dimensions of the north-
ern platform are approx. 26 x 22 m, the southern one
has a side length of approx. 22 m.

The latter were apparently not built in rammed
earth technique, but the existing soil was raised. To
the north of the larger podium, several stone slabs lie
in a row in the ground, without their immediate func-
tion being obvious. The two podests are connected by
a narrow causeway, which is so faint that it is only
visible in the hillshade when a certain angle is chosen.
We used here a solar azimuth angle of 315°. The site
is oriented almost exactly N-S and thus fits perfect-
ly into the preferred Mongolian orientation not only
of buildings but also of graves (Erdenebat 2009). An
entrance situation is probably not recognizable due
to the extremely flat preservation of the ramparts. A
schematic drawing presents our preliminary interpre-
tation of the structure (Fig. 3).

North of MOR-961, a group of small mounds mea-
suring two to four meters in diameter is clearly visible
in the Hillshade (Fig. 2). These are not anthropogen-
ic structures, but shrubs of the species Achnatherum
splendens (Trin) Nevski (mn. "Ismrap dopc") (Tun-
galag 2023). The depression south of the enclosure is
a modern sand pit.

The range of ceramics collected is similar to that
from contemporaneous permanent settlements and
campsites of the Mongol Empire. Cizhou, large brown
glazed storage vessels dominate, but high quality
wares such as blue and white porcelain and celadon
are absent (Valenstein 1989) (Fig. 4). The majority of
the collected specimens stem from such glazed wares,
only one sherd represents the locally produced, gray
unglazed ware, which is usually encountered in far
higher quantities. Taken together with sherds from
potentially locally produced coarse glazed storage
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vessels, local wares only make up one fifth of the as-
semblage, while two thirds stem from Chinese kilns
(northern Cizhou- and Henan-type wares, egg-white
or Qingbai ware from Jingdezhen, Jiangxi province).
Although wares produced in the imperial kilns from
Jingdezhen are missing, the preponderance of glazed
wares is still noteworthy, if it is not due to higher ob-
trusiveness of such wares — and therefore they are
more likely to be picked up — in the field (Banning et
al. 2017). No roof tiles appeared, which can be inter-
preted to mean that no prominent building such as an
important temple or residence stood here.

Results

It is the first known architectural complex from
the Mongol Empire period east of the Orkhon in the
inter-stream region; its shape is also unusual. Res-
idences tend to have a roughly square ground plan
like Erchiiii Khot Turi, Khdvsgol aimag, (Ochir et al.
2019) or Khanzat, Khentii aimag (Tsogtbaatar et al.
2019). Long rectangular walled enclosures with two
podiums are searched for in vain in both the Khar
Khul Khaany Balgas and Karakorum urban sites
(Bemmann et al. 2022; Reichert et al. 2022). Only
at Sarlag Tolgoin Kherem, located 5 km south-south-
west, we were able to survey a rectangular structure
already in 2009 (Bemmann under review; Gantog-
tokh et al. 2021). It is embedded in the non-nucleated
settlement Sarlag Tolgoin Suurin. However, the 115
x 60 m long rectangular walled enclosure of Sarlag is
somewhat larger and more complex in construction,
has annexes, and also yielded fragments of roof tiles
indicating that more prominent buildings stood there.
Its ramparts and platforms are also preserved higher.

The newly discovered walled enclosure signifi-
cantly enriches our knowledge of the settlement of
the middle Orkhon Valley and shows how important
it is to explore a landscape on a large scale in order to
get an idea of settlement density and space use. Only
the systematic pedestrian surveys carried out in the
last few years provide an impressive demonstration
of the dense and diverse settlement network during
the Mongol empire. Moreover, this site underscores
the significance of employing drones equipped with
high-resolution cameras for the purpose of generat-
ing DEMs. Relying solely on low resolution satellite
imagery would have made it considerably more chal-
lenging to gain a comprehensive understanding of the
site's structural details.
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Fig. 1. Map of Mongolia with an inserted map of the Middle Orkhon Valley with
MOR-961 (Susanne Reichert).
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Fig. 2. Hillshade of MOR-961, using a vertical exag- Fig. 3. Schematic drawing of the walled enclosure
geration factor 8 (Peter Heimermann,). MOR-961 (Peter Heimermann,).
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Fig. 4. Selection of finds from MOR-961: 1-4 egg-white glazed ceramics, 5—7 Cizhou-
type glazed ceramics, 8—9 Henan-type glazed ceramics, 10—13 various undetermined
glazed ceramics, 14—16, 18-20 coarse, dark brown/black/olive glazed ceramics from

storage vessels, 17 gray unglazed ceramics, 21 fragment of iron wheel bushing
(scale 1:3) (Susanne Reichert, Leonie Becker, Elena Schmidt).
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