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PROCEEDINGS OF THE WORKSHOP

DROWNING LANDSCAPES: MULTIDISCIPLINARY APPROACHES
TO THE ARCHAEOLOGICAL HERITAGE OF DAM RESERVOIRS

XIII ICAANE Conference
Copenaghen, May 24" 2023

The following papers are the results of a workshop entitled “Drowning Landscapes: Multidis-
ciplinary Approaches to the Archacological Heritage of Dam Reservoirs” held during the XIII
ICAANE conference in Copenhagen on the 24™ of May 2023 and organised by Paola Sconzo,
Francesca Simi and Jesper Eidem.

We want to thank all the workshop participants and the scholars who contributed to these
proceedings. We are also extremely grateful to the many reviewers who contributed to the
quality of the contributions here presented.

THE EDITORS
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PaorLA ScoNzo - FRANCEScA Simr*

WAITING FOR THE DELUGE? SOME THOUGHTS ON THE IMPACT
OF DAMS ON THE HERITAGE IN SOUTHWEST ASIA

ABSTRACT

Water resources are crucial for stability and eco-
nomic prosperity in arid or semi-arid regions like
Southwest Asia and North Africa, where water is
scarce, and droughts are increasingly common due
to climate change, demographic pressure, and un-
sustainable development. Therefore, from the second
half of the 20th century onwards, the damming and
impounding of rivers have become widespread prac-
tices to the detriment of localised communities and
archaeological resources.

Building on data and experience so far acquired
by the authors, this paper assesses some of the criti-
cal research trajectories related to the impact of dam
construction on the local heritage to stimulate dis-
cussions on the use of modern technologies, such as
remote sensing, in pre and post-flooding assessment,
the monitoring protocols for the active protection of
the flooded sites and the involvement of policymak-
ers and local communities in the decision-making
processes.

KEYWORDS
Dam, cultural heritage, Southwest Asia, memory-
scape, heritagescape, salvage excavations

1. INTRODUCTION: THE DAM REVOLUTION!

In the late 30s, Woodie Guthrie, America’s pio-
neering modern folk singer, in the closing verse of
‘Washington Talkin’ Blues’,* a symbolic song about
the Great Depression that struck the United States
in the second quarter of the last century, enthusiasti-
cally acknowledged the construction of a large dam
as the solution to the poverty and unemployment of
the small communities of Colorado and the road to
the revival and rehabilitation of the whole country.?

The song heralds what was also defined as the ‘Big
Dam Era’,* which was a crucial element in the New
Deal policy, fuelling the creation of thousands of jobs
across the country and enabling the United States to
recover and transform its economy.’

In this instance, such radical waterway manipula-
tion became integral to North American ‘necessity’.
However, thousands of people who lived along the
banks of rivers were displaced, and countless vil-

lages, lands, and cultural and archaeological sites
were flooded.*

Since the first ‘big dams’ were built in America
in 1930s, similar enterprises - driven by analogous
or alternative needs - have spread over the globe,
experiencing an exponential increase from around
5000 in 1950 to almost 62,000 by 2023.” We can say
that today most of the world’s big rivers have been
impounded,® thus submerging more than 400,000 km?
of the world’s most fertile lands.” Although the pace
of construction has slowed in recent years, several
new reservoirs (among which China’s Baihetan Dam,
completed in 2022) were built during the first two
decades of the 21* century."

Local governments have been actively promoting
the construction of large dams as a development strat-
egy. This has been justified on strategic, economic,
social, and political grounds, with the endorsement of

* Paola Sconzo (University of Palermo), Francesca Simi
(University of Udine).

! This contribution has been elaborated in its entirety by both
authors together. The division of individual paragraphs refers
just to the final drafting of the text. §§ “Introduction” and “Con-
clusions” are the common work of P. Sconzo and F. Simi, §
“Flooding: First-phase Salvage” and “Peopling: Heritagescapes”
were written by P. Sconzo, § “Damming the SWA region” and
”Floating: Second-phase Salvage” are by F. Simi.

> The verse is: “... Now what we need is a great big dam,
to throw a lot of water out acrost that land, people could work
and the stuff would grow, and you could wave goodbye to the
old skid row, work hard, raise all kinds of stuff, kids, too. Take
it easy”. The song belongs to the album ‘The Columbia River
Collection’, released in 1941.

* Guthrie was apparently ‘employed’ by the federal govern-
ment to write songs to promote government-built hydroelectric
dams on the Columbia River in the Pacific Northwest (https://
energyhistory.yale.edu/woody-guthrie-grand-coulee-dam-lyrics-
1941/). See also ParRTINGTON 2006.

4 FERRELL 1993; also, LEe 2023.

* For a history of big dams in USA, see McCurry 2001, 15-
17; LAWRENCE 2005, 256-260; FERRELL 1993.

% GOVAERTS 2016, 288-302.

7 Updated data to April 2023 from the International Commis-
sion on Large Dam website (https://www.icold-cigb.org/article/
GB/world_register/general _synthesis/general-synthesis).

¢ “We dammed half our world’s rivers at unprecedented rates
of one per hour, and at unprecedented scales of over 45,000
[large] dams” (AsmaL 2000, 1).

°McCurry 2001, 1-8.

' On the rise and decline of big dams globally, see KHAGRAM
2004, 5-11.
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Fig. 1 - Dam construction benefits and costs.

powerful coalitions of internal, foreign, and multilat-
eral financiers, among which often counted the World
Bank, engineers, economists, development experts,
and industrialists.!" This well-structured caste has
been controlling the terms of public debate, promot-
ing dams as symbols of progress and patriotic pride.
Through narrow cost-benefit analyses, the transfor-
mative potential of the hydroelectric projects has been
strongly emphasised. Dams played a significant role
in providing affordable energy to boost industrial
production and bring power to areas that previously
had no access to electricity. The harnessing of riv-
ers promoted flood control and irrigation, facilitated
navigation, and ensured urban water supply. Large
dam enterprises further offered new employment op-
portunities and allowed reservoirs to become sources
of recreation and tourism (Fig. 1).

In this way, big dams became expressions of a
dominant ideology and symbols of economic devel-
opment and scientific progress.

Beginning in the 1970s, this dominant narrative
started to be challenged by several academics: large
dams are flawed, they pointed out, with benefits often
being propagandistically over-dimensioned compared
to all the critical social, cultural, and ecological ef-
fects. The latter counts an irreversible environmental
impact on the basin itself whenever the river’s in-
ability to flow freely creates devastating ecological
and health effects: reservoirs flood fertile farmlands
and rich forests and drown wildlife. Furthermore, al-
tered flow patterns downstream can lead to erosion,
fish population disruption, loss of secondary chan-
nels, and increased salinisation. Human populations
living in the river valleys may suffer sharp spikes in
waterborne diseases. In other words, dams tear all the
interconnected webs of river valley life."?

Citing a crucial text issued by the World Dam
Commission® at the beginning of this century:

Large dams are invariably constructed in river basins whe-
re people have lived for long periods of time, often from the
prehistoric past to the present. Large dams also impact very
large areas encompassing one or more cultural regions and
tribal or indigenous groups. [...] the construction of large
dams has also led to an incalculable loss, destruction, and
damage of cultural resources ranging from shrines of local
communities to world heritage monuments [...]."

"' Scubper 2005, 5-6.

12 Ibidem, 211-241. For more general discussions, see BINGER
1978; GorpsmiTH, HILDYARD 1986.

3 The World Commission on Dams (WCD) was established
in 1997 and it delivered the most comprehensive guidelines for
dam building. Its final report provides an innovative framework
for planning hydroelectric basins that takes into consideration
dam-affected communities and the environment, thus guarantee-
ing that dam benefits were more equitably distributed.

“WCD 2000, 2. In the crucial document delivered to clearly
state what ‘Cultural Heritage’ is in a dam construction context,
the following definition was provided: “1) Cultural resources
of living populations (e.g., their mode of subsistence, social
organization, religion, ideology, political organization, language,
and the material expression of their ideas and practices which
range from sacred elements of the natural landscape to artifacts
and buildings); 2) Archaeological resources (e.g., occurrences
and sites which may include artifacts, plant and animal remains
associated with human activities, burials, and architectural ele-
ments) which may or may not be an integral part of the cultural
heritage of the local inhabitants; and 3) Cultural landscapes
which consist of landforms and biotic as well as non-biotic fea-
tures of the land resulting from cultural practices over historical,
or even prehistoric times, by generations of peoples of one or
more cultural traditions. These resources constitute the cultural
heritage of a people, a nation, of humanity”.
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The large reservoir deluge inevitably also leads to
the obliteration of material and immaterial cultural
resources, and entire landscapes, at once with unac-
ceptable social costs. These are imposed on commu-
nities of the impacted areas forced to resettle and on
downstream communities whose living standards are
dependent on flood regimes. This process of annihi-
lation severs crucial socio-cultural connections and
wipes out interconnected memoryscapes and cultural
heritage.'

On top of these irreversible losses, dams have a
relatively short life.'® Up to the present, notwithstand-
ing the extensive literature on the topic, there is no
comprehensive and unbiased study, even applied to
a single hydroelectric project, that compares general
long-term benefits and costs."’

Focusing on Syria, Iraq, and Turkey, the three
countries crossed by the two major rivers of South-
west Asia (henceforth SWA) that have been part of
the ‘dam revolution’'® of the past seventy years, this
paper reviews some of the critical research trajec-
tories related to the impact of dam construction on
cultural landscapes and it proposes a new theoreti-
cal framework to view, understand and interpret the
complexity and diversity of dam reservoir dynamic
environments.

To provide context, the paper begins by explor-
ing the historical and developmental trajectory of
damming practices in the SWA region. It weighs the
benefits against the pitfalls of such endeavours while
scrutinizing their political and ideological ramifica-
tions. It seeks to foster discussion and reflection on
the manifold and transformative effects of dams on
landscapes, archaeology, and communities.

Subsequently, it delves into initial salvage exca-
vation activities, offering a preliminary assessment
of the purely archaeological consequences of dam
construction while shedding light on inherent defi-
ciencies of this approach.

This study is spurred by recent draughts caused by
climate changes and political upheavals in the SWA
region, where water has constantly been pivotal for
stability and economic vitality. These events have led
to the reemergence of heritage landscapes previously
submerged by reservoirs (Fig. 2). These floating land-
scapes are the object of the following section, which
lingers on the new wave of post-flooding initiatives
aimed at documenting, monitoring and protecting
their multifaceted values.

First and foremost, this contribution sheds light on
the inadequacy of the studies concerning big dams
phenomena mainly caused by the intrinsic fragmenta-
tion of research fields, approaches and interventions.
To overcome such an impasse, the theoretical frame-
work of ‘Heritagescape’ is introduced and discussed
to look at the multifaceted domain affected by arti-
ficial reservoirs over time.

2. DAMMING THE SWA REGION

A visual comparison of mid-20th century maps
with today’s Google Earth images reveals the dra-
matic hydrographic changes that have occurred across
SWA countries, with ribbon-like rivers becoming a
series of elongated lakes (Fig. 3). The practice of dam-
ming and enclosing rivers, following a global trend,
became widespread starting from the 1960s. Accord-
ing to the Aquastat Database,” 759 dams are active
in Turkey, Syria, Iran, and Iraq at present (Fig. 4).

This region, which includes Mesopotamia, literally
the ‘Land Between the Two Rivers’, has a symbiotic
relationship with water that spans millennia. Its his-
tory is intricately woven with the vital properties of
the Tigris and Euphrates rivers, which have provided
the foundation for one of the world’s earliest civili-
sations. Here, settlements, agriculture, and complex
societies have relied heavily on rivers for emergence
and growth.

Although these rivers brought prosperity, they
also presented challenges, and their periodic floods
required the development of water control measures,
including dams, canals, and levees. One of the old-
est dams archaeologically known in Mesopotamia
is a barrage on Wadi es-Souab, close to the ancient
city of Mari (on the Middle Euphrates), possibly
dating to the 3 millennium B.C.?° Several written
sources also attest to the use of damming technol-
ogy. Dams built with baked bricks, bitumen, and
earth were mainly meant to raise the water level in
the main canals.?!

The collapse of ancient Mesopotamian civilisations
is frequently attributed to environmental degradation,
water scarcity, and changes in the river systems.?

'3 See also WCD (2000, 97-134); Luru 2001; UN-ESCWA-
BGR 2013: 13—14; CorsoN 1971, 43-72; Scupper 1997; 2005;
2019; McCuLLy 2001, 65-100; GLEIck 2014.

' WieLanD 2010.

7 McCuLry 2001, 24.

8 ISAACMAN, IsaacMaN 2013, 19.

' The AQUASTAT dataset is the most important source of
information available on dams in the SWA region. Unfortunately,
it is not up to date. However, there are other more recent data-
bases that collect information on reservoirs and dams globally,
such as the Global Reservoir and Dam Database (GRanD) and
the Global Geo-referenced Database of Dams (GOODD). These
have been brought together by the Global Dam Watch organiza-
tion to create a consensus database. Data are available at https://
www.globaldamwatch.org/database (Accessed 20/01/2024).

20 VioLLeT 2007, 39-40. The most ancient dam so far known,
the Jawa Dam, dating to the end of the IV mill. B.C. is also
located in the SWA, namely in Jordan (/bidem, 31-36).

2 TAMBURRINO 2010, 45.

22 An example could be the debated fall of the Assyrian Em-
pire (SINHA et alii 2019; SCHNEIDER, ADALI 2014, 2016a, 2016b;
contra Sortysiak 2016).



88 PAOLA SCONZO - FRANCESCA SIMI

Fig. 2 - Bird view of the Mosul Dam with a resurfacing tell on the background
(https://www.trevigroup.com/it/MediaGallery/cantieri-nel-mondo).

=111 &

Fig. 3 - The Tigris-Euphrates basin in 1984 and 2020. Basemaps: Google Earth © Images Landsat/Copernicus.
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These same challenges continue to shape the intricate
relationship between the people of the region and the
Tigris and Euphrates rivers today.

In the SWA region, over the past 70 years, the
development of modern hydroelectric reservoirs has
provided numerous benefits, including generating
electricity, enhancing agricultural output, and stimu-
lating economic growth. By becoming symbols of
modernity and development,”® SWA dams have also
been used to strengthen the state’s control in rural
areas** and, more generally, as tools of political em-
powerment.” Their inauguration has often been cel-
ebrated nationwide and recognised through various
media outlets, as well as visually depicted on ban-
knotes and stamps.*

As the control of water has always been a cru-
cial means of exerting power, SWA political entities
across millennia have grappled with the complex in-
terplay of geopolitics and conflict surrounding their
rivers.

In the history of ancient Mesopotamia, the events
in which water triggered conflicts are numerous, as
well as examples of when water was used as a weapon
and suffered as a casualty of war.?” The first recorded

- a s
L, e .

Fig. 4 - Dams in SWA according to AQUASTAT database (AQUASTAT 2015).

-. - " 'n\

war in human history took place around 4500 years
ago in Southern Mesopotamia: it was sparked by a
water-related dispute between the neighbouring cit-

% In the race toward modernization, in all countries involved
“communities were forced to abandon seasonal migration pat-
terns to become ‘settled’ and ‘proper’ farmers and thus ‘fix’
their ‘backwardness’” (LUkEg, MESKELL 2023, 206).

** In SE Turkey (RoNaYNAN 2005, 67-90), North Syria (LANGE
2019, 325) and North Iraq, moreover, water management has
allowed for the further security and pacification of Kurdish areas
along rivers, displacing in remote territories or in the suburbs
of big cities most of the communities and quashing questions
of Kurdish land rights, ownership, and national identity under
the pressure of the professed necessity of dam construction and
water and energy security.

2> BROMBER, FEAUX DE LA CROIX, LANGE 2014; DissArD 2018.

% For example, the Dokan Dam was featured on the obverse
of the 500 Iraqi dinar banknote made by Saddam Hussein to
assert his commitment to the hinterland via major infrastructure
that supplied water, food, and hydropower; in Syria, the Tabqa
Dam was carved on the obverse of 1 lira coin and pictured in
the 50 pound banknote that circulated between 1977 and 1991.
See also Smvpson 2022, 10.

* These criteria are also the ones used to record new events
in a database created by the Pacific Institute on conflicts related
to water throughout history (Paciric INsTiTUTE 2003).
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ies of Umma and Lagash.” An intriguing instance
of water being used as a weapon is also found in an
oracle tablet that describes how the king of Baby-
lon Abi-Eshuh (1720-1684 B.C.) diverted the Tigris
River with a dam to flood the fields as a military
tactic to hinder the enemy’s movement.”” In a more
well-known event, King Sennacherib of Assyria (704-
681 B.C.) created a dam to inundate and destroy the
enemies’ capital Babylon.** His father Sargon II (721-
705 B.C.), instead, specifically targeted and demol-
ished the enemy’s advanced irrigation system during
his campaign in the Urartian Kingdom.*'

Now more than ever, water conflict has become
a critical issue in Southwest Asia.’? Here, in fact,
the planning and construction of big dams has been
performed unilaterally, in a general vacuum of trans-
national water cooperation and management, thus
leading to a zero-sum game that has made the riv-
ers’ resources an object of continuous rivalry and
competition between riparian countries.*

This tension is worsened by the fact that only one
country, Turkey, has control over 90% of the yearly
flow of the Euphrates and almost half of that of the
Tigris and has, therefore, a greater chance of exerting
pressure and gaining leverage in negotiations with
riparian countries, using water as precious bargaining
chip.* The gigantic Southeastern Anatolia Dam con-
struction program, also known as GAP (Guneydogu
Anadolu Projesi in Turkish),’® serves as an example
of this, as it has provided this country with a power-
ful tool for hydro-hegemony.*

Despite the growing recognition of the weaponiza-
tion of water as a threat to regional stability, the in-
ternational community’s appeals for dialogue, adher-
ence to international water law, and mediation by
organizations such as the United Nations have largely
gone unanswered.’’

The effects of climate change, coupled with grow-
ing demographic pressure, further exacerbate the
water scarcity issue. Unforeseeable changing weath-
er patterns, prolonged droughts, and unpredictable
rainfall contribute to a weakening water supply,
placing additional strain on a fragile population af-
fected by decades of constant political struggles and
unrest.*®

The construction of dams in this region has only
recently become a topic of debate, as academic dis-
cussions and civil movements have started to raise
new concerns focusing primarily on the social losses
caused by population displacement.* Endorsed by a
fundamental absence of adequate protection policies,
the debate on the dam’s impact on the endangered
heritage has instead received — apart from a few sen-
sational cases — limited attention on social, political
and scientific agendas (see below, § 3).

Consequently, despite international institutions (in-
cluding the World Commission on Dams previously
mentioned) having recognised cultural heritage as

a crucial issue, existing national and supranational
regulations are still limited and often too vague, thus
making their effectiveness far from satisfactory.*’ The
need for more robust cultural heritage preservation
policies is increasingly urgent.

Awareness and safeguarding initiatives for endan-
gered heritage are only now emerging in academic,
institutional, and popular forums.*' Despite that, the
construction and activation of dams have not slowed
down. For instance, in 2019, the aforementioned Ilisu
Dam in Turkey was completed, notwithstanding solid
criticism from both local and international observers
and downstream countries on the river Tigris.* Only
the lack of funding has prevented the construction of
the strongly contested Makhoul Dam on the Middle
Tigris in Iraq.* While, the Syrian conflict has delayed
that of the Halabiyeh Dam on the Euphrates.*

In recent years, the scientific community has de-
veloped a new multifaceted interest in the damming

2 FraynE 2008, RIME 1.09.05.01.

» VAN LERBERGHE et alii 2017.

30 FrAME 1992, 52-53.

3 MELVILLE 2016, 134-135.

32 KiING 2020; DE Biasi, Cruciati, Forti 2020. Also: https://
www.worldwater.org/conflict/map/.

3 Lorenz, EricksoN 2023.

3 WiLLiams 2020.

**The GAP is one of the largest and most controversial dam
projects existing worldwide, it includes 22 dams and 19 hydro-
power plants, among which the more recently constructed Ilisu
and Cizre dams on the Tigris (SALAMEH, ALRAGGAD, HARAHSHEH
2021). See also Okse this volume.

% The term was first coined by ZEyTouN, WARNER (2006) to
signify a country’s favorable power and riparian position, and its
“resource exploitation potential”. On Turkey’s hydro-hegemony,
see WiLLiaMs 2020; CHiBant 2023; Mutin 2003. Beyond the
economic benefits, GAP enterprise has allowed Ankara to control
the flow of the Tigris and the Euphrates, impacting water avail-
ability in downstream Syria and Iraq, where reduced water flow
and alterations in river ecology are having severe consequences
for agriculture, food security, overall economic and social stabil-
ity, and at humanitarian level (ARVANITA et alii 2022).

7 WaRD, RuckstunL 2017, 210-238; Hamip 2020.

3 ARIF 2023; SALA, VON LAFFERT, MoHAMMAD 2021; DE Biasi,
Cruciarti, Fortr 2020.

3 LANGE 2019. MARCHETTI et alii 2020, with further bibli-
ography.

4 See Komurcu 2002 for a critique to the lack of policies
at international funding bodies such as the World Bank or the
International Monetary Fund.

4 Sconzo, Sivi, TitoLo 2023; SimpsoN 2022; Empem 2020,
MARCHETTI et alii 2019; CUNLIFFE, DE GRUCHY, STAMMITTI
2012.

WCD 2000: 97-134; Luru 2001; UN-ESCWA-BGR 2013: 13-
14; Greick 2014; AL-Ansart 2016; Lukg, MESKELL 2019: 4-6.

42 Cuiant 2023.

4 In March 2023, Iraq informed the World Heritage Centre
that all works related to the construction of Makhoul Dam have
been stopped (WHC/23/45.COM/7A, 37).

4 LEEMING 2016.
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of the Southwest Asia and North Africa regions: from
understanding its impact after the reservoirs have been
filled up* to finding new ways to mitigate it,** and
from developing and applying new technologies for
site documentation*’ and for the planning of targeted
salvage activities,*” to including the voices of local
communities in the decision-making processes*’ and
the search for possible more inclusive solutions.

3. FLOODING: FIRST-PHASE SALVAGE

Although the regions under examination hold sig-
nificant archaeological value, the destruction of cul-
tural patrimony has been underestimated and over-
looked.>® The loss started before the dam’s activation,
during the planning phase. When investigations of
cultural or archaeological resources were not sched-
uled, such loss was complete; but even when local
governments promoted what has been recently de-
fined as ‘first-phase’*' archaeological salvage proj-
ects, only a fraction of the impacted heritage before
being flooded by the dam reservoir ended up being
recorded.”

First-phase rescue operations have usually been
conducted in the frame of large enterprises launched
by local governments and substantiated through the
international community’s involvement. Trailblazers,
in this sense, were the salvage campaigns conducted
in the first half of the last century in Nubia at the First
Nile’s Cataract prompted by the subsequent erection
of the low Aswan Dam.* This procedure was resumed
in a more formal and structured fashion after the end
of the World War II as the Egyptian authorities, to
hold back the still ongoing Nile flood, decided to
build a second giant dam a few hundred meters up-
stream, the Aswan High Dam (1960-1971), and called
for international intervention. This last endeavour set
the stage for a basic protocol of preventive archae-
ology that profited from thirty years of experience
gained in the US during the aforementioned ‘Big
Dam Era”* and saw the first involvement of UNES-
CO with cultural heritage.”® Despite being the object
of a sustained debate lately, accompanied by several
ethical concerns,* this enterprise was declared highly
collaborative and revolutionised the appreciation of
Nubia’s heritage.

In the late 50s, new dam constructions in Iraq
at Dokan (1954-1959)°" and Darbandikhan (1956-
1961)*® on the Zab and the Diyala, respectively, led
this protocol to spread throughout Southwest Asia®
and then consolidate through the years, being more
and more integrated into the dam planning phase,
though with little methodological discussion and
some regional differences reflecting governmental
choices.®

4 Among these studies (Suour 2006; Harsaas-Tsakos 2011;
KrEINITZ, NASER 2011), only a few have presented and discussed
quantitative data (MARCHETTI, ZAINA 2018; MARCHETTI ET ALII
2019; 2020; ZaNa 2019; ORIENTDAMS 2023).

4 Emem 2015; 2020; CUNLIFFE, DE GRUCHY, STAMMITTI 2012.

47 ZAINA, TAPETE 2022; Trroro 2021.

* Sconzo, Smvi, TrtoLo 2023.

4 Zaami, KATHEEM 2022.

%% In the broad literature concerning dam construction effects
and pitfalls, the threats posed to cultural heritage are rarely even
considered. When discussed, they are often solely the object of
a postcolonial critique.

> EmpeEm 2020.

21n a comprehensive survey of archaeological and geo-
graphic sources concerning the Euphrates, MARCHETTI et alii
(2020, 21-22, fig. 5) have shown that rescue projects have only
involved 12 out of 23 dams along this River, c. half of them in
Syria and Iraq. While these countries have invested greatly in
archaeological surveys and excavations, only one-third of the
reservoir areas along the Turkish Euphrates have been investi-
gated, corresponding to 29% of the total reservoir surface along
the river. On this matter, see M. OzpoGan (2000, 58-61) report
about the situation in Turkey in the WCD document.

3 The first barrage, or Low Aswan Dam, was completed in
1902; within three decades, growing economic needs backed
by international political decisions led it to being raised twice
(1912 and 1934) allowing the reservoir level to increase by ca.
14 additional meters. International concern for the likely submer-
sion of archaeological sites and features located on the banks of
the river inspired two successive enterprises, namely the First
and Second Archaeological Surveys of Nubia. These were led
by English, French, and Americans and included mapping and
excavation of several monuments and cemeteries. The results
proved important for studying the Middle Nile and Nubian his-
tory and archaeology (Hassan 2007).

** American expertise in salvage archaeology emerged dur-
ing the New Deal from back-to-work programs for archaeolo-
gists and salvage contracts with the Tennessee Valley Author-
ity (TVA). This expertise brought the SWANA major rivers to
become fertile testing grounds for the development of the ‘New
Archaeology’ (LUKE, MESKELL 2020, 196-199 with further refer-
ences; OLsoN, LUke 2023).

3 This first involvement in a call for salvaging endangered
heritage has been considered the pivotal step that led UNESCO
to a “shift from a globally oriented humanist organization toward
a pragmatic intergovernmental organization focused on technical
assistance rather than cultural and educational reform” (MESKELL
2018, 72). This enterprise laid the foundation for the establishment
of the modern system of World Heritage Sites (UNESCO 1972).

¢ There is a vast and articulated literature which critically
deals with the High Dam construction and Western commitment
and donor rhetoric: see SAVE-SODERBERGH 1987; Hassan 2007;
AvrrLais 2012; 2020; CarRrRUTHERS 2022; OLsoN, LUKE 2023 with
further references.

57 SoLeckr 1953; Empem 2020, 101.

8 ALTAWEEL et alii 2012, 4.

 All these dams were constructed at a time of great po-
litical upheavals in the SWA and the wider world, as Egypt,
Syria, Iraq and Turkey joined other nations in the call for in-
dependence from imperialism and Western hegemony (LUKE,
MESKELL 2023).

% On one side of the spectrum stays Turkey, where according
to a survey published by the Turkish Ministry of Culture and
Tourism and by international projects, less than 5% of prospec-
tive reservoir areas have been investigated by archaeological
projects (MARCHETTI ef alii 2020, 20); on the other Iraq and Syria
with most of the reservoir areas being investigated, though at
different extents.
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Fig. 5 - Historical photographs: (a-b) construction of the Mosul Dam, Iraq (available at www.trevispa.com.); (c) excavations

at Mohammed ‘Arab, Mosul Dam (courtesy of Robert Killick).

The Tabqa (1968-1973)%" and Tishreen (1991-1999)
Dams® on the Syrian Euphrates, the Haditha (1977-
1987),% Hamrin (1976-1981),* Mosul (1981-1988,
Fig. 5)% Dams in Iraq, and the GAP® in Turkey are all
notable examples of how survey was integrated into
the planning of the establishment of a new dam.

°I Rmaour 1965; VAN LooN 1967; BanNasst 1978; FREEDMAN
1979; MARGUERON 1980.

92 g.G. OLMo LEeTE, FENOLLOS 1999; EibEM 1999; also Sconzo,
Smmi, Titoro, this volume.

 All the Iraqi rescue projects were carried out jointly by the
Iraqi State Board of Antiquities and Heritage and several inter-
national institutions. As for the Haditha Dam: Vv. Aa. 1983; AL
Suukri 1988; Kemprinski, LEcomMTE, TENU 2006; SimpsoN 2022, 5.

4 Vv. AA. 19814a; Huor 1987; GissoN ed. 1981, 11-27; Simp-
SoN 2022, 4-5.

S Vv. AA. 1987; Sconzo, Simt 2020; SimpsoN 2022; Sconzo,
Simi, TirorLo 2023.

% Tuna, Oztork 1999; Suour 2006; Tunca, OzTURK,
VELIBEYOGLU 2004; and OxsE this volume.
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The new enterprises entailed erratically a pre-
flooding risk analysis of the area to be submerged,
more often a preliminary survey aimed at identify-
ing the threatened archaeological sites, and a sub-
sequent selection of targeted locations for emergen-
cy excavations. In a few cases, in the wake of the
UNESCO activities by the Aswan Dam in Egypt at
iconic sites such as Philae and Abu Simbel,*’ the
program featured historical monument conservation
and relocation.

Mapping of the impacted heritage was usually
sponsored by national antiquity organisations and ac-
complished either by local personnel (as in the case of
the Mosul Dam in Iraq)®® or with the support of for-
eign experts/archaeologists (as for the Tishreen and
Tabga Dam in Syria).®’ It was mainly a pedestrian,
site-based reconnaissance involving little off-site ac-
tivities and artefact collections,” it primarily con-
centrated on monumental and/or most noticeable and
historically significant sites, such as tells and already
known ancient cemeteries. At the same time, minor
sites and features like rock-cut graves, ancient routes,
hydraulic infrastructures, agro-pastoral installations,
and smaller prehistoric settlements were often side-
lined.” As we shall see later, the neglect of these more
ephemeral elements stemmed from academic agen-
das and practical challenges. The latter were linked
to identifying and documenting such sites, involving
complex procedures of cross-checking vast amounts
of geographical and archaeological data.”” As correctly
defined by Tony Wilkinson, these overlooked features
are indeed “fundamental components” of the ancient
landscapes we strive to safeguard and understand.”

However, it must be admitted that most of the sur-
veys undertaken in the last century lacked the op-
portunities offered by the substantial technological
upturn in landscape archaeology that has taken place
over the past two decades. The widespread use of re-
mote sensing methods and specifically the use of sat-
ellite images has strongly influenced our understand-
ing of ancient landscapes and how they can be re-
corded.” Today, thanks to declassified historical aerial
and satellite imagery, it is possible to re-investigate
the landscapes now drowned by reservoirs and thus
partially mitigate the loss of archaeological data.”
Today first-phase salvage operations benefit from new
technologies and state-of-the-art methodologies.”

Salvage excavations have constituted the other
main component of first-phase salvage operations.”
Coordinated by national antiquities organisations and
supported by the same institutions and several foreign
universities, they varied within each rescue project in
quantity and typology according to time schedules,
academic interests, and financial resources.

In practice, they covered only a limited portion of
the threatened heritage, focusing on the most monu-
mental and prominent sites from a range of periods,
as previously discussed.

Moreover, the lack of a well-defined pre-flood risk
analysis often caused a consistent resource disper-
sion, as several sites initially considered threatened
by the lakes were beyond the final inundation zones.
As for the Tishreen Dam region in Syria solely, for
example, 10 of the 23 excavated sites located in the
upper sector of the dam were either only partially or
fully spared by the lake at the end, allowing work to
continue after the final impounding sometimes up to
the beginning of the Syrian conflict.”™

Since archaeology as a discipline is influenced by
the aims of its practitioners (who are, in turn, deeply
affected by contemporary intellectual, social and po-
litical agendas), the prioritisation of the sites to be
salvaged was determined by the estimated scientific
value given to them (e.g. the academic success of
the enterprise)” and specific interests of the fund-
ing bodies.* In this way, rescue archaeology served

¢” This large campaign launched by UNESCO with the in-
volvement of a coalition of 50 countries ‘to Save the Monuments
of Nubia’ led to the displacement between 1960 and 1980 of 22
monuments located between lower Egypt and Sudan (SAVE-SODER-
BERGH 1987. More critical, ArLais 2012; 2018; CARRUTHERS 2022).

% Sconzo, Smmr 2020.

% Sconzo, Smvi, TiToLo, this volume.

" For most of the surveyed areas details about the adopted
survey method (extensive/random survey, by car, by boat or on
foot), can only be speculated.

" CunLirre, DE Gruchy, Stammitti 2012; Sconzo, Simi, Ti-
ToLo 2023.

2 Sconzo, Simi, TitoLo 2023.

3 WILKINSON 2003, 44.

™ 1In particular freely available modern satellite images (ac-
cessible trough Google Earth, Bing Aerials, Apple Maps and
other services), imagery provided with charges by commercial
satellite companies (for instance DigitalGlobe) and declassi-
fied aerial and satellite images (U2, CORONA and HEXAGON
programmes). See PHiLp et alii 2002; KENNEDY, Bisnor 2011;
Casana, CoTHREN 2008, 2013; Ur 2013; Luo et alii 2018; Ham-
MER, UR 2019; HAMMER, Frrzeatrick, Ur 2022.

> Sconzo, Smmi 2020; Sconzo, Sivi, TitoLo 2023; UILDRIKS
2020; MARCHETTI et alii 2019; 2020; ZAINA, TAPETE 2022.

* For instance, for Halabiyeh dam: ZamNa, TAPETE 2022.
While for Makhoul Dam: MARCHETTI ef alii 2019, 23-25; MUHL,
Suraman 2011; HausLaiTer 2003.

"7 ScHWARTZ 1997.

8 Like the sites of Jerablus Tahtani, Tell Amarneh, Tell Shiyukh
Fawqani and Tell Shiyukh Tahtani (FaLsoNE, Sconzo 2016, 277).

” The key issue related to the unbalance in the selection
process of what is ‘worth’ to be excavated or even solely docu-
mented, inevitably stemmed from the definition that archacolo-
gists, stakeholders, and governments have given to ‘archaeo-
logical site” or even ‘heritage’. The lack of consensus on these
definitions (CUNLIFFE, DE GRUCHY, StamMmITTI 2012; Sconzo, Simr,
TitoLo 2023) derives from both theoretical discussions in the
discipline of archaeology/anthropology and political choices.

% Western academia’s funding and research decisions often fa-
voured older sites, such as tells, at the expense of Late Antiquity
and Islamic remains, which were deemed ‘too recent’. Conversely,
when funding organizations corresponded with local Directorates
of Antiquities, their preference for pre-modern history and archae-
ology was driven by a desire to utilize them for legitimization and
propaganda purposes (CUNLIFFE, DE GRUCHY, STAMMITTI 2012).
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either as a colonialist or imperialist practice or as a
nationalistic and indigenous endeavour. This created
a subtle yet long-term impact on how heritage was
presented and used.®!

Colonial practices were also reflected in the fact
that the local Directorates of Antiquities offered in-
ducements for foreign participation in salvage work
in the form of local labour, equipment, housing, and
even financial support (in the case of Iraq)® or per-
mission to retain and/or exhibit a portion of the ex-
cavated museum-quality objects (as it happened in
Syria with the Tabga Dam) in order to ensure a secure
response to the call for action.®® To further focus the
interventions, some countries like Syria did not grant
new excavation permits outside rescue areas during
the time of the active call.

Field operations were speedily organised and ac-
complished, sometimes in a race against the flood.
In early 2000, as the last Turkish Euphrates barrage
(Birecik) was closed, the media circulated images of
the Zeugma mosaics that had already partially been
washed over by the lake.® If, in that case, a ticking
time-bomb narrative attracted generous aid from both
private and government sources, allowing the removal
of Zeugma’s mosaics and their relocation to the neigh-
bouring museum of Urfa,* in most other cases, as the
water rose, sites were simply engulfed and drowned.

A few important monuments threatened by the
flood were relocated, the most famous examples be-
ing the Hasankeyf minaret,* the already mentioned
Roman mosaics at Zeugma in Turkey (Fig. 6),% the
Meskene and Abu Hureyra minarets® and the tomb
of Suleyman Shah in Syria.* Also, significant restora-
tion projects took place, such as those involving the
site of Qal’at Ja’bar on the Tabqga Lake in Syria.”

Certainly, the limitations inherent in short-term
projects, such as the lack of large exposures and the
challenge of revisiting sites for verification, have
been evident.”’ However, the almost unbroken zone
of archaeological interventions from the Tigris and
Euphrates river’s sources down to almost the Shatt
al-‘Arab brought a new impulse to research in the
SWA regions. The proliferation of intensive efforts
in relatively small areas and the consequent archaeo-
logical cooperation resulted in an abrupt increase in
knowledge, facilitating an unusually comprehensive
understanding and integrated perspective of the cul-
tures of riverine regions.

Salvage excavations played a crucial role in shift-
ing the focus from large mounds to smaller-scale sites
and cemeteries, thus helping alter the spatial perspec-
tive on ancient Western Asia throughout history; at
the same time, they revealed the potential of some
previously neglected regions considered peripheral to
the major sites in lower Mesopotamia or the Levant.
Though short-lasting and not extensive, they gave
the scientific community an idea of how much else
had disappeared.

Fig. 6 - Zeugma Archaeological Site (from Wikimedia Com-
mons, CCO).

To sum up, the first-phase salvage strategies imple-
mented by different countries to document heritage
sites and safeguard them from dam construction have
been quite heterogeneous in the implementation of
surveys, the prioritisation strategies, the overall num-
ber of excavated sites, and the methods employed.

Research outputs, in terms of publications and data
dissemination, ranged from short excavation reports
and summaries to less frequent complete monographs
and open-access online databases.”? Unfortunately, a
considerable portion of these excavations has not
been published at all.

1 “For foreign archaeologists, archaeological remains were
considered as cognitive resources and as a universal heritage;
for local authorities, they were primarily national heritage (and
to a lesser extent world heritage) and tools of legitimization;
for multilateral institutions, such as UNESCO, archaeological
remains were sources of information and of collective memory
of universal significance. Finally, for society, archaeological re-
mains had economic and cultural values, but the appropriation
of them as part of an ‘official’ history, and their recognition as
part of their national identity, varied from community to com-
munity” (GiLLot 2010).

82 ScHwaRrTZ 1997, 460.

8 BAHNASSI 1968, 61-62.

8 https://www.archacology.org/issues/44-1211/features/252-
features-zeugma-after-the-flood

8 Other small-scale relocation activities were accomplished
in Syria and involved the displacement of Tomb 7 of Tell Banat
on the Euphrates in the courtyard of the Aleppo Museum and
one house of Abu Hureyra in the Raqga Museum.

% YiLmaz, SEvai 2020.

8 Narpr1 2005.

8 BAnNAssI 1978, 67-68.

% During the construction of the Tabqa Dam in 1973, when
the area around the castle Qal’at Ja’bar was due to be flooded,
the tomb by agreement between Turkey and Syria was moved
85 km northward along the Euphrates River, just in front of Tell
Qara Qozaq (Burns 1999).

% BAHNASSI 1978, 67-68; LUKE, MESKELL 2020.

! Scnwartz 2007.

92 MARCHETTI et alii 2019, 22.
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4. FLOATING: SECOND-PHASE SALVAGE

First-phase Salvage has, at least implicitly, pro-
ceeded from the assumption that flooded sites were
lost for good. This common notion continues to per-
meate the discussions surrounding archaeological fea-
tures in reservoir flood zones so that heritage legis-
lation, at both the domestic and international levels,
still overlooks the pressing issue of monitoring the
condition of the submerged heritage.”

The situation is instead more complex: water level
in a dam environment is affected by a combination
of interacting factors,” among which are routine dam
management, increasing exploitation due to the es-
calating population pressure, rising temperatures and
continuous aridification, in addition to political strife
between the major riparian countries, as discussed be-
fore (§2), and the effects of conflict. A prime example
of this is when, in 2014, the Mosul Dam was on the
verge of being conquered by Daesh, and the dam
engineers tried to release as much water as possible
to limit the damage of a potential terrorist attempt to
blow up the infrastructure.”

For this reason, in a reservoir, there is still a con-
siderable portion of land that periodically re-emerges
after inundation due to cyclical or erratic water fluc-
tuation processes. This broad stretch of shoreline, also
called drop-down zone, commonly holds archaeologi-
cal sites, features and villages, which may regularly
or occasionally re-emerge as well, thus intermittently
revealing the spolia of their past (Fig. 7). While deep-
er water has been proved to provide the sites with
increased physical protection, the cultural material
of the shoreline fluctuation zones suffers significant
damage in the cycles of exposure.”

One of the most paradigmatic events occurred
when the site of Kemune, ancient Zahiku, a capital
city of the Mitanni Empire, resurfaced from Lake
Mosul in Iraq during a significant drought in 2018.
At this site, water retraction had performed a sort of
natural excavation, resulting in the total exposure of
part of a large monumental mud-brick palace, with
traces of wall paintings in situ.”” Years before, an-
other site, Tell el-*Abd, emerged as a small peninsula
from the waters of the Tabqa Dam Lake in Syria
and was excavated for three seasons by a German
team.” In the first decade of the 21* century, at Tell
Qumluq on the Tishreen Dam Lake excavations were
devoted to the rescue of a series of Early Bronze Age
tombs.” These situations illustrate instances where
an impromptu rescue operation was carried out to
great reward. However, research indicates'® that
hundreds of sites experience damage each year due
to fluctuations in water levels. These examples also
demonstrate that the issue has persisted for decades,
but it has only recently been systematically and criti-
cally examined. It has now become part of a broader
academic discussion on what is defined as ‘second-

phase salvage’.'” However, it goes beyond this for
its primary objective and methodology.

‘Second-phase salvage’ involves various objec-
tives, such as traditional surveys, geomorphological
and geophysical studies. This approach expands to
include flood impact assessment methods on archaeo-
logical landscapes, single sites, monuments, villages,
and communities. By organizing and categorizing the
observed damages, it aims to design and test pro-
tocols for monitoring and safeguarding resurfacing
landscapes while developing new conservation tech-
niques for waterlogged features. Emergency excava-
tions are instead limited to targeted areas, particularly
exposed to looting and destruction.

As shown below (§ 5), documenting memoryscapes
and the new relations between the transformed land-
scapes and their communities sparks one of the most
critical endeavours.

The accomplishment of all these objectives sets
the ground for more inclusive understandings and
reconstructions of the settlement land-use and life
histories of the affected areas and serves to support
the planning of long-term intervention strategies by
the local Antiquities Directorate.

This holistic approach has been tested in the field thanks
to the impulse given in the last years in the Kurdistan
Region of Iraq, where single (at the Dokan'** and Mosul'®

% Stammirti 2015, 2.

%4 HASAN et alii 2019.

% The Mosul Dam is considered to be one of the largest and
most perilous dams in Southwest Asia. If the dam were to fail
structurally or be intentionally destroyed, it could result in the
loss of more than 500,000 lives and severe damage to infra-
structure and property. In 2014, the Daesh briefly took control
of the dam, recognizing its potential for destruction. However,
it was retaken by the Kurdish Peshmerga ten days later as part
of the Iraqi counter-offensive (Simpson 2022, 8).

% LENIHAN ef alii 1981a, 1981b; Sconzo, Sivi, TitoLo 2023;
this volume; Sconzo, Qasmv 2021; Emem 2015; 2020; this volume.

7 Surveyed and recorded in the frame of the EHAS 2018
survey, the site was right after excavated by a joint mission of
the Tiibingen University and Kurdish Archaeology Organization
(PuLnz, Qasim 2019).

%8 Excavations were resumed by a German team from the
Altorientalisches Seminar, under the direction of U. Finkbeiner.
Since 1994 the mound has gone again mostly underwater with
only a small portion of its top visible as a small islet in the
middle of the lake (Sconzo 2019, 1-5).

% JAMIESON, Kansou 2009.

100 Sconzo, Simi, TiroLo 2023; Sconzo, Qasiv 2021; EipEM
2015; 2020; Sconzo, Simi, TitorLo this volume.

%" MARCHETTI et alii 2020.

12 Eipem 2020; Empem this volume; UiLbriks 2020.

'3 ReLand, Resurfacing Landscapes of the Mosul Dam Reser-
voir is a Kurdish-Italian cooperation project aimed at contribut-
ing to the development of a comprehensive research programme
in a region containing over 300 heritage sites (Sconzo, Sim1
2020; Sconzo, Qasim 2021; Sconzo, Simi, TiroLo 2023; in press;
this volume).
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Fig. 7 - Tell Pashaya/ReL31 resurfacing as an island in Oc-
tober 2023 (©ReLand, photo F. Simi).

lakes) and cumulative'® projects have recently found
a positive and reactive response in the local antiqui-
ties departments, thus already increasing awareness
among professionals and the general public.

5. PEOPLING: HERITAGESCAPES

The closure of the dam and the subsequent rise in
water levels prompted the implementation of state-
directed migration plans for residents in the affected
regions. In the SWA, especially in Syria and Iraq,
people’s displacement protest movement took on a
distinctively less ‘global’ form compared to the one
for heritage safeguarding. The relocation of people,
organised and purposeful, was framed as a modern,
progressive, and developed asset that promised en-
hanced social mobility at the local level. Actually,
it initiates a complex interplay of imaginative and
physical eviction.

Those most profoundly impacted were the ecosys-
tem-dependent communities relying on the seasonal
cycles of nearby environments for their survival.'®
On a broader scale, the flooding of densely populated
villages brought forth an unavoidable “submerging of
culture”.'® This displacement went beyond altering
physical landscapes; it disrupted the intricate cultural
fabric deeply embedded in these communities.

In regions inhabited by Kurdish groups across Tur-
key, Syria, and Iraq, additional ad hoc repopulation
programs along the new lake banks served as the
final stage of this process of cultural de-rooting.'"’
This deliberate disruption severed the deep-seated
connections that these communities held with their
ancestral history and cultural legacy.

Over time, the formation of the new lakes has —
moreover — dramatically altered the surrounding land-
scape, creating open spaces in the rural areas adjacent

to the drop-down zone. These zones now typically
exhibit a blend of wasteland and cultivated fields,
often devoid of new settlements. The reservoir’s
fluctuating shorelines, spanning hundreds of meters,
transformed into a zone of uncertainty, making long-
term investments challenging. Former access routes
to now-submerged villages fall into neglect.

In these areas, seasonal agriculture, grazing, and
fishing emerge as primary activities. New lakes now
hold significant value for contemporary communities,
whose sustenance relies heavily on these resources.
Some lake banks, finally, evolved into recreational
havens for families, equipped with restaurants and
cafés, and that serve as departure points for boat
tours, adding a leisurely dimension to the reservoir’s
surroundings.'%®

Yet, alongside their new vital role in livelihoods,
these activities also pose a formidable challenge to
the conservation of the reemerging archaeological
sites in the vicinity.

In recent years, increasing droughts coupled with
the effects of a persisting hydro-egemony by Turkey
have resulted — Syria and Iraq — in the reduction
of certain reservoirs to their original riverbeds. This
process has further unveiled submerged modern vil-
lages and infrastructures previously situated directly
along the riverbanks.

Given that local architecture in these areas pre-
dominantly employed mudbrick construction, the re-
surfaced villages bear a striking resemblance to an-
cient archaeological sites, with only the more solid
stone foundations surviving the erosive effects of the
receding lake waters (Fig. 8).'”

Within this evolving panorama, concrete and as-
phalt infrastructures, such as roads and sporadic state
buildings, stand as the sole contemporary links amidst
the historical echoes (Fig. 9).

1% “Floating Heritage: Second-phase salvage of flooded ar-
chaeological sites in the Middle East’ a joint research project
carried out by the Universities of Pisa and Palermo and funded
by the Italian Ministry of Research in 2023 (PRIN 2022 -
2022KPAHON).

19 Often living in circumstances of adaptable mobility, their
historical connection to the land was deep but legally infor-
mal.

1% The pioneering work of the Keban Dam Rescue Project
included also ethnographic and sociocultural research focused on
recording the life of contemporary villages and documenting the
intangible heritage (like carpet-weaving tradition) of the region
(Dissarp 2011, 11-13; 2019, 2).

17 In the framework of the so-called ‘Arab Belt-Scheme’,
see LANGE 2019, 325 and note 4.

% On the case of Hasankayef, on the Ilisu dam in Turkey,
see ELrior 2014, 193.

1% https://youtu.be/S7sW3IEgShY ?feature=shared.



Fig. 9 - The resurfaced village of Anzeh/Rel.43 in October 2023 with the concrete school in the foreground (OReLand, Photo F. Simi).




98 PAOLA SCONZO - FRANCESCA SIMI

Fig. 10 - The village of Kharabok/ReL39 with layered stratigraphy revealed by the ebbing waters (OReLand, Photo F. Simi).

Fig. 11 - Fishermen and a resurfacing mill (ReL35) in the area of Mishriefe (OReLand, Photos P. Sconzo and F. Simi).

Moreover, some of these villages exhibit a layered
history rooted in the distant past (mainly but not only
in the Sasanian, Early to Late Islamic periods), which
persists into the present moment (Fig. 10).

The juxtaposition of ancient and modern elements
reveals a unique convergence of history and contem-
porary life, where the resilient foundations persist.

This complex interplay comes to life as traditional
sites intersect with modern functions such as water
extraction pumps, fishing stations, and recreational
areas, creating a rich tapestry of past and present
activities (Fig. 11).

To fully grasp the complexity and diversity of
these dynamic environments, there is a pressing
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Fig. 12 - Dam Heritagescape Mind Map (© P. Sconzo, F. Simi).

need for expanded and more inclusive definitions.

The heritagescape theoretical framework!''® aptly
accommodates this need, offering a robust approach
to understanding and interpreting these nuanced en-
vironments.

This neologism entwines the concepts of
“heritage”'"! and “(land)scape”''? functioning - from
the perspective of this paper - as both a descriptor
and methodology for discerning the dynamic pro-
cesses unfolding in these spaces. Linguistically, it
describes the interplay between being-and-becoming,
conceived in both spatial and temporal dimensions.
Methodologically, it furnishes a framework for the
comprehensive observation of diverse processes in-
volving history, time, memories, perceptions, and
communities, thereby facilitating the construction
of diverse and more inclusive narratives.

The term draws attention to the intrinsic ever-
changing, dynamic quality of the heritage:

Accepting the heritage site as a landscape locates these
places in their rightful place as a fluid, changing space with
which people regularly interact.'

The scenarios outlined above show how dam heri-
tagescapes are indeed fascinating cultural constructs.
They possess a rich history that expands over time
and their significance is not fixed, but constantly un-
der the pressures of change. They provide insights not
solely into the past but also into contemporary politics
and community relations, becoming valuable win-
dows into ongoing socio-cultural dynamics."* They

embody the visible, physical aspects of a place, along
with the experiences that individuals or communities
associated with it (Fig. 12).'"

1% On the origin and development of the term heritagescape,
see, D1 GiovINE 2019. The definition used in this paper follows
more closely that of GARDEN 2004; 2006.

""" From the theoretical point of view, the concepts of “ar-
chaeological site”, “archaeological/cultural landscape”, and
“heritage” evolved and transformed in the past 70 years towards
broader and more inclusive definitions, recently culminating in
embracing, for instance, contemporary industrial or conflict re-
lated archaeological sites (Moura 2019) and local communities’
voices (Zaami, Kataem 2022; Ertiort 2014)

Notwithstanding the tremendous theoretical development,
these novel inclusive definitions are still not uniformly received
and absorbed, and this also represents an issue in the second-
phase salvage.

2 The suffix -scape occurs in the crucial essay of Appadurai
“Disjuncture and difference in the global cultural economy”,
which popularises the concept of “global cultural flows” and
categorised them into ethnoscapes, technoscapes, mediascapes,
ideoscapes, and financescapes. This suffix is intended to link
these flows to a “landscape”, conveying their fluid and irregu-
lar nature and underscoring that they are “deeply perspectival
constructs, influenced by the historical, linguistic, and political
context of various actors: nation-states, multinationals, diasporic
communities, as well as subnational groups and movements,
such as villages, neighbourhoods, and families. These landscapes
are ultimately navigated by agents who both experience and
shape larger formations, partly based on their own understanding
of what these landscapes offer” (AppapUrAI 1996, 33-34).

13 GARDEN 2006, 407.

!4 Hart 2019.

115 GARDEN 2004, 208-209.
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The popular boat tour to explore the half-sunken
minaret of Savasan Koy in Halfeti is an example
of the new relationship that people established with
the transformed heritage places.!'® Once a flourish-
ing historic city nestled along the Euphrates, Hal-
feti met its fate in the 1990s when it was engulfed
by the waters of the Birecik Dam Lake. Despite its
submerged status, Halfeti has emerged as an iconic
tourist destination, drawing thousands of visitors an-
nually. Travelers flock to rent small boats along the
shore, navigating amidst the semi-submerged stone
houses, trees, and historic landmarks like the old
minaret, the castle and the palace. Here the annihi-
lation of the monument becomes a poignant facet of
a romantically idealised heritage, beckoning visitors
from across the globe to witness its haunting allure.

In essence, heritage, history, archaeology, anthro-
pology, and economics are all integral facets of the
same societal framework in which individuals live.
Compartmentalised academic disciplines often fail
to capture the interconnectedness of the real world.
Therefore, it would be incomplete to discuss the im-
pact of inundation on cultural materials without con-
sidering its effects on people. Human responses to
relocation and loss of access naturally lead to changes
in archaeological evidence as individuals relocate or
alter their activities in affected areas.

From this perspective, the dam itself, following
its construction, emerges as a fundamental element
of the heritagescape.

Serving as a tangible artefact within the archae-
ological record, the dam embodies the legacy of
modernity and serves as a testament to prioritising
‘nationalistic prosperity over local community’ in-
terests '’

6. CONCLUSION: DAMS AS A TESTAMENT TO MODERNITY

This extensive review has guided us through the
evolution of big dams in SWA, tracing their history
from inception to the present day, with a specific
focus on their profound impact on the cultural land-
scapes and heritage sites within the regions they af-
fect.

Dams, in their essence, embody a dual symbolism
of modernity: they symbolise both the destruction
and loss of history, concurrently emerging as integral
components of the modern cultural landscape.

Throughout this inquiry, we’ve delved into the in-
terwoven dynamics surrounding dams in Southwest
Asia, acknowledging the complexity and multifaceted
nature of the issue. This complexity arises from the
involvement of numerous stakeholders with diverse
and often conflicting interests, resulting in enduring
consequences for the affected regions.

Our exploration has revealed that reservoir land-
scapes are anything but static or unchangeable; they

exist in a perpetual state of liminality, continually
expanding and contracting, revealing and conceal-
ing various facets of their identity. This constant flux
may evoke memories while simultaneously erasing
others over time, thereby highlighting the intricate
and evolving nature of heritage sites that they en-
compass.

The conceptual framework of heritagescape has
proven instrumental in gaining insight into the diverse
dimensions of the issue at hand. This framework cap-
tures the ongoing processes accompanying heritage
sites as they evolve over time, providing invaluable
perspective on the dynamic interplay between dams,
cultural landscapes, communities, and heritage pres-
ervation.

Our examination of the evolution of the practice of
‘salvage archaeology’ has revealed a profound trans-
formation over time, driven by shifts from colonial
archaeology to post-colonial frameworks. This evo-
lution has been influenced not only by theoretical
paradigms but also by external factors, such as war,
droughts, and earthquakes, which have significantly
shaped archaeological methodologies and research
priorities.

Acknowledging the heritage as a (land)-scape adds
layers of complexity to archaeological endeavours,
broadening the scope of research both spatially and
temporally. There is a growing imperative for the de-
velopment of new protocols that not only recognise
but also actively engage with these evolving heri-
tagescapes.

While we strongly advocate to avoid new dam con-
struction, should such projects proceed, it’s crucial to
integrate the concept of heritagescape into the initial
salvage phase as well. This necessitates comprehen-
sive pre-flooding assessments that encompass archae-
ological sites, villages, monuments, installations, and
intangible heritage. Engaging local communities in
this process is essential to understanding their per-
spectives on what holds value in their heritage.

We have seen that post-flooding activities have
spurred the development of multidisciplinary and in-
novative approaches within the archaeological disci-
pline. These encompass a spectrum of methodologies,
from landscape archaeology and site-based investiga-
tions to the formulation of cultural heritage monitor-
ing plans, and the documentation of contemporary
archaeology and memoryscapes. This concerted ef-
fort reflects a commitment to adapt methodologies
to effectively address the broad impacts of dam con-
struction.

Second-phase activities are poised to play a crucial
role in both generating and disseminating knowledge

'"® Something similar is happening also at Hasankayef, on
the Ilisu Dam.
17 GARRETT 2006, 63.
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by drawing attention to individual sites and their sur-
rounding spaces. These activities highlight the mul-
tifaceted value of these re-emerging sites across
various scales while simultaneously advocating for
their preservation. Furthermore, they emphasise the
significance of visiting these interconnected sites, fa-
cilitating a deeper appreciation of their collective im-
portance and fostering a participatory approach that
prioritises shared responsibility.

We’ve noticed that recent movements opposing
dam construction tend to be fragmented, with vari-
ous groups championing either archacological, envi-
ronmental, or humanitarian concerns, yet often their
voices remain unheard. Even when protests have
gained international attention, such as with the Ilisu
Dam,'*® the broader impact of the dam’s construction
has seldom been fully considered. The international
public may focus more on the archaeological heri-
tage at risk, while NGOs concentrate on the socio-
economic losses faced by communities. By rallying
under the unifying cause of Heritagescape protection,
these movements could unite, amplifying their dissent
into a stronger, more impactful voice.

In this view, the heritagescape concept ultimately
fits into a broader scheme aimed at ‘responsibilizing’
all stakeholders involved in its creation, protection,
and consumption.'”

In the decolonization discourse of Archaeology
and Heritage Studies, the heritagescape framework
emerges as a transformative tool. This examination of
dam construction history in the SWA region reveals
entrenched colonialist engagement, perpetuating epis-
temological injustices despite progress. Embracing
the inclusive heritagescape framework can redress
power imbalances and dismantle colonial legacies
in heritage-related disciplines. Recognizing modern

communities’ pivotal role in shaping heritagescapes
underscores the need for collaboration among stake-
holders. This holistic approach if extended to Land-
scape Archaeology and Heritage Management, may
foster interdisciplinary collaboration and finally offer
a dynamic, community-oriented framework for pre-
serving cultural heritage in diverse landscapes.
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" Emblematic in this sense was the rejection by the European
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the archaeological site Hasankeyf and its surroundings along the
Tigris Valley. The initiative was based on the assumption that
the site’s “destruction would constitute a violation of human
rights because it would deprive people of their right to partici-
pate in and benefit from cultural heritage” (Aykan 2018). The
Hasankeyf trial was highly significant, both for the attempt and
what it represented, and also for the implications of the deci-
sion (ERN 2019).

" D1 Giovine 2018.



BIBLIOGRAPHY

Arvrars, L.

2012 - “The Design of the Nubian Desert: Monu-
ments, Mobility, and the Space of Global Culture” In
Aggregate: Architectural History Collaborative (ed.),
Governing by Design: Architecture, Economy, and
Politics in the Twentieth Century, Pittsburgh, 179-215.
2018 - Designs of destruction: the making of monu-
ments in the twentieth century, Chicago.

2020 - “Integrities: The Salvage of Abu Simbel”, Grey
Room 50, 6-45.

AvrTawEEL, M.R. et alii
2012 - M.R. ALTAWEEL, A. MARSH, S. MUHL, O. NIEU-
WENHUYSE, K. RADNER, K. RASHEED, A.S. SABER, “New
Investigations in the Environment, History, and Ar-
chaeology of the Iraqi Hilly Flanks: Shahrizor Survey
Project 2009-20117, Iraq 74, 1-35.

AL-ANSARI, N.
2016 - “Hydro-Politics of the Tigris and Euphrates
Basins”, Engineering 8 (3), 140-72.

APPADURALI, A.
1996 - Modernity at Large. Cultural Dimensions of
Globalization, Minneapolis.

ARIF, L.
2023 - “In the Midst of the Riparians: Kurdistan’s
position at the center of an impending water cri-
sis in the Tigris-Euphrates River Basin”, Washing-
ton Kurdish Institute. Accessible at: https://dckurd.
org/2023/02/15/kurdistans-position-at-the-center/
(Retrieved 12/10/23).

ARrvANITA, E. et alii

2022 - E. ArvaNITA, M. Borti, D. ELEFTHEROGLOU, M.
Krasanaki, E. Papouva, V. RousorouLos, T. SAGIAS,
C. XEPAPADEA, V. ZERVAKAKI, “The Future of the Eu-
phrates River in Syria. A Cradle of Civilization Cries
for Help”, Center for Strategic and International Stud-
ies. Accessible at: https://features.csis.org/the-future-
of-the-euphrates-river (Retrieved 12/10/23).

AsmaL, K.
2000 - “Globalisationtion from Below”, in WCD,
Dams and development: a new framework for deci-
sion-making, London, i-vi.

Avkan, B.
2018 - “Saving Hasankeyf: Limits and Possibilities
of International Human Rights Law”, International
Journal of Cultural Property 25(1), 11-34.

BaAnNAsst, A.
1978 - “Le sauvetage des vestiges de la zone de sub-
mersion du barrage de Tabqga sur 1’Euphrate”, Monu-
mentum 17, 57-70.

BINGER, W. V.
1978 - Environmental Effects of Large Dams, New
York.

BRrRoMBER, K. - FEaux DE LA Croix, J. - LaNGE, K.
2014 - “The temporal politics of big dams in Africa,
the Middle East, and Asia: by way of an introduction”,
Water History 6, 289-296.

Burns, R.
1999 - Monuments of Syria. An historical guide, London

CARRUTHERS, H.M.W.
2022 - Flooded pasts: UNESCO, Nubia, and the re-
colonization of archaeology, Ithaca (NY)-London.

Casana, J. - COTHREN, J

2008 - “Stereo analysis, DEM extraction and orthorec-
tification of CORONA satellite imagery: archaeologi-
cal applications from the Near East”, Antiquity 82,
732-749.

2013 - “The CORONA Atlas Project: Orthorectifica-
tion of CORONA Satellite Imagery and Regional-
Scale Archaeological Exploration in the Near East”, in
D.C. ComERr, M.J. HARROWER (eds), Mapping archaeo-
logical landscapes from space, New York, 33-43.

CHIBANI, A.
2023 - “Water Politics in the Tigris-Euphrates Basin”,
Arab Center Washington DC. Accessible at https://
arabcenterdc.org/resource/water-politics-in-the-tigris-
euphrates-basin/ (Retrieved 20/12/23).

CoLson, E.
1971 - The Social Consequences of Resettlement. The
Impact of the Kariba Resettlement Upon the Gwembe
Tonga, Manchester.

CunvLIFrE, E.L. - bE GrRUucHY, M.W. - StAMMITTI, E.
2012 - “How to Build a Dam and Save Cultural Heri-
tage”, International Journal of Heritage in the Digital
Era 1 (1_suppl), 221-226.

DE Biasi, A. - Cruciarti, C. - Forti, M.
2020 - “Siria, Iraq: la “terra tra i due fiumi” ha sete”,
OG Zero. Accessible at https://ogzero.org/siria-irag-la-
terra-tra-i-due-fiumi-ha-sete/ (Retrieved 19/12/23).



WAITING FOR THE DELUGE? 103

D1 GioviNg, M.A.
2019 - “The Heritagescape: Origins, Theoretical In-
terventions, and Critical Reception of a Model for
Understanding UNESCO’s World Heritage Program”,
Via Tourism Review 13.

Dissarp, L.
2011 - Submerged Stories from the Sidelines of Ar-
chaeological Science: The History and Politics of
the Keban Dam Rescue Project (1967-1975) in East-
ern Turkey, PhD thesis, UC Berkeley. Available at:
https://escholarship.org/uc/item/28s978db (Accessed:
11/02/2024).
2018 - “From Shining Icons of Progress to Contest-
ed Infrastructures: “Damming” the Munzur Valley
in Eastern Turkey”, in F.M. Gocek (ed.), Contested
Spaces in Contemporary Turkey: Environmental, Ur-
ban and Secular Politics, London-New York, 229-
257.
2019 - “Learning by Doing: Archaeological Excava-
tions as ‘Communities of Practice’”, Bulletin of the
History of Archaeology 29(1), 5.

Eipem, J.
1999 - “The Tishrin project and Salvage Archaeol-
ogy”, in G. DEL OLmo LETE, J.-L. FENoLLOs (eds),
Archaeology of the Upper Syrian Euphrates, The
Tishrin Dam Area (Aula Orientalis Supplementa 15),
Barcelona, 19-23.
2015 - “Dams and Damage. Heritage Loss and Second
Phase Salvage on the Rania Plain (Kurdish Region of
Iraq)”, Annual Report 2015. The Netherlands Institute
for the Near East and the Netherlands Institute in
Turkey, Leiden-Istanbul, 2-13.
2020 - “Before and After the Flood. Archaeology on
the Rania Plain Then and Now”, in J. Eidem (ed.),
Zagros Studies. Proceedings of the NINO Jubilee Con-
ference and Other Research (PTHANS 130), Leiden-
Leuven, 99-130.
2024 - “Second-Phase Salvage in the Dokan Dam
Zone (NE Iraq)”, Mesopotamia 59.

Evrior, S.
2014 - “Reading Local Responses to Large Dams in
South-east Turkey”, in I. ConVERY, G. CORSANE P. Da-
vis (eds), Displaced Heritage: Responses to Disaster,
Trauma, and Loss, Boydell-Brewer, 187-198.

EuroPEAN R1VER NETWORK (ERN)
2019 - European Court for Human Rights takes no
responsability for Hasankyef (Ilisu Dam in Tur-
key). Available at: https://www.ern.org/en/european-
court-for-human-rights-takes-no-responsability-for-
hasankyef/ (Retrieved 3/5/2024).

FaLsonE, G. - Sconzo, P.
2016 - “Tell Shiyukh Tahtani”, in Y. Kaniou, A.
Tsuneki (eds), 4 History of Syria in One Hundred
Sites, Oxford, 277-281.

FERRELL, J.R.
1993 - Big Dam Era: A Legislative and Institutional
History of the Pick-Sloan Missouri Basin Program,
Omaha.

FraMmE, G.
1992 - Babylonia 689-627 B.C: a political history,
Istanbul.

FrRAYNE, D.R.
2008 - Royal Inscriptions of Mesopotamia Early Pe-
riods 1, Toronto.

FreEeDMAN, D.N.
1979 - (ed.), Archaeological Reports from the Tabqa
Dam Project, Euphrates Valley, Cambridge (MA).

GARDEN, M.-C.
2004 - The Heritagescape: Exploring the Phenomenon
of the Heritage Site, PhD thesis, Cambridge.
2006 - “The Heritagescape: Looking at Landscapes of
the Past”, International Journal of Heritage Studies
12 (5), 394-411.

GARRETT, B.L.
2006 - History Submerged - A Legacy of Modernity.
An investigation of archaeological and social impacts
of large-scale dam construction in the Western United
States, MA thesis, James Cook University.

GIBSON, M.
1981 - (ed.), Uch Tepe. 1, Tell Razuk, Tell Ahmed al-
Mughir, Tell Ajamat (Hamrin Report 10), Chicago.

GiLLort, L.
2010 - “Towards a Socio-Political History of Ar-
chaeology in the Middle East: The Development of
Archaeological Practice and Its Impacts on Local
Communities in Syria”, Bulletin of the History of
Archaeology 20 (1), 4.

GLEICK, P.H.
2014 - “Water, Drought, Climate Change, and Con-
flict in Syria”, Weather, Climate, and Society 6, 331-
340.

GovVvAERTS, L.E.
2016 - “Transformative Consequences of Garrison
Dam: Land, People, and the Practice of Archaeology”,
Great Plains Quarterly 36 (4), 281-307.

GoLpsmiTH, E. - HILDYARD, N.,
1986 - The Social and environmental effects of large
dams. Volume 2, Camelford.

HAFsaas-Tsakos, H.
2011 - “Ethical implications of salvage archaeology
and dam building: The clash between archaeologists
and local people in Dar al-Manasir, Sudan”, Journal
of Social Archaeology 11, 49-76.



104 PAOLA SCONZO - FRANCESCA SIMI

Hawmip, Y.
2020 - “Mitigating Conflict over Water in the Euphra-
tes-Tigris Basin”, Arab Center Washington DC. Ac-
cessible at: https://arabcenterdc.org/resource/mitigat-
ing-conflict-over-water-in-the-euphrates-tigris-basin/
(Retrieved 24/02/24).

HamMER, E. - FitzPatrick, M. - UR, J.
2022 - “Succeeding CORONA: declassified HEXA-
GON intelligence imagery for archaeological and
historical research”, Antiquity 96, 679-695.

HamMER, E. - Ur, J.
2019 - “Near Eastern Landscapes and Declassified U2
Aerial Imagery”, Advances in Archaeological Practice
7, 1-20.

HarT, S.
2019 - Colonialism, Community, and Heritage in Na-
tive New England, Gainesville

HasaN, M. et alii
2019 - M. HasaN, A. Mooby, L. BENNINGER, H. HED-
LUND, “How war, drought, and dam management im-
pact water supply in the Tigris and Euphrates Rivers”,
Ambio 48, 264-279.

Hassan, F.A.
2007 - “The Aswan High Dam and the International
Rescue Nubia Campaign”, The African Archaeologi-
cal Review 24 (3-4), 73-94.

HAUSLAITER, A.
2003 - Report on the UNESCO Assessment Mission
to Iraq (17th to 29th November 2002) for the Evalu-
ation of the Impact of the Makhool Dam Project on
the Site of Ashur and the Archaeological Sites in the
Reservoir Area. Accessible at: https://whc.unesco.org/
document/8386 (Retrieved 21/02/2024).

Huor, J.-L.
1987 - Préhistoire de la Mésopotamie. La Mésopo-
tamie préhistorique et [ exploration récente du djebel
Hamrin, Paris

Isaacman, A. F. - IsaacmaN, B.S.
2013 - Dams, Displacement and the Delusion of De-
velopment: Cahora Bassa and Its Legacies in Mo-
zambique, 1965 — 2007, Athens.

Jamieson, A. - Kanjou, Y.
2009 - “Archaeological research by the University of
Melbourne in the middle and upper Euphrates valley,
north Syria”, Artefact: the Journal of the Archaeo-
logical and Anthropological Society of Victoria 32,
15-26.

KHaGraM, S.
2004 - Dams and development: transnational strug-
gles for water and power, Ithaca.

Kempinski, C. - LEcoMTE, O. -TENU A.
2006 - Studia Euphratica. Le Moyen Euphrate ira-
quien rélévé par les fouilles preventives de Haditha
(Travaux de la Maison René Ginouvés 3), Paris.

KENNEDY, D. - Bisnor, M.C.,
2011 - “Google earth and the archaeology of Saudi
Arabia. A case study from the Jeddah area®, Journal
of Archaeological Science 38, 1284-1293.

KinGg, M.D.
2020 - (ed.), Water and Conflict in the Middle East,
Oxford.

Kiemirz, C. - NASER, C.
2011 - “The Loss of Innocence: Political and Ethi-
cal Dimensions of the Merowe Dam Archaeological
Salvage Project at the Fourth Nile Cataract (Sudan)”,
Conservation and Management of Archaeological
Sites 13, 253-280.

Komurcu, M.
2002 - “Cultural Heritage Endangered by Large Dams
and its Protection Under International Law”, Wiscon-
sin International Law Journal 20 (2), 233-296.

LanGe, K.
2019 - “Submerged memories: Memory, history, and
displacement around Lake Asad, Syria”, Memory
Studies 12 (3), 322-335.

LAWRENCE, M.P.
2005 - “Damming Rivers, Damning Cultures”, Ameri-
can Indian Law Review 30 (1), 247-289..

LEeEg, G.
2023 - “Overview: The Big Dam Era”, Energy His-
tory Online. Yale University. Accessible at: https://
energyhistory.yale.edu/the-big-dam-era/ (Retrieved
11/02/24)

LEeeMiNg, E.L.
2016 - “The Archaeology of the Khanuga Gap on the
Euphrates: Saved by the Syrian Civil War”, Online
paper accessible at: https://architectureandasceticism.
exeter.ac.uk/exhibits/show/databaseofsyrianarchaeo-
logical/thearchaecologyofthekhanuqagap (Retrieved
10/12/23)

LEeNiHAN, D. et alii
1981a - D. LeniHAN, T.L. CARELL, S. FOSBERG, L. MUR-
PHY, S.L. RAHL, J.A. WARE, The final report of the na-
tional reservoir inundation study, Volume I, Santa Fe.
1981b - D. LEntHAN, T.L. CARELL, S. FOSBERG, L. MUR-
PHY, S.L. RaHL, J.A. WARE, final report of the national
reservoir inundation study, Volume II, Santa Fe.

VAN LERBERGHE, K. et alii
2017 - K. VAN LERBERGHE, D. KANIEWSKI, K. ABRA-
HAaM, J. GuioTt, E. Van Campo, “Water deprivation



WAITING FOR THE DELUGE? 105

as military strategy in the Middle East, 3.700 years
ago”, Méditerranée [Online], Paleoenvironment,
Geoarchaeology, Historical Geography. https://doi.
org/10.4000/mediterranee.8000

VaN LooN, M.N.
1967 - “The Tabqa reservoir survey 1964, Annales
Archéologiques Syriennes 17, 1-27.

Lorenz, F. - Erickson, E.J.
2023 - Strategic Water: Iraq and Security Planning
in the Euphrates-Tigris Basin, Quantico.

LukE, C. - MESKELL, L.
2019 - “Archaeology, Assistance, and Aggression
Along the Euphrates: Reflections from Raqqa”, /n-
ternational Journal of Cultural Policy 25, 831-842.
2023 - “New deals for the past: the Cold War, Ameri-
can archaeology, and UNESCO in Egypt and Syria”,
History and Anthropology 34 (2), 194-214.

Luo et alii
2018 - L. Luo, X. WaNG, H. Guo, R. LASAPONARA,
P. Sui, N. BacHaGHA, L. L1, Y. Yao, N. Masini, F.
CHeN, W. J1, H. Cao, C. L1, N. Hu, “Google Earth
as a Powerful Tool for Archaeological and Cultural
Heritage Applications: A Review”, Remote Sensing
10, 1558.

Luru, Y.
2001 - “International Law and the Waters of the Eu-
phrates and Tigris”, Georgetown International Envi-
ronment Law Review 14, 349-366.

MARCHETTI, N. - ZAINA, F.
2018 - “Documenting Submerged Cultural Heritage.
Dams and Archaeology in South-Eastern Turkey”, in
M., KinzeL, M.B. THUESEN, 1. THUESEN (eds), Culture
and Conflict. Understanding Threats to Heritage, Co-
penhagen, 28-35.

MARCHETTI, N. et alii

2019 - N. MARCcHETTI, A. Curcl, M.C. GatTO, S. Nico-
LINI, S. MUHL, F. ZaINa, “A Multi-Scalar Approach for
Assessing the Impact of Dams on the Cultural Heri-
tage in the Middle East and North Africa”, Journal
of Cultural Heritage 37, 17-28.

2020 - N. MARrcHETTI, G. BiTeLLl, F. Franc, F. ZAl-
NA, “Archaeology and Dams in Southeastern Turkey:
Post-flooding Damage Assessment and Safeguarding
Strategies on Cultural Heritage”, Journal of Mediter-
ranean Archaeology 33 (1), 29-54.

MARGUERON, J.-C.
1980 - Le moyen Euphrate: zone de contacts et
d’échanges, Strasbourg and Leiden.

McCuLLy, P.
2001 - Silenced Rivers: The Ecology and Politics of
Large Dams, London.

MELvVILLE, S.C.
2016 - The campaigns of Sargon II, King of Assyria,
721-705 B.C., Norman.

MESKELL, L.
2018 - A Future in Ruins: UNESCO, World Heritage,
and the Dream of Peace, New York.

Moura, M.

2019 - “Documenting Military Occupation on Archae-
ological Sites. From the Impacts on Ancient Remains
to Modern Conflict Archaeology”, in J. BESSENAY-
PrOLONGE, J.-J. HERR, M. MURrA (eds), Archaeology
of Conflict / Archaeology in Conflict, Documenting
Destruction of Cultural Heritage in the Middle-East
and Central Asia Actes du Colloque International de
Paris, INHA, 2 & 3 Nov. 2017, Paris, 285-300.

MUHL, S. - SuLaiman, B.S.
2011 - “The Makhul Dam Project”, in P.A. MiGLUS,
S. MUHL (eds), Between the Cultures. The Central
Tigris Region from the 3rd to the 1st Millennium BC.
Conference at Heidelberg January 22nd—24th, 2009
(Heidelberger Studein zum Alten Orient 14), Heidel-
berg, 371-384.

MuTtiN, G.
2003 - “Le Tigre et I’Euphrate de la discorde”, VertigO
- la revue électronique en sciences de l’environnement.
https://doi.org/10.4000/vertigo.3869

Narp1, R.
2005 - The Conservation of Zeugma. In Proceedings
of the VIIIth Conference of the International Com-
mittee for the Conservation of the Mosaic, ICCM,
Thessaloniki, 29-October — 3 November 2002, Thes-
saloniki, 331-346.

Ouson, K. - Lukg, C.
2023 - “Field archaecology and foreign assistance dur-
ing the decade of development in Iran and Turkey”,
History and Anthropology. https://doi.org/10.1080/0
2757206.2023.2261972

Ormo LETE, G. DEL - MoNTERO FENOLLOS, J.-L.
1999 - (eds), Archaeology of the Upper Syrian Eu-
phrates: The Tishrin Dam Area. Proceedings of the
International Symposium Held at Barcelona, January
28th—30th 1998, Barcelona.

ORIENTDAMS
2023 - The OrientDams Project. Accessible at:
https://www.orientlab.net/orientdams/ (Retrieved:
10/12/23)

Oksk, T.
2024 - “Dam Projects and Archaeological Heritage
in the Upper Tigris Region”, Mesopotamia 59.

Ozpocan, M.
2000 - “Cultural Heritage And Dam Projects In Tur-



106 PAOLA SCONZO - FRANCESCA SIMI

key: An Overview”, in S. BRaNDT, F. Hassan, (eds),
Dams and Cultural Heritage Management, World
Commission on Dams, Cape Town, 58-61.

PacrFic INSTITUTE
2003 - “Water Conflict Chronology Database”. Acces-
sible at: https://pacinst.org/water-conflict-chronology/
(Retrieved: 10/12/23)

PARTINGTON, J.S.
2006 - “ There’s a Better World a-Coming”: The
Urban Collectivism-Rural Individualism of Woody
Guthrie”, Spaces of Utopia: An Electronic Journal 3,
38-56. Accessible at: http://ler.letras.up.pt (Retrieved:
10/12/23)

PuiLie, G. et alii
2002 - G. PHiLip, D. DONOGHUE, A. BEcK, N. GALIAT-
satos, “CORONA satellite photography: an archaeo-
logical application from the Middle East”, Antiquity
76, 109-118.

PuLnz, 1. - Qasim, H.A.
2019 - “A new Mittani Centre on the middle Tigris
(Kurdistan region): report on the 2018 excavations
at Kemune”, Zeitschrift fiir Orient-Archdologie 12,
10-43.

Rinaoul, A.K.
1965 - “Etude préliminaire sur la sauvegarde des
monuments dans la région du barrage de I’Euphrate”,
Les Annales Archéologiques De Syrie 15, 99-111.

RONAYNE, M.
2005 - The Cultural and Environmental Impact of
Large Dams in Southeast Turkey. National University
of Ireland and Kurdish Human Rights Project, Galway
& London.

SaLa, D. - voN LAFFERT, B. - MOHAMMAD, S.
2021 - “Conflict and climate change drive water crisis
in Syria”, Deutsch Welle. Accessible at: https://www.
dw.com/en/conflict-and-climate-change-drive-water-
crisis-in-syria/a-59999269 (Retrieved 24/02/2024).

SaLAMEH, M.T.B. - ALRAGGAD, M. - HARAHSHEH, S.T.,
2021 - “The water crisis and the conflict in the Middle
East”, Sustainable Water Resources Management 7,
69.

SAVE-SODERBERGH, T.
1987 - Temples and tombs of ancient Nubia: the in-
ternational rescue campaign at Abu Simbel, Philae
and other sites, London.

ScHNEIDER, A.W. - ApaLl, S.F.
2014 - “No harvest was reaped”: demographic and
climatic factors in the decline of the Neo-Assyrian
Empire”, Climatic Change 127, 435-446.

2016a - “Further evidence for a ‘late assyrian dry
phase’ in the near east during the mid-to-late seventh
century B.C.?”, Iraq 78, 159-74.

2016b - “A rather troubled tale: an examination
of Sottysiak’s commentary concerning the roles of
drought and overpopulation in the decline of the neo-
Assyrian empire”, Climatic Change 136, 395-399.

Scuwartz, G.M.
1997 - “Salvage Excavation”, in E.M. MvErs (ed.),
The Oxford Encyclopaedia of Archaeology in the Near
East, Vol. 4, New York-Oxford.

Sconzo, P.
2019 - “The excavations at tell el-*Abd”, in U. Fink-
BEINER (ed.), Small Objects and Environmental Stud-
ies. Final Reports of the Syrian-German Excavations
at Tell el-‘Abd, Muenster, 1-10.

Sconzo, P. - Sivi, F.
2020 - “Settlement Dynamics on the Banks of the
Upper Tigris, Iraq: The Mosul Dam Reservoir Survey
(1980)”, Journal of Open Archaeology Data 8, 5.

Sconzo, P. - Qasiv, H.A.
2021 - “Investigating Jubaniyah. A Late Chalcolithic
site on the Upper Tigris River, Iraqi Kurdistan. Pre-
liminary report”, Mesopotamia 56, 1-59.

Sconzo, P. - Sivi, F. - AHMADPOUR, A.
2021 - “Social Lives of Monumental Walls: Hunting
along the Upper Tigris”, Journal of Field Archaeology
46 (3), 1-19.

Sconzo, P. - Swvi, F. - TitoLo, A.

2023 - “Landscapes: The Rediscovered Archaeologi-
cal Heritage of the Mosul Dam Reservoir”, Bulletin
of the American Society of Overseas Research 389,
165-189. https://doi.org/10.1086/724419

2024 - “The submerged archaeological sites of the
Mosul Dam Reservoir: Evaluating emergence patterns
with a new cost-efficient tool”, in Proceedings of the
International Conference on Cultural Heritage and
New Technologies Vienna 2021.

ScUDDER, T.
1997 - “Social Impacts of Large Dam Projects”, in
A.H.J. Dorcey (ed.), Large Dams: Learning from
the Past looking at the future workshop proceedings,
Gland, Switzerland, April 11-12, 1997, Gland, 41-68.
2005 - The Future of Large Dams. Dealing with So-
cial, Environmental, Institutional, and Political Costs,
London.
2019 - Large Dams. Long Term Impacts on Riverine.
Communities and Free Flowing Rivers, Singapore.

Suoup, D.
2006 - “Can archaeology build a dam? Sites and poli-
tics in Turkey’s Southeast Anatolia project”, Journal
of Mediterranean Archaeology, 231-258.



WAITING FOR THE DELUGE? 107

AL SHUKRI, S.J.
1988 - Archaeological Survey of Ancient Settlements
and Irrigation Systems in the Middle Euphrates Re-
gion of Mesopotamia, PhD Thesis, University of Chi-
cago.

SINHA et alii
2019 - A. SiNnHA, G. KarHavat, H. WEeiss, H. Li, H.
CHENG, J. REUTER, A.W. SCHNEIDER, M. BERKELHAM-
MER, S.F. ApaLi, L.D. Stort, R.L. EDWARDS, “Role
of climate in the rise and fall of the Neo-Assyrian
Empire”, Science Advances 5, eaax6656.

Simvpson, S.J.
2022 - “Archaeology and Politics in the Age of Dams:
a Survey of Evidence from Iraq”, A/-Rafidan 43, 1-1.

SoLEck1, R.S.
1953 - “A Programme for Salvage Archaeology in the
Projected Flood Basins in Iraq™, Sumer 9, 101-105.

SOLTYSIAK, A.
2016 - “Drought and the fall of Assyria: quite another
story”, Climatic Change 136, 389-394.

Stammirti, E.
2015 - Cross-Cultural Analysis of the Policy, Ap-
plication and Effect of Legislation Concerning Ar-
chaeological Sites in Reservoirs, and Implications for
Future Reservoir Works and Site Monitoring, PhD
thesis, The University of Edinburgh.

TAMBURRINO, A.
2010 - “Water Technology in Ancient Mesopotamia”,
in L. Mays (eds), Ancient Water Technologies, Dor-
drecht, 29-51.

TiToLo, A.
2021 - “Use of Time-Series NDWI to Monitor Emerg-
ing Archaeological Sites: Case Studies from Iraqi Ar-
tificial Reservoirs”, Remote Sensing 13 (4), 786.

Tuna, N. - OzTURK, J.
1999 - (eds), Salvage Project of the Archaeological
Heritage of the Ilisu and Carchemish Dam Reservoirs
Activities in 1998, Ankara.

Tuna, N. - OzTURK, J. - VELIBEYOGLU, J.
2004 - (eds), Salvage Project of the Archaeological
Heritage of the llisu and Carchemish Dam Reservoirs,
Activities in 2001, Ankara.

UiLDRIKS, M.
2020 - “On the Edge”, in J. Eipem (ed.), Zagros Studies.
Proceedings of the NINO Jubilee Conference and Oth-
er Research (PTHANS 130), Leiden-Leuven, 131-156.

UNESCO
1972 - Convention Concerning the Protection of the
World Cultural and Natural Heritage, Paris. Acces-
sible at: https://whc.unesco.org/en/convention/

UN-ESCWA-BGR
2013 - UN-ESCWA and BGR (United Nations Eco-
nomic and Social Commission for Western Asia;
Bundesanstalt fiir Geowissenschaften und Rohstoffe),
Inventory of Shared Water Resources in Western Asia,
Beirut.

UR, J.
2013 - “SPYING ON THE PAST: Declassified Intel-
ligence Satellite Photographs and Near Eastern Land-
scapes”, Near Eastern Archaeology 76, 28-36.

VioLLET, P.-L.
2007 - Water Engineering in Ancient Civilizations:
5,000 Years of History, Boca Raton.

Vv. AA.
1981a - Researches on Hamrin in the two interna-
tional symposiums, second and third held in1979 and
1981 (Sumer 40. Special Issue), Baghdad.
1981Db - Researches on the antiquities of al-Qadissiya
Dam and Ashur in the two international symposiums,
second and third held in 1979 and 1981 (Sumer 42.
Special Issue), Baghdad.
1983 - “Excavations in Iraq, 1981-82”, Iraq 45, 199-
224.
1987 - Researches on the Antiquities of Saddam Dam
Salvage and other Researches, Baghdad.

WaRD, C. - RUCKSTUHL, S.
2017 - Water scarcity, climate change and conflict in
the Middle East: securing livelihoods, building peace,
London. https://doi.org/10.5040/9781350989719

WIELAND, M.
2010 - “Life-span of storage dams”, International
Water Power and Dam Construction, 32-35.

WiLKINSON, T.J.
2003 - Archaeological Landscapes of the Near East,
Tucson.

WiLLiams, P.A.
2020 - “Turkish Hydro-Hegemony: The Impact Of
Dams”, in M.D. KING (ed.), Water and Conflict in the
Middle East, Oxford.

WorLD CommissiIoN oN Dams (WCD)
2000 - Dams and Development. A New Framework
for Decision-making, London.

WHC/23/45.COM/7A

World Heritage Convention (WHC.)

2023- Convention Concerning The Protection Of The
World Cultural And Natural Heritage Intergovernmen-
tal Committee For The Protection Of The World Cul-
tural And Natural Heritage. Item 74 of the Provisional
Agenda: State of conservation of the properties in-
scribed on the List of World Heritage in Danger, Paris



108 PAOLA SCONZO - FRANCESCA SIMI

YiLmaz, M. - Sevai, S.
2020 - “Hasankeyf er Rizk Camisi Koruma ve Kurtar-
ma (Tasima) Uygulama Calismala”, Akademik Sanat
Dergisi 5 (10),19-40.

ZAaamMl S. - KATHEEM, M.
2022 - “The Social and Cultural Repercussions of
Makhoul Dam. Iraq’s Next Humanitarian Crisis”,
Liwan Report. Available at https://imgl.wsimg.com/
blobby/go/df7b5465-4ad8-4601-8bfa-156d{f0348al/
Makhouldamreport.pdf (08/12/23)

ZAINA, F.
2019 - “A Risk Assessment for Cultural Heritage in
Southern Iraq: Framing Drivers, Threats and Actions

Affecting Archaeological Sites”, Conservation and
Management of Archaeological Sites 21, 184-206.

ZAINA, F. - TAPETE, D.
2022 - “Satellite-Based Methodology for Purposes
of Rescue Archaeology of Cultural Heritage Threat-
ened by Dam Construction”, Remote Sensing 14 (4),
1009.

ZEITOUN, M. - WARNER, J.F.
2006 - “Hydro-hegemony: a framework for analysis
of trans-boundary water conflicts”, Water Policy 8
(5), 435-460.



AMANJ AMIN - BArRzAN BAiz IsmaIL - JEsPER EIDEM - Costanza CoprpINT®

IN WINTER ON THE LAKE

THE 2023 SULAYMANIA-RAPARIN
SURVEY IN THE DOKAN DAM SALVAGE ZONE

ABSTRACT

In autumn 2023 water in the Dokan Lake (Kurdis-
tan Region of Iraq) subsided to levels not seen since
2015, and inspired a new archaeological survey to
document sites normally flooded and inaccesible. The
survey was organised and executed by the Antiquity
directorates of Sulaymania and Raparin in collabora-
tion with the Pisa Archaeological Project on the Rania
Plain, and took place 19-21/12. A total of 11 sites, 4
of which were not visited by archaeologists since the
1950s, and 4 sites never recorded previously, were
visited and sampled. We provide here a first report on
the results and attempt to contextualise these within
the wider settlement history of the Rania Plain.

KEYywoRrDS
Kurdistan, Rania, archaeology, survey

1. INTRODUCTION

The low level of Lake Dokan in autumn 2023
provided an opportunity to visit archaeological sites
in the Dokan Dam Zone otherwise submerged and
rarely accessible since 2015. Seizing the moment
the Pisa University archaeological project active on
the Rania Plain was pleased to be partner in a spe-
cial survey conducted December 19-21, directed by
Messrs. Amanj Amin (Sulaymania Directorate of An-
tiquities) and Barzan Baiz Ismail (Raparin Director-
ate of Antiquities), and with the kind permission of
the Directorate-General of Antiquities in Erbil.' The
survey, proceeding by car and boat, managed to visit
and explore a total of 11 sites. 3 were sites visited
previously by the Pisa Project in 2014-15, 4 were sites
not visited after the formation of the Dokan Dam and
Lake, and other 4 were apparently never recorded
before. Although most of the sites are located in the
SW part of the lake the survey did not attempt any
complete coverage of a pre-defined zone. Instead it
proceeded from the information available from the
1955 TIraqi survey and indications by the local fish-
ermen, usually well-informed as to what sites have
emerged from the water. The hundreds of ceramic
sherds (- and some small finds) retrieved by the sur-
vey include a large portion of plain wares which are
not easily datable at present, and in this preliminary
report we present only a provisional overview of the

data collected, and some equally provisional remarks
on how the new evidence helps to shape our com-
prehension of the ancient settlement patterns on the
Rania Plain.

The Rania Plain is located in a small valley of
the Zagros foothills, and was surveyed by an Iraqi
archaeological team in 1955 in preparation for sal-
vage excavations to be undertaken prior to the closure
of the Dokan Dam, then under construction.? The
Iraqi survey team recorded some 40 ancient sites,
and subsequently conducted excavations of varying
scope in a handful of sites prior to the completion
of the dam and the formation of the artificial Lake
Dokan. A previous article sets out these procedures
in some detail,’ and need not detain us here, but it is
important to recall that the Iraqi survey was not in-
tended as a complete recording, and that the efforts,
although sketchy by modern standards, did provide
a good overview of the most prominent sites and
their respective occupations. The subsequent salvage
excavations also managed to explore some key sites,
and although publication of the results has been less
than exemplary, the whole project left an important
legacy, yet to be fully exploited. Many additional
records and materials kept in the museums of Bagh-
dad, Sulaymania, and Erbil are yet to be studied and
published.

Meanwhile the Rania Plain has in recent years
become the target of several new research projects
including fresh surveys which serve to complete the
one performed in the 1950s. Among these efforts

* A. Amin (Sulaymania Directorate of Antiquities), B.B.
Ismail (Director, Raparin Directorate of Antiquities), J. Eidem
(Universita di Pisa), C. Coppini (Einstein Center Chronoi, FU
Berlin).

" Amin and Ismail organised and directed the fieldwork, as-
sisted by Pshtiwan Ali (UAV pilot), Mala Ahmad (skipper), and
Bahzad Mhamad Taib (driver). As co-initiating and co-spon-
soring partner in the survey the Pisa Archaeological Project on
the Rania Plain acted as consultant and has contributed to this
report. Eidem and Amin produced the main text, and Coppini
provided expert advise on the ceramics collected. Photos not
captured by UAV were recorded by Amin, who also designed the
ceramic plates. The authors are grateful for the kind permission
and support of the work extended by the Director-General of
Antiquities (Erbil), Kak Kaify Mustafa Ali and the Director of
the Sulaymania Directorate, Kak Hussein Ghareib.

2 As-Soor 1970.

3 Eibem 2020, 101-104.
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BASMUSIAN

Fig. 1 - Map of SR Survey area with sites visited marked 1-11. Base map Sentinel-2 image 27/12, 2023. All sites visited (except
nos. 1 and 8) are visible on the image (ca. 1 week after the survey).

Fig. 2 - Baiz Agha (SR2): general view from southeast.
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we must mention the macro-survey of Sulaymania
Governorate conducted by a French IFPO team (di-
rected by J. Giraud) since 2012,* and more locally
defined surveys by the DAEI (directed by T. B. B.
Skuldbel),> and the Pisa (formerly NINO) project,
focussed principally on sites now in the “flood-risk”
or “draw-down” zone, near the yearly and seasonally
shifting perimeters of Lake Dokan. Initiating work on
the Rania Plain in autumn 2012 the two latter projects
found a favourable situation of relatively low water
level, and this situation basically persisted the fol-
lowing 3 years, while a somewhat “wetter” regime
intervened between 2016-2020. Both projects made
good use of the initial “dry” period to conduct sur-
veys, and have also subsequently attempted to collect
more data when possible. Since 2021 autumn levels
of Lake Dokan have again become fairly low, and in
2023 this trend continued, as we noted during field
work at Tell Shemshara in October.

This observation inspired the small “winter” sur-
vey reported here, and which took place 19-21/12
(2023), when the level of Lake Dokan was 482.79 m
amsl (19/12), 482.76 (20/12), and 482.72 (21/12). A
comparable situation occurred in 2012 when the level
of the lake the same days of the year were 481.83 -
482.02, so rising due to precipitation. Similarly from
December 2023 the lake has subsequently reached
483.98 per 11/1, 2024. The new survey, although
brief, has added significantly to our rooster of Rania
Plain sites (Fig. 1). There still remain sites recorded
by the 1955 survey in the very core of the lake and
which cannot at present by re-visited. These sites in-
clude Qorashina, Kamarian and Ed-Deim which were
excavated by the Iraqi salvage team during 1956-58,
and for which we still have only the rather spare in-
formation published many years ago.® We hope condi-
tions will allow additional surveys in coming years.

In the following sections we outline briefly the
new evidence collected in 2023, providing an inven-
tory of the sites visited, and an attempt to insert the
new data in the wider context of settlement history
on the Rania Plain.

2. SITE INVENTORY

The sites visited are divided into three categories.
Those visited in recent times (A), those not (to our
knowledge) visited since the Iraqi survey in 1955
(B), and finally those apparently never scientifically
registered before (C). It is important to note that sev-
eral of the sites were islands or peninsulas in the lake
in December 2023, and only partially accessible for
survey, and that this may account for lack of material
recognised in 1955. Also that all the sites no doubt
have experienced substantial erosion since the for-
mation of the lake. Several sites were locations of
villages or smaller settlements pre-flood, but traces

of this seem entirely erased by the lake. Emphasis
in this preliminary report is on the evidence from
before ca. 600 BCE and its still provisional presenta-
tion. Many Rania Plain sites have later occupation,
and especially Hellenistic/Parthian and Sasanian oc-
cupation was widespread, but closer analysis of this
evidence, also from previous survey efforts, will be
presented in a future study (cf. for now the Sasanian
(- and Islamic) site of Gird Mamand’).

A. Sites (re-)surveyed recently

A.1. Baiz Agha (SR2, UTM 38S 490707E 3997115N)

Revisited by SRS 19/12. Previously visited by
NINO 2015.%8 In 2015 the site, although substantial-
ly above the lake, was an island, while in Decem-
ber 2023 it was a peninsula (Fig. 2). The Baiz Agha
mound, which was not noted by the 1955 survey,
preserves stone foundations of substantial structures
on surface. Rooms with very thick foundations, ap-
parently flanking a central courtyard, can be seen,
but erosion and displacement by the frequent inun-
dations render it difficult to reconstruct a more com-
prehensive plan of the complex (Fig. 3-4). Inside the
central courtyard is a large depression into the under-
lying level, full of burnt material, but whether this
represents a localised feature or indicates an earlier
destruction level will require further investigation,
which may indeed prove possible in the near future.
Surface sherds include specimens datable to the mid-
2nd Mill. BCE (PI. 2: 1-2),° and some rough, reddish
sherds which may belong to a local mid-2nd Mill.
horizon. Most of the sherds collected, however, be-
long to the Middle Assyrian period, confirming our
previous assessment (P1. 2: 3-7).'° The surface sherds
also include Neo-Assyrian examples (P1. 2: 8-9)."
Baiz Agha is rumoured to be the source of a group
of cuneiform tablets (some in envelopes), and also a
single Old Akkadian tablet. As always such claims
cannot be verified, but clearly the site seems to have

* GIRAUD et alii 2019.

5 SKULDBOL, CoLANTONI 2020.

¢ For these sites see below B.3 (Qorashina), Eipem 2020, 118,
site 3 + Fig. 25 (Kamarian), and 119, site 5 (Ed-Deim).

" Presented in EibeEm 2020, 115 and Figs. 19-21.

8 Cf. Ibidem, 106 + 110 and Figs. 7-9.

°Pl. 2: 1 cf. Tell Brak level 6 (OAatEs, OATES, MCDONALD
1997, Fig. 189), and Nuzi level 2 (Starr 1939, P1. 91.M). PL.
2: 2 cf. Kurd Qaburstan Late Bronze Age levels (SCHWARTZ ef
alii 2022, Fig. 30.2).

' For MA ceramics we refer in general to repertoires from
Tell Sabi Abyad level 6 (dated to the reign of Tukulti-Ninurta
I (1233-1207 BCE, DuistermaaT 2008, 16), and Tell Sheikh
Hamad’s Mittelassyrische Stufe Il (PFALzNER 1995, 238).

""For “Neo-Assyrian” (/local Iron Age) ceramics we refer
in general to the material from Qalat-i Dinka (cf. HErRrR 2020
w. earlier literature).
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Fig. 3 - Baiz Agha (SR2): foundations on surface.

. 4 - Baiz Agha (SR2): close-up of central court within surface foundations.
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Fig. 5 - Kamam (SR9): general view. In lower right shadows of brick walls visible under the surface foundations.

a substantial Middle Assyrian level, possibly that im-
mediately below the visible stone foundations, and
probably other important levels below that.

The 2023 survey retrieved two bronze arrowheads,
lying close together in the central area of the site.

A.2.Gird Musa (SR10, UTM 38S 490973E 4001490N)

Revisited by SRS 20/12. Previously visited by
NINO 2014. This site, which is very close to Babu-
Kur, has also been surveyed by the DAEI, which
refers to it as BabuKur South.'? Surface ceramics are
predominently post-Assyrian and Islamic. We leave
further assessment of this site to the DAEI.

A.3. Kamam (SR9, UTM 38S 493217E 3995708N)

Revisited by SRS 21/12. Previously visited by
NINO 2015."” Kamam is a fairly extensive site which
pre-flood had some modern houses and a circular, high
summit. Both in 2015 and 2023 only a small mudbank
representing the top of the summit was above the
water, preserving the stone foundation contours of a
square structure, potentially a courtyard in a larger
complex (Fig. 5). According to the 1955 survey sur-
face sherds at Kamam were: “Prehistoric, Assyrian,
Median, Sassanian, Early Islamic”. The small col-
lection made in 2023 includes some Uruk examples

(PL. 3: 3),"* a painted sherd which may belong in the
Ninevite 5 tradition, several rims which can be dated
in the MBA (P1. 3: 4-6)"° and Middle Assyrian (P1. 3:
7-8) periods, and post-Assyrian sherds. 3 iron objects
were found on surface: a 44 cm long “ladle”, and 2
arrowheads.

B. Sites not visited since the 1955 survey

B.1. Qurallu (SR3, UTM 38S 489434E 3996605N)

Visited by SRS 19/12. From its location this site
must be identical with the southern of two sites with
this name surveyed in 1955, and both sites were dat-
ed: “Ubaid, Uruk, Assyrian, Median”. The Southern
Qurallu was estimated as being 250 m long, 100 m
wide, and 20 m high.'® Clearly only the elongated

12 Cf. SkuLbBoL et alii 2021, 158.

3 Cf. Emem 2020, 124, site 31 + 125, Figs. 29-30.

' For “Uruk” (/LC 4-5) material we refer in general to EIDEM,
Gianngsst 2021 w. further literature.

!5 For MBA material we refer in general to evidence from Tell
Leilan (Northern Lower Town Palace, cf. PuLuan 2000), Tell
al-Rimah Site C, Level 6 (PostGate, OATes, Oates 1997), and
Tell Gomel phase 14 (MoraNDI BoNacosst et alii 2018).

o Cf. Emem 2020, 124, sites 33-34.
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Fig. 6 - Qurallu (SR3): general view.

Fig. 8 - Qurallu (SR3): “violin” figurine from surface (SR3-1).

Fig. 9 - Qurallu (SR3): MBA sherd (SR3/14).
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high part of the site was above water when visited
by the SRS, and the lower slopes covered by stones
from eroded foundations (Fig. 6). The sherds col-
lected by the SRS include many Uruk examples (Fig.
7), a good number of MBA pieces (Pl. 1: 6-7 and
Fig. 9), some Middle (PI. 1: 8) - and Neo-Assyrian
(P1. 1: 9) specimens, and post-Assyrian material.
No Ubaid examples were found. The nice find of a
complete “violin” figurine on surface on the north-
ern part of the site (Fig. 8),"” however, may indicate
some mid-to-late 3rd Mill. occupation. This poses
the question whether the “Ubaid” period noted by the
1955 survey may in reality be due to the presence of
painted Ninevite 5 sherds (although none retrieved in
2023!), which could have been mistaken for “Ubaid”
specimens. The same question mark applies to other
alledged “Ubaid” sites in the Dokan Dam Zone, like
Qorashina, for which see below sub B.2.

B.2. Kundu (SR7, UTM 38S 488343E 3999562N)

Visited by SRS 20/12. According to the 1955 sur-
vey this site was 300 m in circumference and 12 m
high, and had surface material of the following pe-
riods: “Hassuna, Samarra, Ubaid, Assyrian, Hurrian,
Median”."® Pre-flood the site had a modern compound
on its summit and a small stream skirted its west-
ern flank. In December 2023 most of the site was
apparently dry, but certainly no longer 12 m above
the surrounding terrain (Fig. 10). On surface could
be observed isolated stone foundations and a fea-
ture with baked bricks, possibly a drain. The sherds
collected include quite numerous Uruk pieces (Pl.
4:1-3), and a number of painted Ninevite 5 examples
(Figs. 11-13)". The MBA period is also represented
(P1. 4: 5-7), and a few sherds can be identified as
of Middle Assyrian (Pl. 4: 8-10) and Neo-Assyrian
(P1. 4: 11-12) date. Finally the collection includes
post-Assyrian material: some Hellenistic and glazed
Islamic examples. The “missing” Hassuna/Samarra
and Ubaid materials could be due to the limited area
available for survey in 2023, and especially for the
Ubaid mistaken identify with the well-represented
Ninevite 5 material at the site (cf. above sub B.1).
A quadruped, headless terracotta figurine, probably
representing an equid, was found on the north part
of the site.

B.3. Haiz (SR8, UTM 38S 492121E 3999256N)
Visited by SRS 21/12. From its location this site
should be Haiz, where the 1955 survey noted surface
sherds of Uruk date, and also “Prehistoric, Hurrian,
Assyrian, Median”.* Local informants in 2023 be-
lieved this site to be Qorashina, but that site is further
to the SE, and near the very core of the lake. Qorash-
ina was the object of quite extensive Iraqi excava-
tions, and had a nearby village,”' so would be better
remembered than the fairly isolated Haiz. Indeed the
SRS could only land on a small mudbank (Fig. 14),

and the few and eroded sherds collected seem virtu-
ally all of Uruk period date (Fig. 15).

B.4. Khwaris (SR11, UTM 38S 489162E 4003373N)

Visited by SRS 21/12. Khwaris was briefly ex-
cavated in the 1950s to salvage a Sasanian mosaic
which was removed to the museum in Baghdad.? The
site indicated by local informants as Khwaris in 2023,
just SW of the site of Golek, is rather different from
the location reported in the 1950s (at the confluence
of the Baselan and the Zab). In any case the very
flat and plowed location visited yielded Sasanian and
Early Islamic sherds, and a good deal of terracotta
roof tile fragments. Either it is the real site of Khwaris
— or another contemporary settlement.

C. Sites not previously surveyed

C.1. Pris (SR1, UTM 38S 490980E 4000320N)

Visited by SRS 19/12. This site, located south
of Gird Musa (BabwKur South), seems otherwise
undocumented. In 2023 it appeared only as a small
mudbank in the lake with a scatter of loose stones
and some sherds (Fig. 16). The rather few sherds
which could be collected indicate Assyrian occupa-
tion (P1. 1: 1-5), and post-Assyrian periods, possibly
Parthian.

C.2. Krosk (SR4, UTM 38S 487921E 3997475N)

Visited by SRS 20/12. This and two following sites
are all located fairly close together and attested oc-
cupations seem complementary. Krosk appeared as a
long narrow mudbank in the lake, maximum a couple
of metres above the water (Fig. 17). On surface were
some stone foundations of an apparently fairly large
building. The material collected include MBA sherds
(P1. 3: 1), some Assyrian (P1. 3: 2), and Islamic ex-
amples (among those shown in Fig. 18).

In 2015 the Raparin Directorate received a number
of objects said to come from Krosk. These included
six iron arrowheads, and a small figurine of a hedge-
hog/porcupine, which can be dated to the 3rd or 2nd
Mill. BCE.

'7See Tonusst 2019, 242-244. The general opinion is that
this type of stylized stone (marble?) figurine, mostly found in
sites east of the Tigris, betrays some Anatolian connection. Our
specimen (7 cm high, 5 cm wide, 1.9 c¢m thick) is very similar
to one from a grave near Kirkuk, and reportedly found with 3
other specimens and other objects which indicate an “Akkadian”
(ARCANE ETG 7) date (ibid., 244 and Pl. 7.3, no. 12).

'8 Cf. EmbEm 2020, 124, site 32 and Fig. 31.

! Parallels for these sherds are found at other Rania Plain
sites, like prominently Gird Bardastee (see EipEm, GIANNESSI,
MERrLINO, forthcoming).

2 Emem 2020, 120, site 11.

2 Ibidem, 122f., site 19 and Fig. 27.

2 Cf. Ibidem, 127, site 9a.



Fig. 10 - Kundu (SR7): general view from north.

| | :

Fig. 12 - Kundu (SR7): Ninevite 5 sherd (SR7/29).

Fig. 11 - Kundu (SR7): Ninevite 5 sherd (SR7/28).

Fig. 13 - Kundu (SR7): Ninevite 5 sherd (SR7/27).
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Fig. 14 - Haiz (SRS): general view.

Fig. 15 - Haiz (SR8): selection of surface sherds.
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Fig. 16 - Pris (SR1): general view from southwest.

C.3. Khazem (SR5, UTM 38S 487538E 3997620N)
Visited by SRS 20/12. The site is low and situated
on a ridge extending into the lake (Fig. 19). On the
surface is a scatter of small limestones, and the scars
of numerous circular pits (?). The material collected
on this site seems to be entirely post-Assyrian and to
include Sasanian and Islamic sherds (Fig. 20).

C.4. Rash (SR6, UTM 38S 487261E 3997843N)

Visited by SRS 20/12. Another low contour site
located on a ridge extending into the lake in late 2023.
On the highest point of the site was an accumulation
of limestones, presumably the last eroding remains of
structures (Fig. 21). The rather few sherds collected
seem mostly post-Assyrian (cf. Fig. 22).

In 2015 the Raparin Directorate received a num-
ber of objects said to come from Girda Rash. These
included a fragmentary fibula, and a seal impression
with an apparent early 3rd Mill. BCE design.

3. SUMMARY: NEW LIGHT ON OLD SITES

The SR Survey was an improvised and clearly
preliminary exercise exploiting the unexpected low
level of Lake Dokan in autumn 2023. We hope that
a similar situation will obtain in coming years so as
to supplement and complete our efforts to charter the
evolving settlement patterns on the Rania Plain. This

summary report provides some first impressions, to be
integrated in more mature studies in due course.
Lake Dokan with its shifting contours has been
dubbed a “black hole” by another survey team,* but
may rather be viewed as a “grayzone”, dimly illumi-
nated by the various information available from the
Iraqi efforts in the 1950s and fresh evidence slowly
accumulating from current and ongoing work. Inte-
grating the new evidence with previous assessments it
is now possible to provide some reinforced, albeit still
preliminary statements on the settlement trajectories
which the Rania Plain experienced in antiquity. The
new survey, covering sites in the SW quarter of the
Dokan Dam Zone, to some extent duplicates previous
evidence. While it must be kept in mind that most
of the sites surveyed in 2023 were not entirely ac-
cessible, it is still noteworthy that no pre-LC(/Uruk)
occupation was identified. Hassuna/Samarra material
is found on several sites in the Dokan Dam Zone,
most prominently on Shemshara, Toba Koran, and
Dugirdkan B. Halaf and Ubaid period sherds have
been found on a small number of sites including Du-
girdkan B, but are certainly not frequent.”* As dis-
cussed above (sub B.1-2) the original survey may

23 GIRAUD et alii 2019, 108f.
2 Ibidem, 98.
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Fig. 17 - Krosk (SR4): general view from northeast.

Fig. 18 - Krosk (SR4): selection of surface
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Fig. 19 - Khazem (SR5): general view from northeast.

Fig. 20 - Khazem (SRS5): selection of surface sherds.
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Fig. 22 - Rash (SR6): selection of surface sherds.
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have mistaken some painted Ninevite 5 sherds for
Ubaid period specimens. Like for the rest of the Do-
kan region late LC (Uruk) occupation is well-attested
at no less than four of the 11 sites visited (Kamam,
Qurallu, Kundu, Haiz), confirming extensive contem-
porary settlement.” In a pattern characteristic for the
Dokan zone, we find only one Uruk site where oc-
cupation is attested in the following Ninevite 5 pe-
riod, namely Kundu (B.2, but cf. A.3). The revival of
local settlement following the end of the extremely
widespread Uruk period occupation in the region was
apparently rather tentative. While most Ninevite 5
settlements were founded on Uruk period mounds,
the site of Bardastee, close to Shemshara, features, so
far uniquely, a Ninevite 5 settlement ex novo.*® Very
little later Ninevite 5 ceramics, in its incised/excised
varieties, are attested on the Rania Plain, which may
indicate a situation where the local revival simply
failed, and the paucity of later 3rd Mill. evidence on
the plain reinforces the image of a protracted crisis
in relation to permanent settlement.”” The precise rea-
sons for this remain to be elucidated, but may relate
to larger contexts of population movements, weak
socio-political structures, and consequent insecurity
in the Zagros foothills.

A certain degree of incremental settled occupation
seems to accompany the period of interventions of
southern imperial powers in the late 3rd Mill. BCE,
when local society may have developed some coher-
ence and security from the interactions with - and
resistance to these interventions. The Bronze Age
sequence at Tell Shemshara apparently begins in the
Late - or Post-Akkadian period (Level X),* and later

MBA occupation in the region seems fairly robust.
Following the catastrophic deportations organised by
Ishme-Dagan ca. 1780 BCE the Rania region again
seems to have experienced a profound crisis.”® One
of the merits of the 2023 survey was to document the
first clear Late Bronze Age occupation, at Baiz Agha
(see A.1). The same site was clearly an important
base for Middle Assyrian occupation, and the new
survey has also documented this period on several
other sites: Kamam, Qurallu, and Kundu. Given the
location of these four sites it could be speculated that
Middle Assyrian control was mostly confined to the
SW portion of the plain, while attempts to establish
a more central base at Basmusian/ancient Pakute re-
mained precarious.*

The closing centuries of the 2nd Mill. BCE as well
as the Iron Age are as yet poorly charted in the region,
but focus for some recent or ongoing projects,®' while
finally assessment of “post-Assyrian” occupation
(Hellenistic/Seleucid, Parthian, Sasanian), although
widespread, will require further studies.*

> See SkuLDB@L, CoLANTONI 2020 and EiDEM, GIANNESSI
2021.

2 EipEM, GIANNESSI, MERLINO, forthcoming.

27 Eipem, Coppint 2020.

28 CorpiNi, EIDEM 2024.

2 Empem 2020, 105.

3 Eipem 2018.

3! For recent presentations of these project see the articles in
DEzso, Karra (eds.) 2021.

32 R. Palermo has offered a recent overview for the East-Tigris
region in GAVAGNIN, IaMONI, PALERMO 2016, 146-157.
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JespErR EiDEM*
SECOND-PHASE HERITAGE SALVAGE IN THE DOKAN DAM ZONE

ABSTRACT

This paper provides a short account of “second-
phase” heritage salvage “in action”, in the Dokan
Dam zone in NE Iraq. Closure of the Dokan dam in
1959, which inundated a large portion of the Rania
Plain, was preceded by archaeological survey and
salvage excavations. Subsequently this area was long
neglected due to other priorities and long-term po-
litical unrest. Since 2012 new heritage projects have
been initiated on the Rania Plain, and are busy re-
cording the impact of flooding, salvaging fast-erod-
ing remains, contextualising displaced antiquities,
and reconstructing the history of the area in all its
dimensions.

KEYyworDSs
Kurdistan, heritage salvage, Rania Plain, Tell Sh-
emshara

1. INTRODUCTION

The Rania Plain in northeastern Iraq (Fig.1), where
our project has been active since 2012,' was the tar-
get of one of the earliest substantial archaeological
salvage projects in a dam zone. The “first-phase” sal-
vage was organised by the Iraqi Government, and in-
cluded an initial survey of the archacological sites in
1955, followed by extensive excavations from 1956
to 1959 when the new Lake Dokan began to form.
Since then a large area of the Rania Plain is perma-
nently or seasonally flooded. The Rania Plain thus
offers the possibility to observe what kind of damage
the archaeological sites have suffered from partial
flooding during a longer period than elsewhere, an
assessment assisted by the fact that we have some,
although limited, information on sites collected dur-
ing the first-phase salvage.?

This short paper will present some general ob-
servations on the Rania area, briefly mention some
early visitors to the region, and summarise the first-
phase salvage project. Subsequently it will describe
the heritage situation as our project has observed it
from 2012 and until December 2023, when we co-
organised the first “winter-survey” conducted in the
inundation zone, described in more detail in another
article in this volume.?

2. THE Rania PLaiN

The Rania Plain is located in the foothills of the
Zagros mountains. The plain is a roughly triangu-
lar area defined by the surrounding mountains. The
lower Zab river enters the plain through the pass at
Darband-i Ramkan and crosses the plain before pass-
ing the gorge at Dokan to continue its course west
towards the Tigris. It was at Dokan at the south end
of the Plain that a dam was constructed 1954-59.
The pass at Darband is a defining feature of the Ra-
nia Plain since it gives access to the next valley and
other routes into - and beyond the Zagros. Its strategic
importance throughout history is obvious and sup-
ported by numerous archaeological features in close
association with it. One of these is the Assyrian fort
of Usu Aska, recently investigated by a team from
the British Museum.*

Another feature, high on the mountains south of
the Darband Pass, is a long stretch of fortifications of
uncertain date, but clearly built to defend the Rania
Plain from attacks from the east. The ruins of this
system was first observed in modern times by the
British engineer Wheildon Brown in the 1950s,’ and
documented by our project in 2019 (Fig. 2).

An even earlier British observer of the local area
was C. J. Edmonds, who was posted as APO (as-
sistant political officer) close to the Darband pass
in 1922, and later published an account of his time
there. At one point he witnessed an incident which

* Dpt. of Civilisations and Forms of Knowledge, University
of Pisa.

' This work has proceeded with the kind permission of the
Directorate-General in Erbil, and supported by the Directorates
of Antiquities in Sulaimani and (from 2015) Raparin. We are
grateful to these institutions as well as to our sponsors, from
2018 principally the Italian Ministry for Foreign Affairs and
International Cooperation and the University of Pisa, in 2023
through the “ProArcheo 2023 - Call for co-funding of Archaeo-
logical Research at the University of Pisa”. Our gratitude of
course also extends to the many individuals, Kurdish, Italian,
Danish, and Dutch, who have worked for our project or sup-
ported it in other ways.

2 See EmEm 2020a for further details.

3 AMIN et alii, this volume.

* MACGINNTS ef alii 2021.

> WHEILDON BrowN 1957.

¢ MariotTi, MERLINO 2019.
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Fig. 1 - Map showing the research area of the Pisa Project (design A. Savioli).

Fig. 2 - View from SE over the mountains towards Darband-i Ramkan with Lake Dokan in flood on both the Rania and Pishdar
(right) Plains (Oct. 2019). In foreground stone foundations of fortifications (photo E. Mariotti).



SECOND-PHASE HERITAGE SALVAGE IN THE DOKAN DAM ZONE 131

paints a vivid image of a probably perennial scene:
in summer of 1922 Kurdish insurgents supported by
Turkish agents attacked the Rania Plain from the east.
A British force was posted close to the Darband pass
and Edmonds recalls:

On the morning of the 31st, an hour or so before daybreak,
we were awakened by the crack of a rifle, followed by ano-
ther, and another. As we hurried into our clothes it became
clear that the piquet of twelve men of the 15th Sikhs on the
first high crag of Asos on the far side of the river was being
attacked. The firing developed into a furious fusillade, and
before very long we could distinguish hand-grenades bursting
not very far from the defenders. There was a sudden silence,
and then figures began to appear high up on the sky line
against the pale light of dawn — nine, ten, eleven, twelve ...
and then, yes, a thirteenth and a fourteenth. So that was that.
Bullets began to whistle about our ears, and plunging in the
mule-lines showed that the transport was suffering the first
casualties ... Two wounded Sikhs managed to cross the river
and reported that their ten comrades had been killed.”

The point of this is that the Rania Plain, while
offering fertile ground for local communicties, has
always been strongly influenced by its strategic po-
sition, and the interaction between these two param-
eters has substantially shaped the settlement history
of the area.

3. PRE-MODERN EXPLORATION

While some early European visitors to the Rania
Plain observed an ancient ruined fort at Darband and
earthern “tumuli” strewn across the plain, the first
real archaeologist to pass by was the famous Ernst
Herzfeld (1879-1948), who in 1916-7, while in the
German army, did extensive surveying with a mili-
tary detachment. With little time on hand Herzfeld
still managed to note names of quite a few sites and
even sketched some of them quickly, but with a good
eye for their topography.® A few years later the afore-
mentioned Edmonds settled for a while in Darband,
and although keenly interested in ancient monuments,
did not pay much attention to the “tumuli”, which of
course presented little of note except some sherds on
their surface. Indeed the many tells in this remote
region were largely left to themselves for the next
decades, while extensive archaeological exploration
and excavation proceeded in more opulent sites in
lowland Iraq.

Still we know that not just Europeans had noticed
the “tumuli” on the Rania Plain, since Ottoman re-
cords show that the local residents were well aware
of them,’ and we can easily imagine that here, as
elsewhere in the Middle East, casual and perhaps
not-so-casual finds made in the ancient sites could
have found their way onto the antiquities’ market. A
market largely created by Europeans ready to pay for
trinkets previously either discarded or kept solely if of

intrinsic value or beauty, like typically cylinder seals,
of which many were around in villages when the early
travellers arrived.'* Later archaeological activities on
the Rania Plain have, not surprisingly, revealed that
the sites here are not particularly rich in marketable
objects, and I cannot point to any concrete example
of a Rania Plain object unofficially retrieved prior to
modern times, but have little doubt such examples ex-
ist. In any case the partial flooding of the plain has led
to a very visible pilfering of portable objects flushed
out from the archaeological sites (see below section 7).

4. FIRST-PHASE SALVAGE AND AFTER ...

A main guide to the pre-flood archaeology of the
Rania Plain is the Iraqi survey conducted in 1955,
which recorded some 40 sites within or close to the
projected flood zone.! The Iraqi archacologists also
managed to conduct excavations in several major
sites, like the apparently largest, centrally located,
and multi-period site of Basmusian, which today is
dramatically damaged by the lake (Fig. 3). The Iraqi
survey and excavations provided a provisional, and
sometimes confusing, overview of ancient settlement
on the Rania Plain, but much of the documentation
remains unpublished, and since focus was on major
mounded sites many low-contour sites and other heri-
tage features remained unidentified."

In contrast to later salvage projects in Iraq, like
the Hamrin and Mosul projects, and others in Turkey
and Syria," only a single foreign team participated in
the Dokan salvage effort. This was the Danish Dokan
Expedition, organised by Jorgen Lesseoe and with
Harald Ingholt as field director. The Danish project
chose Tell Shemshara, located just a few kms south-
west of the Darband Pass, and excavated here in sum-
mer 1957. The site is made up of a cluster of natural
hills with ancient occupation (Fig. 4), and the Danish
excavation was concentrated on “Main Hill”, where
a sequence of prehistoric,'* Bronze Age and Islamic
strata was investigated.'” In a small trench opened
towards the end of the season the Danes found the

" EpMonDs 1957, 255.

® For these “early birds” on the Rania Plain see MARF, EIDEM
2024.

°T owe this information to my colleague D. Marf, who has
studied the Ottoman records for the area.

'* The famous T. E. Lawrence (of Arabia), e.g., was an eager
“seal hunter” (cf. Sconzo 2013, 334).

" AL-SooF 1970; cf. the gazetteer in EipEm 2020a, 115-129.

"2 This is manifest from recent surveys on the Rania Plain,
see below section 5.

3 See Sconzo, Simi 2025 (this volume).

" For the new investigations of the Neolithic levels at Shem-
shara, dated ca. 7300-6000 BCE, see MATTHEWS et alii 2020.

!5 See the summary in EipEm 2020b, 184-189.
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ig. 3 - The site of Basmusian as it appeared 22/12, 2023, viewed from SW (photo Pshtiwan Ali).

Fig. 4 - The Hills of Shemshara: a) view from SE, Oct. 2022 (photo M. Merlino), b) model showing Main, North, and Camp
Hills (design E. Mariotti).
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Fig. 5 - Map of Rania Plain and Lake Dokan with 480 and 500 m contours (design M. Uildriks).




134 JESPER EIDEM

“Archive of Kuwari”, some 150 cunciform tablets
from the early 18th cent. BCE. As is now well-known
this archive provides a good overview of the histori-
cal situation in the western Zagros during the time
of the kingdom of Shamshi-Adad.'® The very rich
evidence it provides is not yet matched by finds from
other sites in Kurdistan, but seems to predict other
similar finds elsewhere in due course.

By 1959 the Dokan Lake was forming, and soon
all official archaeological activity in the area came to
a halt for decades, until new projects were initiated
in 2012. The artificial lakes created by dams basi-
cally retain a deep permanent core surrounded by
a “flood-risk” zone. The lake is at its lowest in late
autumn, and the difference in water level can vary
quite dramatically. On the map shown here (Fig. 5)
the deeper blue is within the 480 m contour, and the
lighter blue marks the 500 m contour. Until 2006 the
recorded maximum and minimum elevations (amsl)
of the lake were 510,77 m (28-29/4, 1974) and 441,91
m (15-16/12, 1988),"" but the latter figure is clearly
unusual, and a more average minimum elevation is
ca. 485-490 m. Still the oscillation of ca. 20-25 m is
considerable, and it is within the zone thus occasion-
ally left dry that sites can be re-examined.

Our main observations on flood damage were pre-
sented in a book published in 2020," and need not
be repeated here, but some general considerations are
worth mentioning. A first observation is that sites in
the permanent core of the lake may now be embed-
ded in sedimentation. A few years ago a bathymetric
survey of Lake Dokan showed that sedimentation by
2014 had reduced the original storage capacity of the
reservoir by 28 %." It remains to be investigated how
sites firmly embedded may concretely have fared, but
at least they are now protected from wave-action.

Different for the sites in the outer - flood-risk or
drawdown zone, the size of which depends on pre-
cipitation and planned outlet of water for irrigation
and other purposes. Here the frequent movements of
the water create serious and some time fatal damage
to sites. Tell Shemshara is the site best documented
pre-flood. The old Danish project produced a map of
the central area, and thus we could remap this and
compare it to the situation in 1957. In Fig. 6 the main
mound of Shemshara as it was surveyed in 2013 is
shown with brown contours and superimposed are
the transparent contours of the 1957 map. Our sur-
veyor M. Uildriks from this calculated that the loss
of soil has been ca. 30.000 cubic meters!*® This fig-
ure sounds fairly catastrophic, and of course reflects
serious damages, but the situation is not as bad as it
sounds. The ancient settlements at Shemshara were
terraced into natural hills, and a lot of the soil washed
out is in fact natural soil, but also much of the ancient
occupational levels have been flushed into the lake.
This situation stresses the fact that the flood damage
to archaeological sites must be viewed not just in

a quantitative perspective, but also in a qualitative
perspective specific to individual sites. In a qualita-
tive perspective the worst damage to Shemshara is
certainly that large portions of the slopes of the hills
and ancient structures terraced into them have been
washed away.?!

A final observation is worth noting. Lake Dokan,
like other dam reservoirs, has provided opportunites
for recreational and touristic activities, and created
new fishing grounds.” The former feature has been
easily observed on our occasional visits to the town
of Dokan, now full of hotels and holiday chalets,
while during our two spring seasons (2013 and 2014)
officers of the Forest Police were camped on the Sh-
emshara hills to prevent fishing, the rest of the year
widely practised on the lake.” Thus occasional vis-
itors to sites in the flood-risk zone, especially the
fishermen, have made a usually light, but occasion-
ally important impact on these. More on that below
(section 7).

5. SECOND-PHASE SALVAGE ON THE SHEMSHARA
HiLLs

Arriving on the Rania Plain for the first time in
2012 we quickly realised that Tell Shemshara had
suffered immense damage since the 1950s. The high
northern part of the Main Hill, where the 1957 exca-
vation was concentrated, was now some 4 m lower,*
and below that we found denuded stone foundations
of the building where the Danish and Iraqi teams had
recovered the archives in the 1950s. On the east slope
facing the lake the passing water had also washed
out debris covering outlines of earlier walls. Dur-
ing the first and following seasons these observations
largely dictated our 2nd phase strategies. Since no
plan of the “Kuwari Palace” had ever been published
we proceeded to clean and re-excavate the relevant
area, and then received an welcome helping hand.
Our colleague K. Ahmed (University of Sulaymania)
kindly sent us an unpublished paper which included
a series of photos from the 1958-9 Iraqi excavations
at Shemshara, and combining these with our new

' The archive retrieved by the Danish team at Shemshara,
as well as another smaller, contemporary archive excavated by
an Iraqi team in 1958, are published in EibEm 1992 and Eipewm,
Lassok 2001.

7 WorLb Bank 2006, 35.

'8 Eipem 2020a; UiLpriks 2020.

' HassaN et alii 2019.

20 Upriks 2020, 139-140.

2 Emem 2015.

22 Sconzo, Smvi, section 3, this volume.

# We are grateful to these officers for their help in guarding
the sites and our equipment, and generally kind cooperation.

2 UiLbriks 2020, 138-139.
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Fig. 6 - Erosion model of Shemshara Main Hill. Brown contours of survey 2012-13 overlaid by transparent contours from
1957 map (model by M. Uildriks).

Fig. 7 - Room in Level VIII “palace, excavated autumn 2022 (photo J. Eidem).
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Fig. 8 - Bardastee: a) areas excavated 2013 and 2019, with stone foundations of terrace on south slope highlighted (map E.
Mariotti), b) foundations of domestic structures in Level 3 (foreground) underlying Level 2 terrace foundations, Oct. 2019
(photo J. Eidem).
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investigations we have been able to reconstruct a
tentative plan of the palace, as far as still preserved
in the 1950s.%

A second strategy was to pursue excavation of the
structures washed out on the east slope of the site, and
this work has revealed a probably complete sequence
of five main Bronze Age levels below the Kuwari pal-
ace in Level V. This has enabled us to establish that
occupation at the site, after a millennia-long hiatus,
may have started in the late Akkadian period (Level
X, ca. 2200 BCE), and continued, with some pos-
sible interruptions, into the 18th cent. BCE (Level V).
The most prominent remains are found in Level VIII,
which features a large building partly burnt and fairly
well-preserved (Fig. 7). It seems to demonstrate that
some 200 years before Kuwari, probably in the 20th
cent. BCE, Shemshara also had an important role on
the Rania Plain. The building in Level VIII has so
far produced a single displaced cuneiform tablet, but
others may appear as we pursue the investigation in
coming seasons.*

A third strategy has been to investigate the other
constituent hills of the Shemshara site, “Camp Hill”,
“North Hill”, and Bardastee (Fig. 8). The results of
these operations have been detailed elsewhere,” but
in this context it is important to note especially the
heavy damage observed on “North Hill”, located im-
mediately adjacent to the Main Hill, since this too
has lost a lot of its ancient occupation, once terraced
down the east slope.®

In addition to these strategies we have also con-
ducted minor excavations in areas not directly or im-
minently threatened by the movements of the lake,
to supplement comprehension of the overall strati-
graphic and occupational history of the site. A small
operation on the south end of Main Hill in 2023 thus
finally revealed Iron Age occupation, apparently in
situ. Even before any excavation took place at Sh-
emshara the Iraqi survey in 1955 claimed that the
site was occupied in the “Assyrian” era, but little
trace of that period surfaced subsequently in the ex-
cavations.”

6. SECOND-PHASE SALVAGE IN THE DOKAN DAM ZONE

On-the-ground assessment of damage is of course
dependent on the level of the lake in any one par-
ticular year. We have been relatively lucky that the
first phase of our project coincided with several years
when the lake was fairly low in autumn. Our first
season in 2012 therefore gave us the opportunity to
see some of the damaged sites in the drawdown zone.
Informed by this experience we then planned and
executed more targeted surveys in 2014 and 2015,
which were also fairly “dry” years.** After some “wet-
ter” years the situation improved after 2020, and the
last few years have been relatively favorable. The

two maps Fig. 9 shows the area of the Shemshara
Hills in July 2019 (left), when all of the Shemshara
Hills except Bardastee were completely flooded, and
the same area in December 2023 (right), when the
“winter-survey* described elsewhere in this volume
was conducted.

When our project started in 2012 the only site maps
available were that of Tell Shemshara, mentioned
above, and of two sites, Basmusian®' and Ed-Deim,?*
excavated in the 1950s by Iraqi teams. This appar-
ently left us in the dark as regards the pre-flood ap-
pearence of other sites since affected by the Lake, but
help was nearer than expected. In the early 1950s, be-
fore the Dokan Dam was constructed, a British com-
mercial company, “Hunting Aereosurveys”, captured
series of air photographs covering large areas of Iraq,
including the Rania Plain. In 2014 we discovered
that photos covering most of the Rania Plain were
on file at the Dokan Dam offices, and thanks to the
support of the Sulaymania Directorate of Antiquities
our project was able to obtain high-resolution scans of
these photos. Subsequently our surveyor merged and
geo-referenced them to produce a fairly precise map
of the pre-flood landscape (Fig. 10).>* This map has
provided us with interesting views of archaeological
sites pre-flood (Fig. 11), and also guided us to some
sites in the region not recognised previously, and now
less apparent on satellite imagery.

Other projects have recently surveyed intensively
smaller segments of the Rania Plain,* or very exten-
sively in — and beyond it,* and all these efforts may
hopefully coalesce to produce a more precise image
of settlement patterns. Meanwhile we plan in coming
years, aided by geomorphologists, to focus more on
site erosion processes, so far only explored in a pre-
liminary study.’® We also plan new surveys on sites
rarely accessible — whenever possible ...

7. PRESENT AND FUTURE CHALLENGES

But how to salvage more than the shadows pro-
vided by topography and surface sherds from the sites
rarely accessible? Protective measures to halt erosion

* Empem 2020b, 163-171.

20 CorpiNi, EIDEM 2024.

7 EipeM 2020b, 159. For Bardastee see EiDEM, GIANNESSI
2021, and EmpEM, GIaNNEssI, MERLINO, forthcoming.

2 Emem 2015, EpeMm et alii 2019.

2 EipeMm 2020b, 189-190.

3 See Eipem 2020a, 105.

1 As-Soor 1970, PL. II. The same article presents general
photos of some sites (Pls. IV-VI).

32 At-Tekritt 1960, P1. 1.

3 ULbriks 2020.

3% SkuLDBOL, CoLANTONI 2020.

3 GIRAUD et alii 2019.

3¢ UiLpriks 2020.
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Fig. 10 - Geo-referenced aerial view of the Rania Plain, composed from “Hunting Aerosurveys” images captured 1951-1952
(M. Uildriks).



SECOND-PHASE HERITAGE SALVAGE IN THE DOKAN DAM ZONE 139

Fig. 11 - Segment of a “Hunting” image (Hunting 06527, 7/12, 1951) showing the site of Qorashina, almost permanently flooded.
Note the contours of a possible ancient enceinte visible as light grey lines beyond the mound (cf. Eipem 2020a, 122-3, site 19).

Fig. 12 - Objects from the surface of Girda Kullan found by casual visitors, and collected by the Raparin Directorate of An-
tiquities 2015 (photo J. Eidem).
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0000

Fig. 13 - The village of Mirza Rustam in 1951 (design M.
Uildriks).

seem, at least financially, unrealistic, and the future
development of the Dokan reservoir is dependent on
several, mostly unpredictable, factors. Very limited
excavation probes on some sites in the periphery of
the flood-risk zone may prove possible, but otherwise
continued monitoring remotely and on the ground
seem the only available options forseable.

And this brings us back to the fishermen, who regu-
larly pass, land and camp on the island sites, when
emerging. They have been a primary source for in-
formation on the state of sites before online satellite
services like that provided by the Copernicus browser
became available.’” Over past decades, however, both
fishermen and casual tourists have picked up many
hundreds of objects on archaeological sites, flushed
out by the movements of the water. Many of these
objects are of modest importance, especially out of
context, but others are important or exceptional. In
the latter category belong the Middle Assyrian foun-
dation tablets found some 30 years ago, almost cer-
tainly at the site of Basmusian. They were alledgedly

sold for thousands of dollars and are now in private
collections. They describe the building activities of
Tiglath-pilesar 1 (1104-1085 BCE) at the site of Pa-
kute, which can now confidently be identified with
Basmusian.*® In many other cases it is difficult to
verify the true origin of the objects found unoffi-
cially on the island sites. In one case, however, we
have been able to trace a significant object back to
its findspot, and thus identified a new site.”” Fortu-
nately the local Raparin Antiquities Directorate has
been able to collect many of these objects through
their local networks, like the collection from Girda
Kullan shown here in Fig. 12,* and we are current-
ly working with the Raparin Directorate to develop
improved protocols for monitoring and collection of
these stray objects.

Another challenge, very urgent in the case of the
Rania Plain, is to salvage the fast fading living memo-
ries of the ca. “50 villages and 1000-1200 families”
displaced in the late 1950s by the formation of the
Lake,*' villages which we can identify remotely on
the old aerial photographs (Fig. 13). For this aspect
we have initiated a cooperation with the Raparin Uni-
versity and its “Raparin Renaissance project”. This
project, which includes systematic interviews with
local residents, was initiated a few years ago, but
stalled by the COVID crisis. We hope to revitalise
it soon.

Finally flooding is obviously not the only threat to
ancient sites and their landscapes. Other modern de-
velopments and constructions contribute significantly
to destruction of heritage.*> On the Rania Plain a high-
profile example of this problem is provided by the
city of Rania itself. The Old City today completely
covers the core of a very substantial ancient zell-site,
which we know had already been heavily damaged
by the late 19th cent. AD.*

7 https://browser.dataspace.copernicus.cu
¥ Empem 2018.

3 Empem, CorpiNt 2020.

40 See Eipem 2020a, 124, site 30.

4 JwaIDEH 1996.

2 See, e.g., CUNLIFFE 2016.

4 MARF, EpEm 2024.
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SUBMERGED PAST: DAM CONSTRUCTION
AND CULTURAL HERITAGE PROTECTION POLICY IN IRAN

ABSTRACT

The Iranian plateau, characterised by its scarcity of
water, has seen the development of historical settle-
ments along river valleys and water resources, while
nomadic communities have determined their migra-
tion routes based on water availability and pastures.
Throughout its history, the region has implemented
various water management solutions, including dams,
ganats, and reservoirs, all contributing to Iran’s di-
verse cultural heritage, with some still in use today.

Since the beginning of modern dam construction
in the 1950s, Iran has emerged as one of the largest
dam builders in Southwest Asia. However, this ex-
tensive dam construction has brought about adverse
impacts on historical and cultural sites, landscapes,
and intangible heritage. For several decades, there
was no specific policy addressing the preservation
of cultural heritage within dam projects. Concerns
raised by cultural heritage experts eventually led to
the mandatory inclusion of cultural and historical im-
pact assessments, along with rescue operations, in the
overall scope of construction projects.

Despite recent rescue archaeology efforts, they
have not fully met the requirements of safeguard-
ing cultural heritage. This paper scrutinises the exist-
ing policies related to dam construction and cultural
heritage in Iran, offering suggestions to enhance the
integration of cultural heritage considerations into
development and dam construction programmes.

KEYWORDS
Cultural heritage, Iran, dam construction, rescue
archaeology, heritage management

INTRODUCTION

Water in Iran has not only been a crucial factor for
the survival and expansion of civilisations through-
out history but has also held significant political and
cultural importance. Control over water resources has
played a pivotal role in the formation of civilisations
and conflicts on the Iranian plateau. Consequently,
various political powers have consistently integrated
water management into their political agendas, recog-
nising it as a strategic and promotional element.

Conversely, life in a water-scarce plateau has given
rise to tangible and intangible phenomena associated
with the culture of water management, many aspects
of which endure to this day. The inscription of Dar-

ius the Great (550-486 BCE) on the terrace walls of
Persepolis illustrates his plea to Ahuramazda to safe-
guard the country from hostile armies, drought, and
lies. Darius’s acknowledgement of water scarcity in
the Iranian plateau emphasises that even 2,500 years
ago, drought posed a great threat to the land, and
attention to water-related issues was integral to the
central policies of Persian kings as a political agenda.

Archaeological discoveries from the Lower Palaeo-
lithic era, particularly in sites associated with river ter-
races and lakeshores, such as the Kashafrud River ba-
sin in Razavi Khorasan, northeastern Iran, the Karun,
Kargar, Mashkid, and Ladiz Rivers in the south and
southeast, Sefidrud River in the North, and Mahabad
River in the northwest', reveal the profound connec-
tion between civilisations and water resources. Sig-
nificant civilisations, like the Jiroft civilisation along
the Halil River (3rd millennium BCE)?, those in the
plains of Khuzestan®, and settlements on the fringes of
the Seimareh River in Lorestan*, developed in tandem
with rivers and water resources (Figure 1). The scar-
city of water and recurring droughts, if not effectively
addressed, led to extensive population migrations.

In response, communities innovated by construct-
ing qanats (underground irrigation systems), dams,
and bunds for water management. These innovative
water management practices, including the construc-
tion of ganats® and bands (dams)®, many of which
exist to this day, were strategic responses to the chal-
lenges posed by water scarcity. Historical dams, such
as the Achaemenid bridge-dam of “Sang-e Dokhtar”
in Dorudzan, the Achaemenid and Sassanian dams in
Khuzestan, notably the Shushtar Historical Hydraulic
System dating from the 3rd century CE (probably
on older bases from the 5th century BCE)’, and the
medieval dams of the Kurit (also Korit/ Koreyt) in
Tabas?®, the Teimurid dam of Akhlamad in Mashhad,

Bijan Rouhani (EAMENA, School of Archaeology, Univer-
sity of Oxford. https://orcid.org/0000-0003-0773-2469), Farhad
Nazari (National Committee of ICOMOS-Iran).

! BIGLARI, SHIDRANG 2006, 160.

2 SaATsAz, Rezagr 2023, 4.
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and the Kebar Dam in Qom (c. 1300 CE)°, were stra-
tegically positioned on the fringes of deserts in Iran.
These structures were primarily designed to regulate
floods, harness seasonal waters, and prevent water
from escaping and going to waste in the arid desert
environment.

DAM CONSTRUCTION IN CONTEMPORARY IRAN

This paper aims to present a comprehensive over-
view of the impact of dam construction policies on
Iran’s cultural heritage during modern times, particu-
larly focusing on the period from the rule of Moham-
mad Reza Shah Pahlavi (1941-1979) onwards. The
initiation of modern dam construction during this era
marked its significance as a strategic element in the
nation’s development programmes. Under the rule of
Mohammad Reza Shah and the surge in oil revenues,
dam construction became emblematic of progress and
development.'® Images capturing dam construction
operations adorned banknotes, stamps, and govern-
ment medals, symbolising achievements and mod-
ern advancements in Iran. Notably, the Kuhrang Tun-
nel and Karaj Dam (later Amir Kabir Dam) images
were recurrently featured in various banknote edi-
tions (Figure 2). Mohammad Reza Shah Dam (later
renamed Dez Dam) also found its place on govern-
ment medals awarded to the dam project managers
(Figure 3). Albert Lamorisse (1922-1970), the French
filmmaker and producer, was commissioned to create
the documentary “The Lovers’ Wind,” focusing on
the landscape of Iran and showcasing its historical
monuments, villages, and cities, as well as develop-
ment and modernisation. After he completed filming,
government officials summoned him back, citing his
neglect of Iran’s modern and industrial facets. They
requested he finalise his film by incorporating el-
ements showcasing Iran’s progress, particularly in
dam construction. While attempting to capture foot-
age of the Karaj Dam, his aircraft crashed into the
reservoir, leading to his tragic death." “The Lovers’
Wind” combines Iranian cultural heritage with the
narrative of the nation’s modernisation, especially
highlighting dam construction as a central aspect of
Iran’s development. This emphasis not only aligns
with Western economic interests by presenting these
dams as hallmarks of progress but also utilises the
timeless essence of poetry to forge a reimagined nar-
rative of Iran’s history. This story places the Shah’s
modernisation projects at the core of Iran’s identity,
thus reinforcing the Pahlavi’s legitimacy through a
harmonious blend of ancient prestige and modern ac-
complishments.'?

Several dams were constructed during Moham-
mad Reza Shah’s reign, including Shah Ismail Dam
on the Anarbar River (construction started in 1954),
Dez Dam on the Dez River (construction started in

1959), Ekbatan Dam (formerly Shahnaz) on the Ab-
shineh River (construction started in 1954), Karaj or
Amir Kabir Dam on the Karaj River (1961), Vosh-
mgir Dam on the Gorgan River (construction started
in 1964), Karun 1 or Shahid Abbaspour Dam on the
Karun River (construction started in 1965), Dam on
the Zarriné-Rud River (1967), Sefidrud or Manjil
Dam on the Qezel Ozan River (1967), Latian Dam
on the Jajrood River (1967), Zayandehrud Dam on
the Zayandehrud River (1970), Aras Dam on the Aras
River (1971), and Dorudzan Dam on the Kor River
(1972)."

After the 1979 Islamic Revolution, which marked
the end of the Persian monarchy, dam construction
retained its significance as a key element in the de-
velopment and nation-building efforts. Numerous
high-ranking government officials viewed dam con-
struction as a vital indicator of the country’s progress,
often drawing comparisons with the achievements
of the Pahlavi era. In an interview with ISNA News
Agency, the CEO of the National Water Management
Company highlighted that before the 1979 Revolu-
tion, 19 operational dams had a total volume of 13
billion cubic meters (25% of the total), providing an
annual adjustable water capacity of 14 billion cubic
meters. However, this capacity significantly increased
to 165 reservoirs with a total volume of approxi-
mately 51 billion cubic meters (75% of the total),
offering an adjustable water capacity of 37 billion
cubic meters by February 2017."* According to in-
formation from the Ministry of Energy featured in
the media, between 2011 and 2017, under the fifth
development plan, 48 new dams were brought into
operation.'® Presently, Iran boasts a total of 194 dam
reservoirs, with projections indicating that this num-
ber will increase to 201 by 2025. As per the Interna-
tional Commission on Large Dams, Iran secured the
eleventh global ranking in terms of large dams by the
end of 2023, holding the top position in Southwest
Asia and North Africa region.'

Despite gaining support from many in the energy
sector, extensive dam construction has faced signifi-
cant criticism due to its negative impacts on the en-
vironment, water, and soil resources, which are seen
as irreparable.'” The construction of certain dams in
Iran has resulted in submerging forests, landscapes,
gardens, and farmlands, leading to the loss of vibrant
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ecosystems. The government’s failure to implement
watershed management plans to stabilise upstream
slopes of the basins has also contributed to a reduced
lifespan of dams, caused by the gradual accumulation
of sediment in the reservoirs.

After the Iran-Iraq war of 1980-1988, Iran entered
a period known as the ‘Reconstruction Era’ to repair
war-related destruction and develop necessary infra-
structures. The first Five-year Development Plan was
approved and enacted by the Islamic Consultative As-
sembly in 1989, continuing the five-year development
and urbanisation plans initiated earlier. These plans
placed a strong emphasis on the development and
expansion of water storage facilities for urban and
rural consumption, electricity generation, agricultural
irrigation, and industrial water supply. In this con-
text, dam construction emerged as a key operational
method to attain the aforementioned goals.

The law of the First Economic, Social, and Cultural
Development Plan of the Islamic Republic of Iran,
enacted in 1990, stipulated that “to maximise the utili-
sation of the country’s water and power resources, the
government is authorised to fund the construction of
Karun 3, Karun 4, Karkheh, and Gavoshan dams, up
to a limit of three billion (3,000,000,000) US dollars
through long-term credit contracts”.'®

In the 1994 law of the second development plan,
the construction of Karun 3, Karun 4, Karkheh, and
Gavoshan dams was mandated.' In the third law, the
government was obliged to construct multiple small
and large dams through various feasible means with
the goal of securing water resources.?” Under the
fourth development law, watershed management op-
erations were mandated for implementation in areas
where dams were under construction and in those
already built.! Additionally, under the fifth develop-
ment law of 2011, the government was mandated to
expand the main and subsidiary networks of irrigation
and drainage in the vicinity of constructed dams.** In
the sixth programme law of 2017, ten percent of the
annual budget of the National Development Fund was
allocated to provide facilities for non-governmental
investors in the agricultural sector, complementary
industries within this sector, environmental issues re-
lated to agriculture and natural resources, as well as
the construction of diversion dams and small dams.”
In the seventh development plan approved in 2023
and in its eighth chapter, special emphasis has been
placed on establishing an integrated water resource
management system. This section requests the Min-
istry of Energy to coordinate with other ministries,
including the Ministry of Cultural Heritage, Tour-
ism, and Handicrafts, as well as the Department of
Environment, to protect and manage wetlands and
prevent unauthorised water withdrawals. However,
in the chapter related to Cultural Heritage, Tourism,
and Handicrafts, there is no mention of the need for

coordination of other ministries with the Ministry
of Cultural Heritage regarding development projects
such as dam construction, leaving this issue unad-
dressed.*

DAM CONSTRUCTION AND RISKS TO CULTURAL AND
NATURAL HERITAGE

Despite the perceived benefits of dam construc-
tion, such as bolstering water reserves, generating
electricity, expanding farmland, and enhancing fish-
ery and water-related industries, there are significant
concerns about the adverse political, social, cultural,
and environmental impacts.*

Dam construction poses a critical strategic and po-
litical issue, historically centred around water preser-
vation and management. This is evident in the region-
al significance of water, illustrated by disputes like
those arising from the Helmand Dam in Afghanistan,
which have underscored the strategic value of water
in relations with the neighbouring country, Iran.*

Iran’s shift to a province-based water resources
management system has also increased competition
over water retention within territories, notably in
large basins like Karkheh and Sefidrud. This compe-
tition, driven by local and regional political motives,
mirrors global conflicts over transboundary basins,
potentially leading to significant socioeconomic and
environmental impacts on interconnected societies
and escalating further conflicts.”

The construction of dams brings substantial risks to
cultural and natural heritage as well. In Iran, a country
with a rich history of civilisations that flourished in
valleys and along rivers, the building of dams has led
to the submersion of archaeological sites and forced
abandonment of villages with historical or prehistoric
roots. These sites and settlements are emblematic of
traditional knowledge tied to their geographical loca-
tions. Their abandonment not only leads to the deg-
radation of tangible cultural heritage but also erodes
intangible cultural aspects, such as knowledge of
nature, traditional water management practices, and
construction skills.?®
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This trend exacerbates the decline of rural commu-
nities in Iran, as official statistics show an increasing
shift towards urbanisation. Driven by the search for
stable employment, improved living conditions, and
access to urban amenities, rural populations migrate
towards cities. As analysed by Fathi, urbanisation in
Iran has been on the rise over the last fifty years,
with the urban population exceeding two-thirds of the
total population in 2011. Projections suggest that ur-
banisation will continue, potentially reaching 85% by
2050.% This shift is further fuelled by dam construc-
tion, which not only threatens natural and cultural
landscapes that have witnessed millennia of human-
nature coexistence but also prompts rural migration
by altering climates and ecosystems.

The threat to Iran’s cultural and natural heritage
from dam construction is not new but has become
more pronounced with recent projects. Instances like
the Sivand Dam and the Seimareh Dam, completed
in recent years, highlight the ongoing risk to ancient
civilisations and settlements submerged in dam res-
ervoirs. Older dams, built five or six decades ago,
have yet to be fully evaluated for their impact on
cultural heritage, leaving a gap in understanding the
full extent of their consequences.

CULTURAL HERITAGE INSTITUTIONAL RESPONSE AND RES-
CUE INITIATIVES

Early modern dams, such as Golpayegan, Amir
Kabir in Karaj, Sefidroud, Dez, and Aras, lack com-
prehensive studies and published surveys regarding
the destruction and submersion of cultural heritage
during their construction and impoundment. The ab-
sence of historical documentation at the time of their
construction further compounds our limited knowl-
edge. Golpayegan Dam, considered Iran’s first mod-
ern dam, had studies initiated in 1944, with construc-
tion commencing in 1947 and concluding in 1957.%°
This construction phase took place within the first
decades after the 1930 enactment of the Antiquities
Preservation Law. During this period, the Ministry
of Culture and the Antiquities Administration con-
centrated on the identification and registration of
key archaeological sites. However, their attention
was confined to a relatively small number of sig-
nificant sites, leaving many other areas within dam
project zones unattended due to resource constraints.
Additionally, civil society organisations dedicated to
protecting cultural heritage were not well-established
across the country.

During this time, Iran faced a marked lack of indig-
enous archaeologists, with the University of Tehran
hosting the only archaeology department in the coun-
try. This shortage resulted in a dearth of professionals
capable of carrying out archaeological surveys. In
reaction to the continuous involvement of interna-

tional archaeologists, the Iranian parliament saw the
necessity for founding national archaeological bod-
ies. Consequently, the 1940s saw the inception of the
archaeology department at Tehran University. Only
later, the government began awarding scholarships
to archaeology students, which by the mid-1960s al-
lowed the department to evolve into an academically
robust entity staffed by experts educated in European
and American universities.’!

Analysing the statistics of registered buildings
and sites on the National Heritage List highlights
the evolving pace of documenting Iranian cultural
heritage sites.** Between 1941 and 1961, a mere 89
cultural heritage sites were included on the list. The
absence of a comprehensive list of cultural heritage
sites from the 1940s to the 1960s contributes to the
limited knowledge about the areas threatened by dam
construction during that period, including the impact
of Golpayegan and other early modern dams. The
number of registered sites now stands at nearly thirty-
five thousand, with the former head of Iran’s Cultural
Heritage Organisation, Seyyed Mohammad Beheshti,
estimating there are over a million historical proper-
ties across Iran.*

Initiated in 1964 and finalised in 1972, the Darius
the Great Dam (Dorudzan), situated on the Kor River
in Fars Province approximately fifty kilometres north-
west of Persepolis, was constructed to generate elec-
trical power, manage floodwaters, and provide irriga-
tion for downstream areas covering 1,100 km2.** In
close proximity to the modern dam stood the ancient
Sang-e-Dokhtar dam dating back to the Achaemenid
period. Shiraz University, formerly known as Pahlavi
University, led a rescue operation, co-funded by Engi-
neer Khalil Talighani, who generously allocated bud-
getary resources for the removal and reconstruction
of the principal monument.* Talighani was a founder
of Goodrich company in Iran. In a letter to Mehrdad
Pahlbod, the then Minister of Art and Culture, he
proposed a plan for a rescue operation at Dorudzan
and offered a cheque of 300,000 Rials on behalf of
Goodrich shareholders to support the operation.’® The
studies and relocation of the historical bridge-dam
of Sang-e-Dokhtar was successfully executed by the
Italian ISMEO (Italian Institute for the Middle and
the Far East). This small ancient bridge dam was re-
located from its original position on the eastern bank
of the Kor River and was reconstructed at a new site,
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approximately three kilometres downstream in the
same river valley, directly across from the modern
Darius the Great Dam. The decision to relocate the
bridge was prompted by the rising water level, aimed
at preserving this historic structure. Examination of
its blocks uncovered similarities to the Achaemenid
technique employed at Persepolis.*’

The expansive Marvdasht Plain, housing these an-
cient sites and monuments, stands as one of the oldest
historical regions in Iran. Limited knowledge exists
regarding land use in this area during ancient times,
but the presence of numerous prehistoric mounds sug-
gests a history of one of the longest and continuous
habitation areas in this part of the world.**This plain,
celebrated for its fertility and agricultural advance-
ment facilitated by irrigation systems, stands out as
one of the locations where some of the earliest histori-
cal dams on the Kor River in the Iranian Plateau were
built. Four major dams (bands) on the Kor River in
this region, tracing their origins to pre-Islamic times,
played a crucial role in the primary irrigation of the
Marvdasht Plain. All of them, except one, continued
to be operational until the early 1970s. The historical
dam that fell out of use was subsequently replaced
by the Darius the Great Dam in the 1960s.* The dam
was located near the village of Dorudzan, where the
standalone historical dam in Ramjerd district existed.
The water from this historical dam supplied agricul-
ture around Persepolis.

As discussed by Marsden, the Dariush the Great
Dam was initially designed and implemented to exert
control over substantial portions of the Marvdasht
Plain and the Ramjerd district, placing them under the
jurisdiction of the government and large cooperative-
affiliated companies. This initiative led to notable
changes in traditional systems of water distribution,
agriculture, ownership, and settlement within the re-
gion. The construction of dams triggered modifica-
tions in the irrigation management system, attracting
significant attention from governmental agricultural
agencies. Marvdasht experienced a rapid transforma-
tion, evolving from a small settlement into a sizable
town.* Traditional settlements in the Marvdasht plain
were typically fortified villages characterised by high
mud brick square enclosures and towers. Additionally,
scattered semi-subterranean stone enclosures served
as the basis for the seasonal dwellings of pastoral
nomads who utilised the plain during the winter.*!

Personal efforts by Talighani to persuade the Min-
istry of Culture and Art and secure funding for rescue
operations represent one of the earliest instances of
such projects during the era of modern dam construc-
tion in Iran. During the Pahlavi era, Iran focused
heavily on its ancient history, particularly the Achae-
menid and Sassanian periods, highlighted by events
like the 1971 Celebration of the 2,500th Anniversary
of the Founding of the Persian Empire.** However,
this period lacked an official, consistent policy to

protect and salvage ancient sites amid development
and dam construction projects.

After the 1979 Islamic Revolution, and even dur-
ing the Iran-Iraq War (1980-1988), dam construction
continued, although it gained tremendous momentum
with the end of the war and the beginning of the
‘Reconstruction Era’. In 1985, the Iranian Cultural
Heritage Organisation (ICHO) was formed by merg-
ing several organisations, including the National Or-
ganisation for the Protection of Ancient Monuments,
the Centre for Archaeological Research of Iran, the
Museums Department, the Centre for Anthropology,
and other organisations. The new organisation took
on the responsibility of protecting, educating, and
introducing Iranian cultural heritage, covering all his-
torical and cultural periods.*

The Charter Law of the ICHO was approved by
the Islamic Consultative Assembly in 1988, mark-
ing a significant step in the preservation of cultural
heritage. The formal establishment of this organisa-
tion expanded cultural heritage activities, making it
a crucial step in safeguarding heritage. Relying on its
charter, the ICHO effectively participated in decisions
related to the protection of historical and cultural her-
itage. In the section related to cultural heritage in
the Islamic Penal Code, legal provisions supporting
cultural heritage were enacted to prevent the destruc-
tion of cultural heritage, with various punishments
specified according to the crimes committed, such
as looting and intentional destruction.* Section J of
Atrticle 156 of the Third Development Plan mandated
executive departments to “cooperate in the protection
of historical and cultural structures and the preven-
tion of their change of use”.* This legal provision
highlighted the importance of cultural heritage and
its governance.

As large-scale projects progressed, potential threats
and damages to historical sites increased. Therefore,
Section J of Article 114 of the Fourth Development
Plan mandated that the executive department carry
out “identification and documentation of historical-
cultural properties within the geographical area of the
project” under the supervision and approval of the
Cultural Heritage and Tourism Organisation.*® This
legal provision granted the ICHO the authority to
oversee all large-scale projects to prevent potential
negative consequences.
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During the initial years of the activities of the
ICHO, coinciding with the Iran-Iraq War, several
large dams were under construction. In 1987, the
construction of the Baroon Dam posed a threat to
the Dzordzor Chapel, built in the 14th century and
located in the Qarasu River Valley in West Azerbaijan
province of Iran. In collaboration with the Ministry
of Energy and the Armenian Diocese of Iranian Azer-
baijan, the ICHO relocated the chapel to a new loca-
tion, 110 metres further up, and reconstructed it 600
metres away from its original location, saving it from
submersion in the dam reservoir. Subsequently, in
2008, this chapel was registered as a World Heritage
Site alongside other Armenian monastic ensembles
in the north-west of Iran.’

The construction of dams and water transfer proj-
ects threatened numerous historical sites, particularly
those linked to traditional water systems. As a coun-
termeasure, the Ministry of Energy established the
‘Iranian Water National Museum’ in Tehran in 1995,
dedicated to the research and preservation of these
culturally significant sites.* The institution’s purpose
was to study, document, and preserve cultural heri-
tage associated with water, including ancient water-
related structures, qanats, and irrigation networks. It
aimed to raise public awareness, preserve and restore
water-related heritage, and transmit valuable knowl-
edge to future generations.

Following the establishment of the ICHO and the
enactment of the Islamic Penal Code and the Third
and Fourth Development Plans, cultural heritage pres-
ervation did not adhere to a consistent pattern and
pace. During the implementation of the Fourth Plan,
there was relatively more cooperation among gov-
ernment agencies, and the supervision of heritage in
large project implementations was more pronounced
than in the subsequent years. In contrast to the Third
and Fourth Plans, the Fifth Development Plan saw a
decrease in the prominence and scope of the cultural
heritage issue. While the ICHO continued to oversee
large-scale projects as mandated by Section J of Arti-
cle 114 of the Fourth Plan®, its oversight was confined
and primarily focused on dam construction projects.

The restructuring of the ICHO and its manage-
rial structure had a significant impact on its heritage
oversight mission. In 2003, the Iran Tourism Organi-
sation and the ICHO merged?’, and within two years,
the Handicrafts Organisation also joined this unified
entity.’! This consolidation resulted in the formation
of Iran’s Cultural Heritage, Handicrafts, and Tourism
Organisation (ICHHTO), expanding its organisational
structure. Previously, the ICHO was part of the Min-
istry of Science and later the Ministry of Culture
and Islamic Guidance. Through integration with these
organisations, it gained independence from the Min-
istry of Culture and Islamic Guidance, becoming an
autonomous institution under the direct supervision
of the President of the Islamic Republic. In 2019,

the ICHHTO was further elevated to the status of the
Ministry of Cultural Heritage, Tourism, and Handi-
crafts (MCTH)>.

The ICHO, in its original form before merging and
evolving into a ministry, functioned primarily as a
research institution. This status afforded the organi-
sation certain advantages, such as budgets not bound
by the regulations governing executive government
agencies, resembling the budgetary autonomy seen in
universities. Moreover, individuals with higher edu-
cation credentials contributed to the organisation’s
academic staff. However, with the amalgamation of
the Iran Tourism and Handicrafts Organisations, the
organisation’s expansive structure underwent a trans-
formation, shifting its emphasis from a research-ori-
ented entity to an executive one. In response to this
change, the Research Institute of Cultural Heritage
and Tourism was established. This institute now over-
sees various research centres, with academic staff
actively engaged in research activities. Notably, the
Iranian Centre for Archaeological Research (ICAR)*
operates within this framework, focusing on the res-
cue and preservation of sites impacted by large-scale
development projects and dams.

When ICAR was established, its primary interac-
tions and challenges were closely linked to the Min-
istry of Energy, particularly within the context of dam
construction. The initial expectation was for ICAR,
in collaboration with the Research Centre for Histori-
cal Buildings and Fabrics, to formulate comprehen-
sive rescue and preservation programmes as one of
its mandates. These programmes were envisioned to
involve a thorough assessment and documentation
of endangered sites before approving development
projects, as well as the execution of salvage and res-
cue operations where necessary. However, an unex-
pected trend emerged as ICAR consistently engaged
in negotiations on behalf of the Ministry of Cultural
Heritage, Tourism, and Handicrafts (MCTH) with the
Ministry of Energy and other entities. Consequently,
ICAR gradually transformed into the representative
of MCTH with full authority in these matters.

As a result, the overall goal of ICAR shifted and
narrowed, focusing primarily on the identification,
documentation, and rescue operations of sites within
the scope of large development projects and dams.
Unfortunately, these rescue efforts, often initiated late
in the dam construction process or near completion,
mainly involved documenting, preserving, and relo-
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cating movable artefacts to museum repositories. The
historical and natural landscapes, as well as monu-
ments and sites themselves, were not the main focus
of these operations. This approach led the research
institute to approve most dam construction projects
under the condition that the project executor covers
the costs of identification, documentation, and rescue
operations.

This practice, repeated over time, resulted in
ICAR’s dependency on financial resources from min-
istries, particularly the Ministry of Energy. Changes
in management and fluctuations in MCTH’s budgets
in recent years further intensified ICAR’s reliance
on the financial resources of the Ministry of Energy
and its associated rescue and salvage programmes.
This reliance, however, hindered its supervisory role
with veto power in large dam construction projects
that could potentially cause irreparable damage to
archaeological sites, as rescue operations in approved
projects could generate income.

It is crucial to note that, despite being a develop-
ing country with rapid urbanisation and infrastructure
development, Iran lacks a commercial archaeological
structure and cultural resource management (CRM).
While commercial archaeology is not contradictory to
existing laws, in practice, archaeological excavations
and surveys have predominantly been monopolised
by the MCTH or specific higher education institu-
tions. This shortfall has compelled ICAR to engage
in salvage and rescue operations in development proj-
ects to address pressing needs.

Although conducted salvage and rescue missions
have led to the discovery of remarkable archacologi-
cal sites and the rescue of some artefacts, the narrow
focus on rescuing movable objects, the absence of a
coherent policy, and the lack of scientific and tech-
nical solutions for preserving non-movable heritage
sites, coupled with the neglect of intangible aspects
of endangered heritage, continue to overshadow the
overall objectives of such efforts.

Despite a significant portion of Iranian archaeology
over the past three decades being dedicated to rescue
operations conducted hastily due to the accelerated
growth of dam constructions, precise statistics and
scientific data on rescue excavations have not been
published. Public understanding of these rescue op-
erations typically stems from a limited number of
studies published by involved archaeologists or from
media reports. Without detailed information on res-
cue and salvage operations, a thorough assessment
of their success remains challenging.

In this context, while rescue archaeology in Iran
has followed a global trend, especially in Southwest
Asia, of aligning with infrastructure modernisation
programmes that prioritise river basins, it has trans-
formed archaeologists into development consultants.
This transformation has also led to a greater focus
on heritage preservation legislation, as well as some

contributions to academic and scientific research.*

However, rescue archacology in Iran has fallen
short of elevating archaeology and cultural heritage
as integral components of development plans for ad-
dressing regional planning challenges. This shortfall
is attributed to its often narrow perspective, limited
scope, and lack of a comprehensive strategy. Rescue
archaeology in Iran aligns with global practices, nota-
bly following UNESCO’s shift in focus after the ex-
tensive Nubian monument rescue operations, affected
by the Aswan High Dam Project in Egypt, which were
launched in 1960 and concluded in 1980. This shift
emphasises the preservation of tangible sites over the
implementation of a vigorous research programme.
Often, this approach overlooks the cultural practices
and needs of local communities in areas affected by
dam construction.” UNESCQO’s approach, which pri-
oritised the physical integrity of monuments, groups
of buildings, and sites, has led archaeology at UNES-
CO to pivot away from its traditional focus on ex-
cavation and contextual analysis towards an almost
exclusive focus on monument conservation since the
1960s. This transition, favouring technical support
over comprehensive field research, has exacerbated
the divide between a technocratic approach and the
pursuit of sustainable development objectives® — a
trend that has been increasingly observed in Iranian
archaeology as well.

EXAMPLES OF DAM CONSTRUCTION AND RESCUE OPERA-
TIONS

The adverse impact of dam construction on cultural
heritage has triggered significant social protests, par-
ticularly highlighted by the case of the Sivand Dam,
completed in 2007, and located near the World Heri-
tage site of Pasargadae in the Bolaghi Gorge.”” The
project, initially planned in 1970, experienced inter-
ruptions, with construction starting in 1992, pausing
for further planning, and resuming in 2003 without
consulting the then ICHO.*® The water diversion plan
for the Sivand Dam generated substantial social is-
sues, eliciting sensitive reactions and campaigns from
media outlets, cultural heritage activists, and profes-
sionals.”” Heritage activism in Iran gained significant
momentum in the 21st century, notably due to dis-
putes surrounding the Sivand Dam’s construction.®
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This activism showcases how heritage debates have
played out across multiple media platforms, with new
media like blogs and websites becoming key channels
for activist communication.”' Besides worries about
the potential flooding of notable Achaemenid loca-
tions, including the Tomb of Cyrus the Great and the
Royal Road, there were also concerns regarding the
inundation of ancient settlements, cemeteries, iron-
smelting sites, and water canals.®* Doubts regarding
the government’s commitment to preserving pre-Is-
lamic cultural heritage emerged, influenced by early
post-revolutionary attitudes toward such heritage.®

Elevated groundwater levels in the region raised
concerns about Pasargadae and the tomb of Cyrus
the Great post-water diversion. Loss of historical vil-
lages, cultural landscapes, and disruption of Qashqai
tribes’ passage through the Bolaghi Gorge were also
troubling. Environmental damage and potential haz-
ards like earthquakes heightened sensitivity.

In response, petitions and public protests, even
warning about the potential submergence of Perse-
polis, nearly 50 km away, took place in front of min-
istries and the Parliament. UNESCO and Iran called
on international archaeologists, leading to several
teams from countries like France, Germany, Italy,
Japan, and Poland visiting the area.® During the res-
cue operations, archaeologists from Japan and Iran,
under the leadership of Tsuneki and Zeidi, conducted
explorations of caves and rock shelters. These sites
covered a period transitioning from the Epipalaeo-
lithic to the Early Neolithic.*® Additional rescue ar-
chaeology activities in the Bolaghi Gorge revealed
evidence of Achaemenid presence across multiple
sites. Findings encompassed rural settlements, small
pavilions, fortified structures, and rock-carved ca-
nals. These discoveries have offered unmatched per-
spectives on the rural landscape of the Achaemenid
heartland.**However, limited time prevented a com-
prehensive salvage operation, and they could only
conduct emergency work. This episode marked the
emergence of ‘rescue archaeology’ as a common term
in the Ministry of Energy and ICAR literature.

The Seimareh Dam archaeological rescue project
in [lam province, western Iran, exemplifies extensive
rescue operations that yielded remarkable discoveries
but fell short in salvaging numerous archaeological
sites within the flooded area. This project, conduct-
ed prior to the construction of the Seimareh Dam,
contributed to the resurgence of research into Iran’s
Neolithic period. This work included the excavation
of the Early Neolithic site of East Chia Sabz by a
team of Iranian archaeologists under the leadership
of H. Darabi.”

The Seimareh Valley, part of Iran’s historically rich
landscape, hosts archaeological sites spanning pre-
history to the Achaemenid, Parthian, Sassanian, and
Islamic periods. The construction of a 180-meter-high
concrete dam in this valley began in 2006, with the

permit to fill the dam reservoir issued in 2011. The
resulting lake, extending over 45 km and covering an
area of 63.7 km2, boasts the capacity to generate an
annual energy of 673 gigawatt-hours.*® Despite initial
dam studies in 1990, no comprehensive archaeologi-
cal surveys or rescue operations were conducted or
planned at that time. Rescue activities began in 2007,
leading to the discovery of more than 103 archaeco-
logical sites in the Seimareh Valley, notably the Barz
Ghavaleh/Qavaleh site, a significant Sassanian site
in Lorestan, western Iran.® The subsequent selec-
tion of sites focused on those requiring urgent sur-
vey and documentation, yielding crucial insights into
prehistoric, historical, and ancient periods. Following
a two-year hiatus, archaeological research resumed
in collaboration between the Research Institute of
Cultural Heritage and Tourism and the Ministry of
Energy until late 2013.7° In late 2014, an Italian team,
headed by the University of Naples, collaborated with
ICAR on the archaeological site of Lelar Central in
the Seimareh Dam region.”

While initial excavations at the Seimareh Dam un-
covered 103 sites, it is believed that the true number
exceeds this estimate. The identification and excava-
tion of additional sites were hindered by several fac-
tors, such as unsuitable timing, resource shortages,
and the pressing necessity to complete operations
prior to the filling of the dam’s reservoir.”?After the
water level receded, an opportunity for further ex-
cavation emerged. The excavation seasons produced
diverse findings, including architectural remains,
pottery pieces, stuccos, and glass artefacts. Unfortu-
nately, a significant portion of the plaster and stucco
decorations found within the architectural remains
was lost due to submergence.” The rushed rescue
excavations at the Seimareh Dam were inadequate
and only uncovered a small portion of the exten-
sive heritage of this vast site. Numerous significant
sites, including the Sasanian Palace of Qaleh Guri
in Ramavand, drowned in the dam lake. Despite as-
surances that dam filling would be postponed until
the end of excavations, water impoundment began
midway through the process, compelling archaeolo-
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Fig. 4 - The potential heritage sites identified in the Seimareh Dam area, recorded in the EAMENA Database. https://database.
eamena.org/

Fig. 5 - An example of a heritage site at Seimareh Dam. Top June 2008, bottom November 2011. Images © Google Earth.
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gists to abandon the site. Hasanpoor, one of the ar-
chaeologists who excavated in this area, later told
the media that a Sasanian city discovered alongside
the palace also went underwater. Prehistoric caves
dating back 12,000 years and some Neolithic sites
were submerged as well.”

The submergence of natural landscapes, farms, or-
chards, and villages, followed by the forced migration
of local people, has been another negative impact of
this project, which has not yet received significant
attention from cultural and social perspectives.”

Remote sensing is a highly effective technique
for identifying and documenting endangered sites in
dam construction and development projects, particu-
larly for conducting rapid surveys over large areas.
In Southwest Asia, remote sensing techniques have
been used to examine the impacts of dam construction
on cultural heritage’ and to quantify the archaeo-
logical evidence within dam reservoir basins before
dam construction.”” In Iranian archaeology as well,
some limited research has employed remote sens-
ing methods to examine the impact of environmental
changes on cultural heritage’, to interpret the en-
vironmental characteristics of ancient landscapes”,
and also to assess various risks and damages that
archaeological sites face.® Our analysis of diverse
rescue archaeology initiatives and the corresponding
published research shows that in Iran, the application
of remote sensing techniques in rescue archaeology,
particularly at an organisational level, is infrequent.
Consequently, these techniques have not yet become
significant in the emergency surveying of large areas
at risk of flooding from dam projects.

The Endangered Archaeology in the Middle East
and North Africa (EAMENA) project, hosted at the
University of Oxford and in collaboration with the
Universities of Durham and Leicester in the UK, uti-
lises open-access satellite imagery and the web-based
Arches database (https://database.ecamena.org) to
document endangered heritage sites across 20 coun-
tries from Afghanistan and Iran to Mauritania in the
MENA region. The project has documented around
400 sites in the vicinity of the Seimareh Dam, show-
casing the substantial potential of this methodology
for creating accessible records of at-risk archaeologi-
cal sites (Figure 4). Alarmingly, some of these re-
corded sites have now become submerged under the
dam’s reservoir (Figure 5).

The compilation of the dataset adheres to the EA-
MENA project’s structured approach to identify and
catalogue endangered archaeological sites. This pro-
cess extensively employs open-access remote sens-
ing data, predominantly from Google Earth satellite
imagery, collected over time from providers, such
as CNES/Airbus and Landsat/Copernicus, as well as
published research and records. To ensure thorough
coverage, the project area is systematically divided
into grid squares, each measuring approximately

0.25 degrees by latitude and longitude, equivalent
to about 25 by 27 kilometres. This gridding technique
facilitates the systematic visual inspection of satel-
lite images for each grid, enabling the detection and
documentation of changes to heritage places, notably
for areas impacted by the Seimareh Dam, analysed
using Google Earth’s historical imagery feature from
2008 to 2020.

All collected data is catalogued in the EAMENA
database, which employs various resource models to
detail heritage places, built components, bibliograph-
ic entries, and comprehensive condition assessments.
Now in its fourth iteration, the EAMENA database
serves as an advanced online geospatial platform
hosted on the Arches platform. This open-source soft-
ware is developed by the Getty Conservation Institute
and the World Monuments Fund.

By applying the FAIR principles®! to its online da-
tabase, EAMENA enhances data management through
the use of unique resource identifiers (making the data
Findable), enabling open access (ensuring it is Acces-
sible), and ensuring compliance with ontologies (mak-
ing it Interoperable), which collectively make cultural
heritage data shareable and Reusable.*> The EAME-
NA database thus promotes collaboration, supports
large-scale analysis, and aids in informed decision-
making by improving data accessibility and reuse.

DISCUSSION AND CONCLUSION

The extensive dam construction in Iran, particu-
larly from the 1950s onwards, has catalysed a com-
plex interplay between development objectives and
the preservation of cultural heritage. This intersec-
tion presents both challenges and opportunities for
enhancing the legislative framework and practices
surrounding heritage conservation in the context of
dam projects. Despite efforts by Iranian institutions
such as ICAR, ICHHTO, and MCTH, significant gaps
remain in integrating cultural heritage considerations
effectively into dam construction policies and opera-
tions.

While recent developments in Iran’s legal frame-
work, such as the enactment of laws mandating the
inclusion of cultural and historical impact assess-
ments in development projects, represent progress,
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there is still considerable room for enhancement.
Legislation should explicitly require the integration
of cultural heritage preservation into the lifecycle of
dam projects, from planning and design to imple-
mentation. This integration could include mandating
comprehensive cultural heritage impact assessments
before project approval, establishing clear protocols
for rescue archaeology, and ensuring adequate fund-
ing and resources for these activities. Furthermore,
policies should facilitate the establishment of interdis-
ciplinary teams comprising archaeologists, ecologists,
engineers, and social scientists to ensure a holistic
assessment and management of projects.

One of the critical shortcomings identified is the
reactive nature of cultural heritage preservation ef-
forts, often initiated in the later stages of dam con-
struction. This approach has resulted in rushed and
sometimes inadequate rescue operations, leading to
the irreversible loss of both tangible and intangible
heritage. The discussion underscores the necessity of
embedding cultural heritage considerations into the
early planning phases of dam projects, advocating
for a proactive and integrated approach.

There is a need for a stronger research agenda
that not only focuses on emergency rescue opera-
tions but also invests in understanding the broader
impacts of dam construction on cultural landscapes.
Incorporating heritage in sustainable development
plans emerges as a pivotal strategy. This involves
considering cultural heritage as an integral compo-
nent of the environmental impact assessments (EIAs)
for dams, ensuring that heritage preservation is not
an afterthought but a fundamental consideration from
the project’s inception.

Intangible cultural heritage, including traditional
knowledge systems and practices, is often inextrica-
bly linked with the physical landscape. The submer-
gence of landscapes due to dam construction risks
erasing these vital cultural narratives and identities.
Highlighting the importance of intangible and living
heritage, the paper advocates for a more inclusive
approach to stakeholder consultation. The current ap-
proach, primarily focused on physical rescue opera-
tions, often overlooks the multifaceted impacts of
dam projects on cultural landscapes and the social
fabric of affected communities. This oversight calls
for a broader, more holistic framework that encom-
passes not only the preservation of physical sites and
artefacts but also the safeguarding of intangible cul-
tural heritage and the well-being of local communi-
ties. Engaging local communities and stakeholders in
the planning of dam projects is crucial. This engage-
ment should aim to understand and incorporate their
needs, values, cultures, and knowledge, particularly

in relation to traditional water management systems
and practices, into dam construction and heritage
preservation efforts.

The advancement in remote sensing, online da-
tabases, and GIS technologies offers unprecedented
opportunities for the identification, documentation,
and monitoring of heritage sites. The adoption of
these technologies should be accelerated and inte-
grated into a national strategy for cultural heritage
preservation in the context of development projects.
This strategy could involve the creation of a centra-
lised, accessible digital repository of heritage sites,
incorporating both tangible and intangible aspects.
Such a repository would not only facilitate the plan-
ning and implementation of dam construction projects
but also enhance public awareness and education on
Iran’s cultural heritage.

Addressing the challenges posed by dam construc-
tion to cultural heritage preservation requires build-
ing institutional and professional capacity within
Iran. This involves not only training in advanced
archaeological and conservation techniques but also
in project management, community engagement, and
impact assessment methodologies. Establishing part-
nerships with international organisations, academic
institutions, and NGOs could facilitate knowledge
exchange and capacity building, offering Iranian pro-
fessionals exposure to global best practices in heri-
tage preservation.

In reimagining the approach to dam construction
and cultural heritage preservation in Iran, it is clear
that a shift towards more integrated, participatory,
and technologically enabled practices is necessary. By
embedding cultural heritage considerations into the
DNA of development projects, engaging local com-
munities as active stakeholders, and leveraging mod-
ern technologies for heritage documentation, Iran can
navigate the path towards sustainable development
that honours and preserves its rich cultural heritage.
This comprehensive approach not only addresses the
immediate impacts of dam construction on cultural
heritage but also contributes to the long-term resil-
ience and sustainability of Iran’s cultural landscapes
and communities.
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DAM PROJECTS AND ARCHAEOLOGICAL HERITAGE
IN THE UPPER TIGRIS REGION

ABSTRACT

The establishment of dams occupying wide ar-
eas causes large-scale risks to the cultural heritage.
Flooding destroys submerged archaeological depos-
its, although the excavated areas are covered with
geotextile and filled with earth. Since water disin-
tegrates archaeological contexts, these sites cannot
be excavated properly anymore. Moreover, the ar-
chaeological sites in the irrigation zones are also at
risk. Salvage projects concerning the archaeological
heritage submerged by a total of 15 dams constructed
on the Upper Tigris region began in 1990. The exca-
vations were carried out in the reservoir area of the
Batman Dam and continued in the Ilisu Dam and af-
fected more than 300 archaeological sites. During ca.
20 years, 42 sites have been excavated. In 2018 began
salvage excavations at the Silvan Dam-Complex con-
sisting of eight smaller reservoirs on northern tribu-
taries of the Tigris River. Although intensive field sur-
veys and salvage excavations have been carried out in
all these dams, the time was too short for excavating
sites with deep archaeological deposits. Although an
immense amount of data is provided, only ca. 8% of
several mounds have so far been excavated. In or-
der to put forward a feasible work-plan and adequate
budget for long-term fieldwork, intensive surveys, in-
cluding remote sensing and measuring the depth of
deposits should be conducted already during the plan-
ning of the dam. For instance, according to intensive
surveys at the construction area of the Ilisu Dam,
half of the sites have been rescued by re-designing
the construction, and a feasible work-plan based on
depths of archaeological deposits measured from drill
cores enabled sufficient work at the remaining sites.
A more effective solution would be bringing alterna-
tive ways into action, instead of constructing dams.

KEYWORDS
Ilisu Dam, Ambar Dam, Silvan Dam, Batman Dam,
salvage project, Upper Tigris

1. INTRODUCTION

Cultural Heritage, defined by the International
Council on Monuments and Sites (ICOMOS) as “an
expression of the ways of living developed by a com-
munity and passed on from generation to generation,
including customs, practices, places, objects, artistic

R |

expressions and values”,' is affected by large-scale
development projects. Establishment and enlargement
of urban settlements, industrial zones, ports, airports,
power plant stations and dams occupying wide ar-
eas are vital needs for modern societies. These cause
large-scale problems for Cultural Heritage, which
provides crucial data on the history of humanity.

Dams meet the needs of society; however, the dam-
age they cause to cultural and natural heritage is tre-
mendous. These affect larger areas along the valleys,
where the historical settlements were established and
several data can be collected from their surroundings,
witnessing how the settlers used their environment.

Several archaeological sites all over the world have
disappeared because of the erection of dams®. Under
the organisation of UNESCO, several temples and
cemeteries in the flooding area of the High Dam ca.
7 kilometres south of the Aswan Dam on the Nile
Valley have been moved to higher elevations;® on
the other hand, archaeological fieldwork could not be
organized properly. Similarly, 300 dams of different
dimensions are under construction in Turkey; how-
ever, archaeological projects have only been carried
out at nearly one-tenth.*

In Turkey, archaeological heritage projects con-
cerning dam reservoirs began with the construction
of the Keban Dam on the Upper Euphrates Valley
and continued with a series of dams built along the
Middle Euphrates and the Upper Tigris valleys, with-
in the frame of the Southeast Anatolian Project. The
project incorporates 22 dams on the Euphrates and
Tigris rivers and tributaries, located in the contact
zone of the North Mesopotamian plains and the inter-
montane plains of Eastern Anatolia, where significant
archaeological heritage is concentrated.’

Prior to the Ilisu Dam rescue project, the South-
Eastern Anatolia Project Regional Development Ad-
ministration organized a Symposium on the “Protec-
tion, Survival and Promotion of Cultural Heritage in
the Region”.® The final declaration emphasizes the

* Kocaeli University, Tiirkiye.

' DESVALLEES, MAIRESSE 2010, 15-21, 39-42.
2ICOMOS 2000, 10.

3 ApaMs 1968; SAVE-SODERBERGH 1971-72.
4 KomMUrcU 2002, 274-275.

5 OzpoGan 2000; 2006.

¢ Vv.AA. 2000.
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need to organize excavations following the “Keban
Dam Model” to create a regional archive of diverse
documents, offer comprehensive support to projects,
establish a monitoring mechanism, and develop mod-
ern regional museums. Salvage excavations were or-
ganized by the General Directorate of Cultural Assets
and Museums and funded by the State Waterworks.’
Since 1990, freelance and professional archaeologists
have been employed in order to carry out long-lasting
excavations and documentation. Even then, although
a significant amount of data was obtained in these
projects, most of the archaeological heritage affected
by dams remained unexcavated.

In this paper, the archaeological salvage investiga-
tions concerning the dams of the Upper Tigris basin
and its tributaries are presented. The most effective
impact of dams on the archaeological heritage is the
execution of the research only in limited areas, based
on timing and funding. To increase the competence
of salvage projects, the necessary legislation proce-
dural regulations and plans for the most efficient use
of time are discussed. From the very beginning of
construction projects, people from different fields of
expertise should be included in the decision-making
mechanism of these projects in order to protect some
sites from large-scale investments. It is also argued,
how these projects should be structured before, dur-
ing and after the construction of the dams, and how
collaboration between institutions and teams can be
achieved.

2. LEGAL FRAMEWORK AND CONVENTIONS

In Turkey, the constitution established in 1982, Ar-
ticle 63, along with Law no. 2863 on Conservation
of Cultural and Natural Property that came into force
in 1983, and No. 3386 in 1987. Both of them define
cultural and natural property as objects of public do-
main belonging to the state, and provide the legal
framework for their protection and conservation.® For
all these areas, Law no. 2863, Article 17 requires a
‘Landscaping Project and Conservation Development
Plan’. Accordingly, all registered sites are under pro-
tection by law, regulating any intervention, including
change of status, destruction, construction, manage-
ment, and rescue excavations.

Stressing the importance of international coopera-
tion, the United Nations Educational, Scientific and
Cultural Organization (UNESCO) has adopted inter-
national conventions on the protection of Cultural
Heritage.’ The Turkish government signed the UNES-
CO Convention on the Protection of the Archaeologi-
cal Heritage adopted in Paris in 1972."° The declara-
tion deals with the protection of global cultural and
natural heritage, defined as part of the world heritage
of mankind as a whole. The convention emphasized
the importance of “an effective system of collec-

tive protection of the cultural and natural heritage of
outstanding universal value, organized on a perma-
nent basis and in accordance with modern scientific
methods”. Countries that have signed this convention
agree to take effective and active measures for the
protection, preservation and presentation of the cul-
tural and natural heritage in their territories.

The ICOMOS Charter for the Protection and Man-
agement of the Archaeological Heritage, held in Lau-
sanne in 1990, emphasizes effective collaboration be-
tween professionals and academics, authorities, pub-
lic institutions, private organizations, and the public
itself, for the protection and proper management of
the archaeological heritage belonging to all of human-
ity''. The principles relating to archaeological heri-
tage management under the responsibility of public
authorities and legislators include inventarisation of
the heritage, survey, excavation, documentation, re-
search, maintenance, conservation, preservation, re-
construction, information, presentation, public access
and use. Article 2 emphasizes the development of
cultural, environmental and educational policies relat-
ing to land use and development. The Paris Declara-
tion on Heritage as a driver of development in 2011
proposes principal rules to prevent cultural heritage
from being seen as an obstacle to development, and
rather to become its part.'

The European Convention for the Protection of the
Archaeological Heritage at Valetta in 1992" states that
archaeological heritage is seriously threatened with
deterioration due to increasing planning schemes, nat-
ural risks, unscientific excavations and insufficient
public awareness, and emphasizes the creation of
administrative and scientific supervision procedures
for urban settlement planning and for investments.
According to Article 2, each party undertakes the
protection of the archaeological heritage including its
inventory, preservation, reporting and making them
available to the public.

7 OzpoGan 2013, 4-7; EroGLU 2022, 73 records 134.539.740
TL for the funding of the Ilisu Dam salvage excavations from
1998-2019. Salvage Excavations at Dams and Public Invest-
ment Areas licensed by the General Directorate of Cultural
Assets and Museums. Available at https:/kvmgm.ktb.gov.tr/
TR-44150/kazi-ve-yuzey-arastirmalari-faaliyetleri.html (Ac-
cessed 25.07.2023)

8 KomUrRcU 2002, 270-273.

° UNESCO 2013; 1972; 2010.

' Available at https://whc.unesco.org/archive/convention-
en.pdf (Accessed 01.07.2024)

"' Hobper 2010, 262. See also Charter for the Protection
and Management of the Archaeological Heritage (1990),
available at https://www.icomos.org.tr/?Sayfa=Icomostuzuk
leri&dil=tr (Accessed 28.06.2024).

12 Available at https://www.icomos.org.tr/?Sayfa=Icomost
uzukleri&dil=tr (Accessed 28.06.2024).

'3 Available at https://rm.coe.int/168007bd25 (Accessed
01.07.2024)
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Fig. 1 - Map of Sites Mentioned in the Text (Prepared by Sakir Can): 1. Ambar Hoylik, 2. Gre Filla, 3. Kendale Hecala, 4.
Ambar rock-cut tomb, 5. Seyh Serafettin rock-cut dwelling, 6. Seyh Serafettin watermill, 7. Taskoprii Goderne bridge, 8. Tagkoprii
rock-cut tomb, 9. Taskdprii fountain, 10. Taskoprii rock-cut tomb, 11. Giileg rock-cut tomb, 12. Giileg Church, 13. Giileg cistern,
14. Inkaya rock-cut tomb, 15. Inkaya cistern, 16. Hallan Cemi, 17. Demirkdy, 18. Kavusan Hoyiik, 19. Giricano, 20. Yenice
Yani, 21. Hakemi Use, 22. Boztepe, 23. Kenan Tepe, 24. Ziyaret Tepe, 25. Karavelyan, 26. Alug, 27. Gre Abrudahman, 28.
Talavas Tepe, 29. Salat Cami Yani, 30. Salat Tepe, 31. Asagi Salat, 32. Gre Dimse, 33. Kortik Tepe, 34. Muslimantepe, 35.
Hirbemerdon, 36. Kuriki Hoyiik, 37. Sumaki Hoyiik, 38. Gre Amer, 39. Cemialo, 40. Hasankeyf, 41. Basur Hoyiik, 42. Tiirbe
Hoyiik, 43. Motit Kalesi, 44. Cattepe, 45. Gusir Hoylik, 46. Zuraki 11Zeri, 47. Ilisu Hoyiik, 48. Kilokki Rabiseki, 49. Zeviya
Tivilki, 50. Boncuklu Tarla, 51. Zeviya Kavla, 52. Tatika, 53. Havuz Mevkii.

3. THE DAMS AND SALVAGE PRrROJECTS IN THE UPPER
Ticris REGION

The Upper Tigris region, the subject of this paper,
is at the northernmost part of Mesopotamia, bordered
by the South-Eastern Taurus range, the Karacadag
Massif and the Mardin-Midyat Plateau. The region
forms an agricultural area of ca. 700,000 ha, fed by
several tributaries; the streams of Ambar, Kurucay,
Pamuk, Salat, Batman, Garzan, Botan, Hizan and
Resan flow from the north, and Géksu and Savur from
the south.

Maden Suyu is one of the sources of the Tigris
River, starting from the Hazarbaba Dagi. Kralkizi
Dam was built on this stream in 1997, the Dicle Dam
at the conjunction of Maden Suyu with the Dibni Cay

in 1986, and the Devege¢idi Dam on the Devegecidi
Cay1 in 2010 (Figs. 1-2). The Tigris River creates a
120 m wide valley to the east of Diyarbakir, turns
south from the conjunction of the Botan River, and
flows through narrow canyons between the Mardin-
Midyat Plateau and the Gabar Mountains. The valley
is flooded by the Ilisu Dam, built 65 km upstream of
the intersection of the Turkish, Syrian and Iraqi bor-
ders in 2019. The upper course of the Batman Cay is
flooded by the Batman Dam in 1999, the upper course
of the Garzan Cay by the Garzan Dam in 2012, and
the Botan Cay by the Cetin Dam in 2020.

4 For the metric information given on the dams, see: ht-
tps://bolge10.dsi.gov.tr/Sayfa/Detay/1066.
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Dam Lake Area Irrigation Area Salvage Surveyed Excavated
(km?) (ha) Project Sites Sites

Batman 49.25 37.744 1991-1993 26 2

[lisu 313.00 2.000.000 1999-2018 300 37

Ambar 5.30 123.25 2018-2022 10 10

Silvan 190.00 245.000 2022-2024 10 5

Fig. 2 - Table of Dams and Salvage Projects of the Upper Tigris Region (Source available at https://bolge10.dsi.gov.tr/; https://
dsi.gov.tr/ Accessed on 28.07.2023).
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Fig. 3 - Frequency of Excavated Sites.

The Ambar Dam flooded the upper course of the
Ambar Cay in 2023. The Silvan Dam Complex, built
in 2011, is composed of small irrigation dams built on
the small streams to the north of the Tigris Valley; the
Silvan, Ergani, Cermik, Baslar, Kurucay, Kibris, Ka-
racalar and Bulaklidere. The reservoir areas of these
dams were visited before the construction started, and
cultural assets were identified only in the reservoirs
of the Batman and Ilisu dams and the Silvan dam
complex, including the Ambar Dam.

3.1 Batman Dam

The flooding area of the Batman Dam was sur-
veyed in 1990 and 26 sites have been identified."
Excavations were carried out at two sites, making
7.7% of the total' (Figs. 2-3). Excavations at Hal-
lan Cemi and Demirkdy revealed the settlements of
hunter-gatherer communities in Pre-Pottery Neolithic
A. Only 11.5 % of Hallan Cemi and only 100 m? of
Demirkdy have been so far excavated (Figs. 4-5).

3.2 Ilisu Dam

The area to be flooded by the Ilisu Dam had been
surveyed between 1989 and 2010, and about 300 sites

have been discovered."” Unfortunately, it was not pos-
sible to excavate all archaeological deposits.'® Sal-
vage excavations were carried out in 37 sites between
1998 and 2018, making 13.3% of the total" (Figs.
2-3). Most of these are large multi-period mounds; in
fact, excavations in these mounds should have lasted

'S ROSENBERG, ToGuL 1991.

!¢ See Kaz1 Sonuglar1 Toplantisi vol. 14-16. Available at
https://kvmgm.ktb.gov.tr/TR-238493/kazi-sonuclari-toplantisi-
02---35.html (Accessed 25.07.2023)

17 ALGAZE et alii 1991. For later survey reports see Aragtirma
Sonuglar1 Toplantisi vol. 22-27. Available at https:/kvmgm.
ktb.gov.tr/TR-44761/arastirma-sonuclari-toplantilari.html (Ac-
cessed 25.07.2023)

¥ KitcHEN, RONAYNE 2001; Snour 2006; Hopper 2010,
878-879.

1 EroGLU 2022. The information given below is obtained
from the preliminary reports in Tuna, OzTork 1999; TuNa,
OzTURK, VELIBEYOGLU 2001; TUNA, VELIBEYOGLU 2002; TUNA,
GREENHALGH, VELIBEYOGLU 2004; TuNa, DooNaAN 2011; Vv. Aa.
2013; 2018 and Kaz1 Sonuglar1 Toplantis1 vol. 23-41. Avail-
able at https://kvmgm.ktb.gov.tr/TR-238493/kazi-sonuclari-to-
plantisi-02---35.html and https://kvmgm.ktb.gov.tr/TR-238494/
kazi-sonuclari-toplantisi-36---.html (Accessed 25.07.2023) as
well as monographic final reports RADNER 2004; LANERI 2016;
OKSE et alii 2014; 2015a; 2018; 2024; ScHACHNER 2020; Oz-
KAYA, COSKUN, SoYyUKAaYA 2013; MATNEY et alii 2017.
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Dam Excavated Site Excavated Area
Site Name Height(m) | Area (m?) | Height(m) | Area (m?)
Batman Hallan Cemi 43 7.500 4.3 612
Demirkdy 7 30.000 2 100
Yenice Yani 6 12.000 2 28
Hakemi Use I-11 4 12.000 4 2.000
Karavelyan 1 15.000 1 1.000
Kavusan Hoyiik 9 13.000 2.000
Giricano 25 24.000 2 5.000
Boztepe 4 ? 2 1.200
Kenan Tepe 33 45.000 3 2.200
Ziyaret Tepe 22 320.000 |5 8000
Ilisu (Western part) Gre Abdurrahman 5 5.600 ? 850
Salat Cami Yani 2 28.600 2 600
Salat Tepe 30 11.500 10 1.500
Asagi Salat 3.5 15.000 3 1.500
Miisliiman Tepe 23 200.000 |? 13.700
Gre Dimse 31.400 2.000
Kortik Tepe 5.5 15.000 5 3.325
Kuriki Hoytik 1-2 2 37.500 2 7.100
Hirbemerdon 32 30.000 1.440
Sumaki Hoytik 3.5 37.500 2 2.180
Ilisu (Garzan Valley) Gre Amer 90.000 6.500
Cemialo Sirt1 2 70.000 2 3.700
Ilisu (Tigris Valley) Hasankeyf 500.000
Hasankeyf Hoyiik 8 17.600 8 1000
Basur Hoytik 15 37.500 3.900
Tiirbe Hoyiik 4 1.800 4 1.700
Thsu (Bothan Valley) Cattepe 9 50.000 1.200
Gusir Hoyiik 8 18.000 3 2.500
Ilisu Hoylik 1.5 120.000 |1.5 6.100
Zeviya Kavla 1.5 32.500 1.5 500
Kilokki Rabiseki 1.2 20.000 1.2 900
Zeviya Tivilki (Kumru Tarlast) 1.5 5.000 1.5 5.000
Celebitepe 1.2 3.300 1.0 100
Ilisu (Construction Area) | Zuraki Zeri 1.2 93.000 1.2 200
Tatika 1.5 5.000 1.5 1.400
Desta Mira 1 1 3.500 1 100
Havuz Mevkii 1 11.000 1 1.800
Kavile Saruhan 2 51.000 2 100
Boncuklu Tarla 2 26.000 2 150
Ambar Hoyilik 11 10.000 4 100
Ambar Dam Gre Filla 6 15.000 6 1500
Kendale Hecala 3.5 7.000 3.5 2000
Rock-Cut House & Tomb, Winery
Silvan Dam Rock-Cut Tomb, Cistern, Church,

Fig. 4 - Table of Excavated Sites within Dam Projects (Source in footnotes 17-18, 20, 23, 36-39).



164

AYSE TUBA OKSE

Dam

Excavated Sites 1

12

Batman

Hallan Cemi

Demirkdy

Ilisu (Western part)

Yenice Yani

Hakemi Use

Karavelyan

Kavusan Hoyiik

Giricano

Boztepe

Kenan Tepe

Ziyaret Tepe

Gre Abdurrahman

Salat Cami Yani

Salat Tepe

Asagi Salat

Miisliiman Tepe

Gre Dimse

Kortik Tepe

Kuriki Hoyiik

Hirbemerdon

Ilisu (Garzan Valley)

Sumaki Hoyiik

Gre Amer

Cemialo Sirt1

Ilisu (Tigris Valley)

Hasankeyf

Hasankeyf Hoytik

Ilisu (Bothan Valley)

Basur Hoylik

Tiirbe Hoyiik

Cattepe

Gusir Hoytik

Ilisu (Construction Area)

Ilisu Hoyiik

Zeviya Kavla

Kilokki Rabiseki

Zeviya Tivilki (Kumru Tarlas1)

Celebitepe

Zuraki Zeri

Tatika

Desta Mira 1

Havuz Mevkii

Kavile Saruhan

Boncuklu Tarla

Ambar Hoytik

Gre Filla
Ambar Dam Kendale Hecala

Rock-cut House, Tomb, Winery
Silvan Dam Rock-cut Tomb, Cistern, Church,

Fig. 5 - Table of Periods: 1. Pre-Pottery Neolithic A, 2. Pre-Pottery Neolithic B, 3. Pottery Neolithic A, 4. Early Chalcolithic,
5. Late Chalcolithic, 6. Early Bronze Age, 7. Middle Bronze Age, 8. Late Bronze Age, 9. Iron Age, 10. Hellenistic-Roman

Period, 11. Middle Age, 12. New Age (Source in footnotes 17-18, 20, 23, 36-39).
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decades. On the other hand, some small-scaled sin-
gle-period sites with deposits between 0.5-0.7m and
1.0-1.5m on the bedrock, mostly recognizable as an
archaeological site through intensive surveys, were
also excavated (Figs 4-5). The excavations have been
organized under the co-direction of three regional
museums; 18 by the Diyarbakir Museum, 10 by the
Batman Museum, and 11 by the Mardin Museum.

On the Tigris valley to the West of the Salat River,
salvage excavations were conducted at 17 sites. Only
0.2% of Yenice Yani, a site occupied during the Chal-
colithic period and the Iron Age, has been excavated.
About 17% of Hakemi Use I has been uncovered. The
site was inhabited in the Pottery Neolithic period,
and after a long gap, became a rural settlement in the
Late Bronze and Iron Ages. In the Middle Ages, the
mound became the graveyard of a rural settlement
(Hakemi Use II) established nearby. The excavations
at the nearby site of Karavelyan, occupied in the Late
Pottery Neolithic period and recently used as a cem-
etery, cover only 6.6% of the archacological deposits.
About 13.3% of Kavusan Hdyiik, a site occupied from
the Early Bronze Age onwards, has been excavated.
Giricano is a high mound inhabited from the Early
Chalcolithic until the end of the Middle Ages; the
excavations have covered 10% of the archaeologi-
cal deposits. At Boztepe, only a small area has been
uncovered; the site was occupied in the Pottery Neo-
lithic period, and after a long gap, re-occupied in the
Iron Age and in the Hellenistic period. The settlement
at Kenantepe began in the Early Chalcolithic Period,
continued until the end of the Middle Bronze Age,
and after a gap, once more in the Iron Age. Ziyaret
Tepe, the provincial centre Tushan of the Neo-As-
syrian period, was occupied throughout the Bronze
and Iron Ages; the site became a winter pasture of
nomadic communities in Middle Age and in modern
times. Only 2.5% of the urban settlement with an area
of 32 ha could have been excavated. Gre Abdurrah-
man, a small rural settlement established in the Neo-
Assyrian period became a graveyard in the Middle
Ages; 15% of the mound could be excavated.

Three mounds are established on the Salat River.
The Pottery Neolithic settlement at Salat Cami Yani
became a cemetery in the Middle Age. Since the set-
tlement is overlaid by the modern town, only 2% of
the site has been uncovered. The high mound of Salat
Tepe was inhabited from the Early Chalcolithic period
onwards; ca. 13% of the mound has been recovered.
Asagi Salat is also inhabited during the Chalcolithic
period, the Iron Age and the Middle Ages, and an
Early Bronze Age cemetery was located at its foot;
excavations cover ca. 10% of the mound.

On the Tigris River to the East of the Salat River,
the short-lived excavations carried out in a small area
at the high mound of Gre Dimse revealed levels from
the Late Bronze Age until the end of the Hellenistic
period. Kortik Tepe is a Pre-Pottery Neolithic A site

located at the conjunction of the Sinan and Tigris
rivers; ca. 22% of the site has been recovered.

Three sites are located on the southern shore
of the Tigris River. Miisliiman Tepe is a large ur-
ban site composed of three sectors, Miisliimantepe,
Hiristiyantepe, and the Early Bronze Age cemetery.
The mounds are occupied from the Late Chalcolithic
period until the end of the Middle Age. Only 6.8%
of the site has been uncovered. The high mound of
Hirbemerdon and its lower settlement revealed a se-
quence from the Late Chalcolithic period until the end
of the Middle Age; only 4.8% of the site has been so
far excavated. At Kuriki Hoyiik I-11, levels dating to
the Chalcolithic period, the Iron Age, Roman Period
and the Middle Age have been recovered at 19% of
the total area.

On the Tigris valley to the East of the Batman Riv-
er and on the Garzan valley, five mounds have been
excavated. The Pre-Pottery and Pottery Neolithic site
of Sumaki Hoyiik became a cemetery in the Middle
Ages; 5.8% of the mound has been uncovered. The
excavations carried out at ca. 16.3% of Gre Amer
brought out settlement levels dating from the Early
and Middle Bronze Ages, the Iron Age and Hellenis-
tic period within 7.2% of the total area. At Cemialo,
Chalcolithic period, Middle and Late Bronze Ages,
Iron Age and Middle Age levels have been recovered
in an excavated area of 5.2%. Hasankeyf, the capital
of the Artuqids has been excavated since 1986, and
a total of 808 historical buildings have been inven-
toried. The Pre-Pottery Neolithic site of Hasankeyf
Hoylik, located opposite to the ancient city, was oc-
cupied further in the Iron Age and the Hellenistic
period; excavated area is ca. 6% of the total.

Five sites are located on the Botan valley. The
excavations at Basur Hoylik, covering ca. 10.3% of
the mound, revealed a complete sequence from the
Early Chalcolithic period to the Middle Age, and at
Tiirbe Hoylik, excavations covered ca. 94% of the
mound from the Pottery Neolithic period until the
Iron Age. Cattepe (Tilli, Tell-Fafan) appeared to had
been a fortified port-castle from the Late Roman Pe-
riod onwards. Within 2.4% of the total area, settle-
ment levels dating to the Late Chalcolithic period,
Early and Middle Bronze Ages, and the Iron Age
have been recovered. Gusir Hoyiik is a Pre-Pottery
Neolithic A site; the excavations have been carried
out at ca. 14% of the mound.

At the construction area of the Ilisu Dam, 11 sites
have been excavated®. At the northern ridge of Ilisu
Hoyiik, a Roman castellum, and at the eastern slope,
a rural Middle Age settlement associated with smelt-
ing ovens have been recovered; the excavated areas
make ca. 5% of the mound. The modern village is

20 Okse 2019.
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relocated.” The villages of Ilisu and Kavile Saruhan,
a water mill and two thermae represent the traditional
rural architecture. A rural Roman settlement is recov-
ered at Zeviya Kavla (ca. 1.5% of the mound), and
three rural sites were inhabited by indigenous com-
munities in the Neo-Assyrian period. Zeviya Tivilki
(Kumru Tarlas1) is completely excavated, the exca-
vations at Kilokki Rabiseki cover ca. 4.5% of the
site, and at Celebitepe 3%. The Middle Bronze Age
settlement at Zuraki Zeri is only excavated at ca.
0.2% of the mound. According to ca. 28% excavated
area, Tatika appears to have been a graveyard associ-
ated with mortuary structures in the first half of the
Early Bronze Age. At Havuz Mevkii, a small rural
settlement inhabited in the Early Chalcolithic Period,
16.5% of the mound has been uncovered. Small ar-
eas have been excavated at three sites. Desta Mira 1
(ca. 3%) revealed Late Chalcolithic material, Kavile
Saruhan, Pottery Neolithic and Middle Age material.
At Boncuklu Tarla having ca. 2 m high archaeologi-
cal deposit dating to the Pre-pottery Neolithic B is
uncovered within an area of ca. 800 m?; the site is
still being excavated.

3.3 Ambar Dam and the Silvan Dam Complex

Excavations at the reservoir area of the Ambar Dam
were undertaken at three mounds, six rock-cut tombs,
a rock-cut dwelling, a winery and a mill in 2018-
2022, and at the Silvan Dam Complex at ten sites
including rock-cut tombs, cisterns and a church since
2021% (Figs 2-5). Gre Filla was inhabited throughout
the Pre-Pottery Neolithic Period, and became a grave-
yard during the Roman period and the Middle Age;
about 10% of the site is excavated. Kendale Hecala
was inhabited during the Late Pottery Neolithic and
Early Chalcolithic periods, and after a hiatus, in the
Middle Age; about 28.5% of the site is uncovered. At
Ambar Hoyiik, only one trench on the eastern terrace
is excavated, revealing inhabitancy from the Pottery
Neolithic period onwards.

4. STRUCTURING ARCHAEOLOGICAL SALVAGE PRrOJ-
ECTS

Salvage projects require a long time to excavate all
layers of settlements. The archaeological sites com-
prise deep archaeological deposits and may extend
several kilometres, needing excavations lasting de-
cades. Since the budgets for public investments are
allocated only during the construction period, salvage
projects cannot start years before the construction,
and the time is always too short until the construction
is completed, and most of the sites submerge without
being sufficiently excavated. Moreover, modern ag-
ricultural activities, irrigation canals and new settle-
ments destroy an even larger area around reservoirs.

Thus, research and complete documentation become
the only method of preserving the cultural heritage.

The impact of dam construction projects on cul-
tural heritage can only be avoided by archaeological
research initiated while the dam construction is being
planned, and the investments must continue through-
out the construction period and after the flood. Es-
sentially, archaeological excavations should continue
throughout the year and should be carried out for a
long time. At this point, it is important to ensure the
employment of a sufficient number of experts and
workers. Of course, this is possible with well-planned
projects with sufficient budgets.

4.1 Field Surveys

Dam reservoirs affect alluvial valleys used by ag-
ricultural communities throughout the ages. Thus, in-
tensive surveys must be completed before the con-
struction projects start, and all elements of cultural
heritage at risk — archaeological, architectural, areal
and tangible — must be documented. According to
the European Convention for the Protection of the
Archaeological Heritage, Article 7 and ICOMOS
Charter, Article 4, each party undertakes the surveys,
inventories and maps of archaeological sites for a
complete data collection to be used before public
investments. The first step for dam projects must be
intensive field surveys throughout the whole reservoir
and the impact area where new settlements, infra-
structure and irrigation systems will be built. Based
on this data, either the investment can be relocated,
or salvage excavations started.

Mapping the sites in the impact areas by means
of satellite imagery, aerial photographs and scanning
the area with magnetic resonance devices can en-
able a better planning of the salvage projects®. For
instance, the archaeological deposits of the sites can
be measured by core drillings, in order to organize the
excavation timing. Drill cores taken from the small
one-period sites in the construction area of the Ilisu
Dam yielded archaeological deposits between 0.5-
0.7m and 1.0-1.5m on the bedrock*. Accordingly,
the excavations have been carried out with a better
timetable, and seven sites were entirely excavated
before the flood.

2 EroGLu 2022,70-80.

2 Kazi Sonuglar1 Toplantisi vol. 41 onwards. Available at
https://kvmgm.ktb.gov.tr/TR-238493/kazi-sonuclari-toplantisi-02
---35.html ; https://kvmgm ktb.gov.tr/TR-238494/kazi-sonuclari-
toplantisi-36---.html (Accessed 25.07.2023)

2 CUNLIFFE, DE GRUCHY, STAMMITTI 2012, 225; ZAINA, TA-
PETE 2022.

2 OksE 2015.
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4.2 Excavations

The European Convention, Article 3-4 and ICO-
MOS Charter 1990, Article 5 deal with the necessity
of preserving archaeological heritage and systematic
excavations at sites threatened by development. These
are usually intensive long-term studies carried out
within a limited period of time. In this context, the
Ilisu Dam Project enjoyed only 18 years of fieldwork,
and Ambar Dam only five years. Despite this, also
small sites — rural settlements or seasonal dwellings
— which would generally not have been preferred
for excavation otherwise, were integrated into the
archaeological data.

The technical equipment may help the excavation
teams to save time. At the construction area of the
Il1su Dam, photogrammetric methods were used for
architectural plans. The grids were divided into sub-
units depending on the inclination and dimensions
of the area in order to achieve the best right-angle
overhead shots. The coordinate points were marked
in each sub-unit as clearly visible reference points,
allowing subsequent digital merging of photograph-
ic segments. These photographs were digitised by a
computer design program. Such photographs were
taken by drones at the Ambar dam excavations.

4.3 Material Analysis

During the fieldwork, only the documentation and
restoration of small finds to be delivered to the mu-
seum can be completed. If a sufficient number of
experts are employed, the other findings such as lithic
items, potsherds, animal and human bones or seeds
can be classified and statistics can be carried out.
Also, context deposits can be washed by flotation,
to prepare these for micro-archaeological sorting, de-
pending on the volume of the material.

Lithic items and pot sherds must be described in
detail, technical drawings of each one should be made,
and photographs should be taken. Also, defining hu-
man and animal bones and seeds as well as micro-
archaeological sorting of floated material, will require
long run times depending on their quantity. Moreover,
the data obtained from these studies should be entered
into the database, and lists, digitalization of drawings,
editing photos, creating typology, combining archi-
tectural plans of each level, etc. should be carried out.
Thus, the work on documentation and material can be
performed after the fieldwork; more precisely, these
works need at least as much time as the time spent
for working in the field. The processing of informa-
tion enables the creation of scientific final reports.

4.4 Preservation

Preserving archaeological heritage by means of
conservation processes and closing the excavated

areas is stated in Articles 3-4 of the European Con-
vention. Accordingly, after the excavations end, all
excavated areas are covered with geotextiles and the
trenches filled with the soil removed during the ex-
cavations. This work is supposed to protect the un-
excavated archaeological deposits from erosion and
from the effects of water. However, archaeological
deposits suffer the water pressure and flow. The wave
action caused by water level fluctuations, fill rate,
slope angle, stability and mechanized agriculture
destroys the submerged deposits. The mud brick ar-
chitecture dissolves as soon as it comes into contact
with water, and the architecture becomes like a cairn
over time. The contexts diverge and no longer allow
reconstructions. Moreover, some dissolved sediments
and organic matter may cause chemical reactions that
would affect the archaeological findings.*

On the other hand, some submerged sites preserved
by thick sand layers seem to have been preserved.”’
Likewise, levels of sedimentation deposited in a res-
ervoir may preserve some types of materials, since silt
compilation can protect the archaeological remains
against biochemical and physical forces.? In this way,
deeper archaeological deposits can be preserved to
a certain extent.

The waters of the lake of Kilickaya Dam with-
drew due to drought in 2011, and Siradur Hoyiik be-
came visible after 21 years. The mound lost half of
its height, and the slopes were destroyed to a great
extent.” In the upper part of the mound, as a result
of the soft archaeological deposits turning into mud
and being dragged away from its position due to the
movements of water, a layer of sand and stones was
accumulated on the surface. The archaeological layers
beneath was also turned into mud, and the architectural
remains were deformed. In 2001, the lake of the Keban
Dam receded due to a dry period, and the mounds
of Tepecik and Sih Haci became visible.” Tepecik
remained as a pile of stones, without any cohesive
contexts. The water affected the unexcavated depos-
its, and sherds of Neolithic pottery came to light,
indicating its earliest settlement period.

As the water of the Tahtakdprii Dam at Yesemek/
Islahiye was discharged for a new construction after
42 years, the remains of Hamamlar Hoylik became
visible. The mound has a 2 m high deposit overlaid
by a thick layer of sand and stones. Accordingly, from
the executive institution, a budged has been allocated
for salvage excavations. A Late Iron Age building
was recovered at Hamamlar Hoylik, and Late Epi-

> Atay, OksE 2011.

2 Srammrri 2015, 54-58, 110-114, 119-125, 356.
27 CuNLIFFE DE GrucHy, StammitTi 2012, 223,

2 StammitTi 2015, 91-93, 117-118, 127-131.

2 ENGIN 2015, 136.

30 OzpoGAN 2021.
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palaeolithic subterranean structures at the basalt for-
mation in its vicinity.*’ Since such projects have not
been foreseen for the dams constructed within the
Southeast Anatolia Project, no regulations for post-
flood phase can be planned.

The impact of the Atatiirk, Birecik and Karkamis
dams built for several decades on the Middle Eu-
phrates valley on hundreds of archaeological sites
has been investigated with Remote Satellite Sens-
ing Systems.*” According to this investigation, only
11% of the archaeological heritage affected by these
dams was excavated. Relocation of architecture is
also a method for leaving the heritage to the next
generations; however, in this way, only a small part
of the archaeological heritage would be considered
worth saving, and archaeologists would serve only
tourism.* This situation, once again, reveals the im-
portance of prioritizing the completion of excavations
at the expense of postponing the filling of dams.

4.5 Publications

Meanwhile, salvage projects delivered valuable
data for the early history of the contact zone of Ana-
tolian and Mesopotamian cultures. These data should
be transformed into scientific publications. Both Law
no. 2863, the European Convention, Article 7, and
the ICOMOS Charter, Article 5, state the necessity of
publishing scientific reports of archaeological investi-
gations; also, this work needs time and funding.

Concerning the Upper Tigris Salvage projects, pre-
liminary reports of the 1999-2001 seasons have been
published by the Centre for Research and Assess-
ment of Historical Environment of the Middle East
Technical University** as well as preliminary reports
of all excavation seasons have been published in the
annual proceedings of the “International Symposium
of Excavations, Surveys and Archacometry” of the
General Direction of Cultural Assets and Museums.*
The Diyarbakir Museum?® and the Batman Museum?’
have each published a book containing the general
results of the excavations carried out within their ter-
ritories. Also several articles and papers as well as
monographic final reports of some excavations have
also been published.’® Moreover, the cultural inven-
tory of the provinces to be affected by dams,* and
the settlement pattern of the region throughout the
ages* became monographic publications. Several MA
and PhD theses have been prepared on archaeological
finds from several mounds*' or those analysing spe-
cific period of the whole region respectively.* Unfor-
tunately, no budgets are allocated for preparing and
publishing monographic final reports of each site.

4.6 Museums and Exhibitions for Public Awareness

The Ministry of Culture and Tourism established
new regional museums with the basic concept of pre-

senting the submerged archaeological heritage to the
public, and to present information on the archaeologi-
cal history of the region.” The artefacts obtained from
the Ilisu Dam Salvage Excavations are preserved in
the museums in Diyarbakir (ca. 9000 artefacts), Bat-
man (ca. 3500 artefacts), Mardin (ca. 700 artefacts)
and Hasankeyf (ca. 1360 artefacts).

The curators prepared reconstructions, models, and
graphics and used multimedia techniques, to pres-
ent to the visitors how and for which purposes or in
which places the findings were used. The architec-
ture is reconstructed by illustrations or scaled-down
models, and the historic environment by animations.
The archaeological finds are displayed in showcases
in chronological order, accompanied by information
panels enriched with pictures and drawings within a
didactic approach.* These coincide with the Europe-
an Convention, Article 9, and the ICOMOS Charter,
Article 7, stating the importance of raising public
awareness.

Also archaeoparks are established at open-air ex-
hibition areas, in order to convey the archaeological
heritage to the visitors. Life-size models of struc-
tures recovered during salvage excavations have been
erected, so that visitors can feel the living spaces of

*UENGIN et alii 2022, 1855-1856.

32 MARCHETTI et alii 2020, 32-33, 42-43; ZAINA, TAPETE
2022.

33 Snoup 2006, 248; Stammitti 2015, 107-108.

3 TuNa, OzToRK 1999; Tuna, OZTURK, VELIBEYOGLU 2001;
Tuna, VELIBEYOGLU 2002; TuNA, GREENHALGH, VELIBEYOGLU
2004; Tuna, Doonan 2011.

3% Proceedings of the International Symposium of Excava-
tions, Surveys and Archaeometry. Available at https://kvmgm.
ktb.gov.tr/TR-44760/kazi-sonuclari-toplantilari.html; https://
kvmgm.ktb.gov.tr/TR-44761/arastirma-sonuclari-toplantilari.
html ; https://kvmgm.ktb.gov.tr/TR-44762/arkeometri-sonuclari-
toplantilari.html (Accessed 25.07.2023)

¥ Vv. Aa. 2013.

TVv. Aa. 2018.

38 RADNER 2004; Laner1 2016; OksE et alii 2014; 2015;
2018; ScuacHNER 2020; Ozkava, COSKUN, SOYUKAYA 2013;
MATNEY et alii 2017.

3 Kozse 2017; Kozsg, GUNGOR 2022.

4 Brancato 2017.

“' For example, the excavations at Salat Tepe yielded
two PhD (YasiNn MEIER 2014; SiLiBOoLATLAZ BAYKARA 2014)
and four MA (ONEN 2006; EMANET 2019; Bozkurt 2020;
CETiNKAYA 2021) theses. Available at https://tez.yok.gov.tr/
UlusalTezMerkezi/ (Accessed 27.07.2023).

“2 For example, Guarbucct 2018 as well as ERDALKIRAN
2010; BasTUrRk 2014; KaLkan 2020. Available at https://tez.
yok.gov.tr/Ulusal TezMerkezi/ (Accessed 27.07.2023).

 WEB sites of aforementioned museums: https://kvm-
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that period in three dimensions. Workshops are orga-
nized to revive the ancient lifestyles and production
processes, and artificial excavation areas is used to
help the participants for understanding excavations.
All these events aim to raise awareness of cultural
heritage in society.

According to the European Convention, Article 5,
and ICOMOS Charter, Article 6, the sites and monu-
ments should be preserved in their original context,
and the relocation of architectural elements violates
this principle. Despite, in 2020, seven historical build-
ings at Hasankeyf are relocated by a self-propelled
modular system moving on ca. 100 wheels.* In 2023,
three communal pit-structures uncovered in the Pre-
Pottery Neolithic B settlement at Gre Filla, in the
Ambar Dam, were transported to the new Museum
Complex in Diyarbakir, in order to be reinstalled at an
open-air exhibition area of ca. 3 acres, since the site
will be submerged. Indeed, historical structures lose
their meaning as they are removed from their natural
environment. Moreover, the relocated structures con-
stitute a very small part of the submerged buildings;
so, a significant part of them is not inherited for the
future. A better solution should be re-planning dam
constructions in such a way, that these can be pre-
served and/or exhibited in their original locations.

5. SUGGESTIONS FOR PLANNING DAM PROJECTS

Salvage projects became a significant stimulus to
archaeological research in Turkey. These provided
opportunities for a new generation of archaeologists
to receive field experience and experiment with new
methods and techniques, for bringing international
and multi-disciplinary teams to study the region from
different disciplinary points of view. Although only
a very small part of surveyed sites (16%) could be
excavated (Figs 2-3), small sites, which would gener-
ally not have been preferred to be excavated other-
wise, are also introduced to the archaeological data.
Nevertheless, almost none of these sites have been
excavated completely.

To overcome this situation, committees composed
of experts in several aspects concerning cultural heri-
tage should be involved in planning large-scale in-
vestments. These should operate with plans and suf-
ficient action protocols that should provide the rules
of research quality, and the implementation of legisla-
tion, financing, capacity building and raising public
awareness*. Dam projects are suggested to include
three phases of work concerning salvage projects at
reservoirs*’. The pre-construction risk assessment
phase involves a planning in which cultural heritage
will be protected as effective as possible. The second
phase comprises intensive surveys and remote sens-
ing for exploring and identifying the heritage of the
entire area of the reservoir, excavating small areas at

all determined sites for understanding the character
of each site, so that a detailed documentation can be
prepared and the whole cultural heritage document-
ed. Henceforth, sites requiring salvage excavations
can be determined, and excavations performed dur-
ing construction. The post-flooding phase deals with
damage assessment planning for further excavations
at partly submerged sites and for creating conserva-
tion projects at damaged sites. Excavations can also
be carried out during this phase, in cases of decrease
in water level.

5.1 Coordination and Teams in Decision Mechanism

Salvage projects require a considerable amount of
intensively excavated sites, despite tight deadlines
and involving of archaeologists after the construc-
tion of dams begins.* In order to complete all these
investigations, archaeologists should be part of the
team from the beginning of the projects onwards, so
that some modifications in the construction projects
can be executed. As stated in the European Conven-
tion, Article 5, the participation of multi-disciplinary
experts for consulting on developing strategies is es-
sential while planning settlements and investments.
A central coordination is also essential for planning
and execution of all investigations, in order to prevent
some not homogeneous and arbitrary practices of the
local organizations and different excavation teams.

The coordination should manage the process from
determining the area where the dam will be built to
the area the reservoir will affect. These should also
determine the time span, the number of personnel
and funding required for each site, together with the
research teams. The coordination should ensure that
the investigations of different teams will be carried
out with the same high scientific standards, whether
it is surface survey, excavation or material study (see
§ 4.1-3). The coordination and the teams must also be
included in the planning for the works after flooding
(see § 4.4) as well as for the preparation of mono-
graphic final reports (see § 4.5) and the display of
the finds in museums (see § 4.6).

5.2 Working Time and Staff

The teams should work as intensively as possible
throughout the year. Since sufficient time and budget
cannot be allocated for surface surveys and excava-
tions in dam projects, a significant part of the archaeo-
logical heritage cannot be investigated. The European
Convention, Article 5 states that sufficient time and

“ EroGLu 2022, 49-80.

4 KomurcU 2002; Snoup 2006; MARCHETTI et alii 2019.
YT MARCHETTI et alii 2020, 45-46.

* CuNLIFFE DE GrRUCHY, StammITTI 2012, 224.
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funding should be maintained for scientific study and
publications as well as for opening archaeological
sites to the public.

Unfortunately, a proper timing has not yet emerged
in any of the dam projects, and several sites were
submerged without sufficient exploration. In Keban
Dam only 29% of the sites* were excavated in 1968-
1976, and in the Karakaya and Atatiirk dams, 3,5%
in 1974-1986%. Excavations have been carried out at
18% of surveyed sites’! in the Birecik and Carchem-
ish dams, and at only 6% of all registered sites in the
Ilisu Dam®. Although the planning of the Ilisu dam
salvage project was more successful than the previ-
ous projects, this time, a very large area of ca. 37.000
ha was affected, and it was not possible to investigate
all of them sufficiently.

Due to limited time, technical methods such as
photogrammetry, remote sensing and drill cores can
be used for architectural plans, to continue the field-
work without interruption (see §§ 4.1- 4.2). The study
of findings must also be carried out simultaneously
during the excavation. Considering the amount and
size of material to be obtained from excavations, a
realistic time period should be anticipated for docu-
mentation and material studies. Cleaning, preserving,
and documenting small finds, as well as creating tech-
nical drawings, cataloging, compiling statistics, and
forming typological sequences, require significant
time, often exceeding the duration of the fieldwork
itself (see § 4.3). Sufficient study time should be al-
located to convert these studies into comprehensive
monographic final reports (see § 4.5). Additionally,
restarting excavations if dam water levels drop (see §
4.4) and transporting important architectural elements
that will be submerged (see § 4.6) are generally not
planned within salvage projects. Therefore, a time
period for these phases should also be included in
the planning. The sites at the shoreline and in areas
of higher water flow rates will continue to be eroded,
or the sites may be exposed when reservoir levels
drop. Also, the enlargement of urban settlements, and
construction of infrastructure such as roads, cables,
pipelines as well as irrigation projects can destroy
the sites around the reservoir. Thus, a Post-Flooding
management is essential, in order to collect data on
the further effects of the reservoir®.

5.3 Funding

The work defined above requires large budgets,
and in order to carry out all these works properly, the
protocols between the executive and financing institu-
tions must be arranged to ensure that all work is com-
pleted. Raising awareness of other parties, such as
executive institutions, governors, and policy-makers,
can lead to change in the project plans when cultural
heritage is at risk.* This subject is stated in the Eu-
ropean Convention, Article 6, and ICOMOS Charter,

Article 3, emphasizing the importance of adequate
funds for effective heritage management, including
research and conservation.

The protocols so far have generally been prepared
on the basis of field studies (see §§ 4.1- 4.2), and the
budget is usually not enough for material studies (see
§ 4.3). The State Hydraulic Works generally do not
allocate a budget for material studies and publishing
monographic final reports (see § 4.5). Thus, funds are
either sought from other sources or these works can-
not be carried out. In addition to transporting small
finds to museums, the transportation of architectural
elements in open-air museums should also be ensured
(see § 4.6). Moreover, funds for archaeological research
after the flood should also be provided for observing the
submerged sites and for further excavations at these
sites, in case the water level drops (see § 4.4).

The funds for protecting the cultural heritage af-
fected by the dams should be covered by the autho-
rized institution. In cases where the budget of the
sponsor institution is insufficient, either this institu-
tion or the state itself should search for new resources,
in order to preserve the archaeological heritage properly
for future generations.

6. CONCLUDING REMARKS

In Turkey, the laws, regulations and conventions
were created and signed for the protection of the ar-
chaeological heritage (see § 2). Despite this, a com-
plete inventory of cultural property is not prepared
yet. Although the General Directorate for the Preser-
vation of the Cultural and Natural Heritage continues
to work for a long time, 24.031 archaeological sites
are registered.” Completing the cultural inventory
will pave the way for determining the areas to be
affected by urban settlements and public investments
in advance, enabling better structured projects.

During salvage projects carried out at the reservoir
areas of the dams constructed in the Upper Tigris
region, only ca. 8% of the surveyed sites have been
excavated to ca. 10%, due to insufficient time and
funds (see §§ 5.2-5.3). In order to prevent such situ-
ations, archaeologists along with town and regional
planners should be involved in the entire planning

4 WHALLON 1979.

0 OzpoGan 1977.

SUALGAZE et alii 1994.

2 Oksk 2015, 112.

33 CunLIFre, DE GrucHY, StammiTT 2012, 223.

% Ibidem, 225; MARCHETTI et alii 2019.

55 OzpoGaN 2001; 2006; 2013, 1-3; Komurct 2002, 281.
Current site list available at https://kvmgm.ktb.gov.tr/TR-
44973 /turkiye-geneli-sit-alanlari-istatistikleri.html (Accessed
05.07.2024)
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process of large scale projects, and consult one an-
other for modifications (see § 5.1).

In 1978, the Turkish Ministry of Culture declared
the ancient cities of Hasankeyf and Zeugma, as “first
degree (completely) protected areas”. On the contrary,
both sites were not included in list of the World Heri-
tage Convention in 1999.% Despite the recommenda-
tion of the European Convention Article 5, concern-
ing preservation in situ as far as feasible, and despite
the attempts of Local Councils for the Conservation
of Immovable Cultural and Natural Property as well
as several civil society organizations to change the
design of the construction project, both ancient cities
are submerged. Thus, it is essential for countries to
implement the conditions of the international conven-

tions they have signed. For this purpose, detailed le-
gal regulations should be composed and meticulously
followed by all institutions of the state. Only in this
way can the technological development of countries
be achieved without destroying cultural heritage, and
the heritage of the whole humanity will be transferred
to future generations. We hope that future projects
can be planned earlier, or a more effective solution
can bring alternative ways into action, instead of con-
structing dams.

¢ KoMURCU 2002, 262-263, 270-275.



BIBLIOGRAPHY

Apams, W.Y.
1968 - “Organizational Problems in International Sal-
vage Archaeology”, Anthropological Quarterly 41,
110-121.

ALGAzZE, G. et alii
1991 - G. ALGAazE, R. BREUNINGER, C. LIGHTFOOT, M.
ROSENBERG, “The Tigris-Euphrates Archaeological Re-
connaissance Project: Final Report of the 1987-1990
Seasons”, Anatolica 17, 175-240.

ATtay, E. - OksE, A.T.
2011 - “Photogrammetric methods for recording ar-
chaeological structures at Zeviya Tivilki on the Up-
per Tigris, Turkey”, Antiquity Project Gallery 085
(329). Available at http://www.antiquity.ac.uk/projgall/
atay329/index.html (Accessed in 27.07.2023).

BasTURK, E.

2014 - Arkeolojik Veriler Isiginda Botan Vadisi 'ndeki
M.O. II. Binyil Kiiltiirleri/2" Millennium B.C. Cultu-
res in the Bothan Valley in the Light of the Archaeo-
logical Data, PhD Thesis, Ege University, {zmir.
2020 - Salat Tepe Erken Tung¢ Cagi IV Yerlesimi Kaba
Seramiklerinin Degerlendirilmesi/Evaluation of the
Coarse Ceramics of Early Bronze Age IV at Salat
Tepe, MA Thesis, Kocaeli University, Kocaeli.

Brancaro, R.
2017 - Settlement Patterns and Political Landscapes
in the Upper Tigris River Valley (Studies on the An-
cient Near East and the Mediterranean 2), Roma.

CuNLIFFE, E. - DE GrucHY, M.W. - StammMITTI, E.
2012 - “How to Build a Dam and Save Cultural Heri-
tage”, International Journal of Heritage in the Digital
Era 1,221-226.

CETINKAYA, 1.
2021 - Salat Tepe Orta Tung Cagi Kiiciik Buluntular::
Tipoloji ve Islev Analizi/Middle Bronze Age Small Fin-
ds from Salat Tepe: Typology and Functional Analysis,
MA Thesis, Kocaeli University, Kocaeli.

DESVALLEES, A. - MAIRESSE, F.
2010 - Key Concepts of Museology, Paris.

DissArD, L.
2011 - Submerged Stories at the sidelines of Archaeo-
logical Science. The History and Politics of the Ke-
ban Dam Rescue Project, PhD Thesis, University of
California.

EMANET, A.
2019 - Akkad Donemi ve Sonrasi Ince Seramiginin
Salat Tepe Kazilari Isiginda Degerlendirilmesi/Eva-
luation of Fine Ceramics from Salattepe Excavations
in the Akkad Period and after, MA Thesis, Kocaeli
University, Kocaeli.

ENGiN, A.
2015 - “Baraj Suyu Altinda Kalan Bir Hoytigiin Aki-
beti: Siradur Hoyiik™, in E. Okan, C. ATiLA (eds.),
Studies in Honour of Omer Ozyigit, Istanbul, 135-
142.

ENGiN, A. et alii
2022 - A. EnGiN, M. ALparsLAN, E. Ozpemir, S. Doruk
EnaGin, D. B. Kisnis, “2019-2020 Y1l Yesemek Hey-
kel Atdlyesi ve Islahiye-Nurdag: Yiizey Arastirmasi
Sonuglar1”, Gaziantep University Journal of Social
Sciences 21 (4), 1846-1879.

ERDALKIRAN, M.
2010 - Canak Comlek Verilerine Dayanarak Dicle
Havzasi’'ndaki Halaf Déneminin Geligimi/The Devel-
opment of the Halaf Period in the Tigris Valley Based
on the Pottery Evidence, PhD Thesis, Ege University,
[zmir.

EroGLu, V.
2022 - Dicle’nin Gizli Hazinesi Ilisu: Prof. Dr. Veysel
Eroglu Baraji, Ankara.

Guarpuccl, G.
2018 - Nairi Lands: The Identity of the Local Com-
munities of Eastern Anatolia, South Caucasus and
Periphery During the Late Bronze and Early Iron
Age. A Reassessment of the Material Culture and the
Socio-Economic Landscape, PhD Thesis, University
of Reading, Reading.

HoppeER, 1.
2010 - “Cultural Heritage Rights: From Ownership
and Descent to Justice and Well-being”, Anthropologi-
cal Quarterly 83 (4), 861-882.

ICOMOS
2020 - World Report 2000 on Monuments and Sites
in Danger, Miinchen.

KALkAN, E.
2020 - Yukar: Dicle Havzasinda Kalkolitik Cag: Kro-
nolojik ve Kuramsal Sorunlar/Chalcolithic Period
in the Upper Tigris River Valley: Chronological and



DAM PROJECTS AND ARCHAEOLOGICAL HERITAGE IN THE UPPER TIGRIS REGION 173

Theoretical Problematics, PhD Thesis, Dokuz Eyliil
University, Izmir.

KiTtcHEN, W. - RONAYNE, M.
2001 - “The Ilisu Dam in Southeast Turkey: archaeol-
ogy at risk”, Antiquity 75 (287), 37-38.

Kozsg, G. ]
2017 - (ed.) Batman Ili Kiiltiir Envanteri, vols. I-111,
Batman.

Kozgg, G. - GUNGQR, A.
2022 - Mardin Ili Kiiltiir Envanteri, vol. 2. Midyat —
Dargegit, Mardin.

Komurcu, M.
2001 - “Cultural Heritage Endangered by Large Dams
and its Protection under International Law”, Wiscon-
sin International Law Journal, 20/1, 233-296.

Laneri, N.
2016 - (ed.), Hirbemerdon Tepe Archaeological
Project 2003-2013 Final Report: Chronology and
Material Culture, Bologna.

MaRrcHETTI, N. et alii

2019 - N. MarcrHETTI, A. CUrct, M.C. GaTtTO, S. Nico-
LINI, S. MUHL, F. ZAaNA, “A multi-scalar approach for
assessing the impact of dams on the cultural heritage
in the Middle East and North Africa”, Journal of Cul-
tural Heritage 37, 17-28.

2020 - N. MarcHeTTl, G. BiteLLl, F. Franc, F. Zal-
NA, “Archaeology and Dams in Southeastern Turkey:
Post-flooding Damage Assessment and Safeguarding
Strategies on Cultural Heritage”, Journal of Mediter-
ranean Archaeology 33 (1), 29-54.

Martney, T. et alii
2017 - T. MATNEY, J. MAcGINnis, D. Wicke, K. KOrRoGLU,
Ziyaret Tepe: Exploring the Anatolian Frontier of the
Assyrian Empire, Istanbul.

Oxkse, A.T.
2015 - “Staudammprojekte und Archéologie: Ret-
tungsgrabungen in der Siiddstlichen Tiirkei”, in U.
YaLciN, H.-D. BIENERT (eds.), Anatolien: Briicke der
Kulturen, Aktuelle Forschungen und Perspektiven in
den deutsch-tiirkischen Altertumswissenschaften, Bo-
chum, Bonn, 111-129.
2019 - “Tlisu Baraj1 Insaat Sahasinin Arkeolojik Potan-
siyeli”, Aras Tiirkiye Eski Yakin Dogu Arastirmalar
Dergisi 1, 42-61.
2023 - “Investigations on Archaeological Heritage in
the Reservoir Area of the Ilisu Dam and Their Pres-
entations in Regional Museums”, in H. HavaiNen, J.
NoRrRris, A. ALGHIZAWAT (eds.), Cultural Heritage.: At
the Intersection of the Humanities and the Sciences
(Archéologie: Forschung und Wissenschaft 7), Miin-
ster, 463-477.

OksE, A.T. et alii
2014 - A.T. OxsE, N. ERpoGaN, A. GORMUS, E. ATAy,
A. OncU, A.YUCEL, A.A. BAYRAKTAR, B. YuceL, H.
LevenT, H. AkaN, Y. ErRDAS, M. ErRoOGLU, A. GUNES, Y.
TaN Atay, S. TorpiL, Z. HAMiOGLU GUNES, V. GURDIL
Oncu, M. TurAN, S. ALTUN, Salvage Project of the
Construction Area of the Ilisu Dam I: The Iron Age,
Mardin.
2015 - A.T. OxsE, N. ERpoGAN, A. GORMUS, E. ATAY,
A. Oncu, V. GurpiL Oncu, A. YUCEL, H. LEVENT, A.A.
BAYRAKTAR, S. ALTUN, M. ErRoGLU, A. GUNES, Y. TAN
Atay, H. Akan, S. TorriL, Z. HAMioGLU GUNES, M.
TuraN, Salvage Project of the Construction Area of
the Ilisu Dam II: The Chalcolithic Period, Mardin.
2018 - A.T. Oksk, A. GormUs, N. ERpoGAN, E. ATay, 1.
CETINKAYA, A. GUNES, Y. ATAY, H. LEVENT, M. EROGLU,
S. TorpriL, Z. GUNES, A. YUCEL, M. TURAN, S. ALTUN, H.
AKAN, V. Akkas, Y. Erpas, V. Gurpic Oncu, A. Oncu,
A.A. BAYRAKTAR, M. Boz, A. GORMEZ, Salvage Project
of the Construction Area of the llisu Dam III: Roman
Empire Period, Middle and New Ages, Mardin.
2024 - A.T. OxSE, A. GormUs, E. OyBak DONMEZ, D.
SiLiBoLATLAZ BAvkara, I.T. ONEN, 1. CETiNKAYA, A.
EMANET, E. Bozkurt, F. TaGMA, E. CiHANGIR, Salat
Tepe I: Iron Age Nomads in the Upper Tigris Region,
Ankara.

Onen, LT.
2006 - Salat Tepe Buluntular: Isig1 Altinda Dogu ve
Giineydogu Anadolu Erken Demir Cag Kiiltiirel Ya-
pist, MA Thesis, Hacettepe University, Ankara.

Ozpocan, M.
1977 - Lower Euphrates Basin 1977 Survey, Anka-
ra.
2000 - “Cultural Heritage and Dam Projects in Tur-
key: An Overview”, in S.A. BRaNDT, F. HassaN (eds.),
World Commission on Dams, Working Paper: Dams
and Cultural Heritage Management, Final Report,
August 2000, 58-61.
2001 - Tiirk Arkeolojisinin Sorunlart ve Koruma
Politikalar, {stanbul.
2006 - “Keban Projesi ve Tiirkiye’de Kurtarma
Kazilar1”, in V. TorLun, T. TakaoGLu (eds.), Sevim
Bulu¢ Ani Kitabi, Canakkale, 13-19.
2013 - “Dilemma in the Archaeology of Large-Scale
Development Projects: A View from Turkey”, Papers
from the Institute of Archaeology 23 (1), 1-8.
2021 - Firat’la Dogan Barajlarla Yok Olan Kurtarma
Kazilariyla (Geri Kazanilan) Kiiltiir: FIRAT 1964-
2004 — 40 Yilin Ovykiisii, istanbul.

Ozkaya, V. - CoskuN, A. - Soyukaya, N.
2013 - Kortik Tepe: The First Traces of Civilization
in Diyarbakir, Istanbul.

RADNER, K.
2004 - Das mittelassyrische Tontafelarchiv von Giri-
cano/Dunnu-Sa-Uzibi. Ausgrabungen in Giricano 1
(Subartu 14), Turnhout.



174 AYSE TUBA OKSE

SAVE-SODERBERGH, T.
1971-72 - “International Salvage Archaeology: Some
Organizational and Technical Aspects of the Nubian
Campaign”, Annales 25-26, 116-140.

SCHACHNER, A.
2020 - Ausgrabungen in Giricano II: Die chalkolithi-
sche Siedlung von Giricano am Oberen Tigris (Sub-
artu XLIV), Turnhout.

Snoup, D.
2006 - “Can Archaeology Build a Dam? Sites and
Politics in Turkey’s Southeast Anatolia Project”, Jour-
nal of Mediterranean Archaeology 19 (2), 231-258.

SiLiBOoLATLAZ BAYKARA, D.
2014 - Zooarchaeological Analysis on Faunal Re-
mains from Salat Tepe, South-Eastern Turkey, PhD
Thesis, Middle East Technical University, Ankara.

Stammirti, E.
2015 - Cross-Cultural Analysis of the Policy, Applica-
tion and Effect of Legislation Concerning Archaeolog-
ical Sites in Reservoirs, and Implications for Future
Reservoir Works and Site Monitoring, PhD Thesis,
University of Edinburgh.

Tuna, N. - OzTURK, J.
1999 - (eds.), Salvage Project of the Archaeological
Heritage of the Ilisu and Carchemish Dam Reservoirs
Activities in 1998, Ankara.

Tuna, N. - OzTURK, J. - VELIBEYOGLU, J.
2001 - (eds.), Salvage Project of the Archaeological
Heritage of the Ilisu and Carchemish Dam Reservoirs
Activities in 1999, Ankara.

Tuna, N. - VELIBEYOGLU, J.
2002 - (eds.), Salvage Project of the Archaeological
Heritage of the Ilisu and Carchemish Dam Reservoirs
Activities in 2000, Ankara.

Tuna, N. - GREENHALGH, J. - VELIBEYOGLU, J.
2004 - (eds.), Salvage Project of the Archaeological
Heritage of the Ilisu and Carchemish Dam Reservoirs
Activities in 2001, Ankara.

Tuna, N. - Doonan, O.
2011 - (eds.), Salvage Project of the Archaeological
Heritage of the Ilisu and Carchemish Dam Reservoirs
Activities in 2002, Ankara.

UNESCO
1972 - United Nations Educational, Scientific and
Cultural Organisation. Convention Concerning the
Protection of the World Cultural and Natural Heri-
tage, Adopted by the General Conference at its se-
venteenth session, Paris.
2010 - Managing Disaster Risks for World Heritage.
Available at: https://whc.unesco.org/en/managing-
disaster-risks/ (Accessed in 27.07.2023).
2013 - Managing Cultural World Heritage, Paris.

Vv. AA.
2000 - Gap Bdélgesinde Kiiltiir Varliklarinin Korun-
mast, Yasatilmast ve Tanitilmasi Sempozyumu in 01-05
Haziran 1998 Sanhurfa, Ankara.
2013 - The Ilisu Dam and HEP Project Excavations
Season 2004-2008, Diyarbakir.
2018 - Batman Museum, The Ilisu Dam HEP Project
Excavations, Batman.

WHaLLON, R.
1979 - An Archaeological Survey of the Keban Re-
servoir Area of East-Central Turkey (Memoirs of the
Museum of Anthropology 11), Ann Arbor.

Y ASiN MEIER, D.
2014 - Zwischen Anatolien und Mesopotamien: Kul-
turaustausch in der Mittelbronzezit am Oberen Tigris
anhand der Keramik von Salat Tepe, Siidosttiirkei,
PhD Thesis, Bern University, Bern.

ZAINA, F. - TAPETE, D.
2022 - “Satellite-Based Methodology for Purposes
of Rescue Archaeology of Cultural Heritage Threat-
ened by Dam Construction”, Remote Sensing 14 (4),
1009.



ANDREA TiTOLO™®

NORMALIZED DIFFERENCE WATER INDEX FOR
CULTURAL HERITAGE. A REPRODUCIBLE METHOD
FOR MONITORING FLOODED ARCHAEOLOGICAL SITES

ABSTRACT

This paper presents a reproducible and adaptable
methodology for monitoring and analyzing archaeo-
logical sites that resurface from fluctuating lake wa-
ters. This innovative workflow addresses a growing
need for a second-phase salvage approach by utilizing
spectral indices extracted by free medium-resolution
satellite images combined with zonal statistics to ana-
lyze the resurfaced area of archaeological sites. The
methodology incorporates cloud-computing, open-
source GIS, and programming languages tailored
for reuse, ensuring reproducibility and ease of use.
Thanks to the results available, the different applica-
tions in which the workflow was already tested, and
the future possibilities, the paper will show how a
tool like the one presented here can fill a gap in the
current archaeological workflow regarding emerging
cultural heritage.

KEYWORDS
Remote sensing, change detection, R, Google Earth
Engine, QGIS

1. INTRODUCTION

The construction of dams and subsequent creation
of artificial reservoirs is one of the significant threats
to archaeological sites in Western Asia, together with
conflicts and natural catastrophes.' For decades, local
institutions, governments, and international organi-
zations have sponsored archaeological rescue proj-
ect prior to the submersion of archaeological sites.?
Even if a large number of projects took place, recent
studies highlighted how the knowledge of potential
cultural heritage loss due to dam construction is less
than optimal.> Most importantly, it has been pointed
out that there is a growing need for a post-flooding
assessment of cultural heritage and a continuous
monitoring of archaeological sites. This need arises
from the knowledge that sites, even if submerged,
are not necessarily lost for good.* Multiple pieces of
evidence show how cultural heritage can re-emerge
due to cyclical or episodic reservoir water fluctua-
tions, urging for a need for so-called second-phase
salvage approaches.’

This paper wants to address the topic by describ-
ing a reliable, adaptable, and reproducible tool and

workflow for monitoring the resurfacing of archaeo-
logical sites at a larger scale on a multitemporal basis,
bringing examples from two recent case studies that
relied on it: the Mosul Dam and the Tishreen Dam.
The workflow was created to answer the following
research questions:

* How can we identify which sites have been af-
fected by water level fluctuations?

» Can we identify sites more at risk of damage and
erosion among those affected by water fluctua-
tions?

* How can we document and monitor these sites
in the long term and in the future?

* Can we make this process reproducible and
adaptable to multiple case studies?

This workflow was initially tested in an early-stage
shape on three different dams in Iraq in order to check
whether the issues above could be tackled efficiently
or not.* The second iteration, presented here, is con-
sidered to be more mature, as it draws from the ex-
periences (both in code quality and methodology) of
the Mosul Dam’ and the Tishreen Dam® applications,
and is now integrated in a still in development tool
with a broader scope, such that a new presentation of
the computational methods underpinning it seemed
necessary. While the two case studies are described
in separate papers,’ the detailed methods behind the
workflow will be presented in detail here. A summary
of the outcomes that the workflow can deliver will
also be described (based on the aforementioned appli-
cations), followed by a discussion on the workflow’s
potential, usefulness, and reproducibility.

* Dipartimento di Studi Storici, Universita di Torino.

' On the conflicts generated by water management, see e.g.
Luru 2001; GLEick 2014, AL-ANsar1 2016. For archaeology and
dam construction, see e.g. LUKE, MESKELL, 2019; MARCHETTI ef
alii 2019; EipEm 2020.

2 EipEM 1999; WILKINSON 2004.

3 MARCHETTI et alii 2018; 2019.

* See e.g. Emem 2015; EipeMm et alii 2019; Embem 2020, Scon-
70, Qasim 2021; Sconzo, Sivi, TitoLo 2023.

> See Sconzo, Smvi, TitoLo 2023; this volume; Sconzo, Sivi
this volume.

¢ Trroro 2021.

" Sconzo, Simi, TitoLo 2023.

8 Sconzo, Smvr, TrtoLo this volume.

? Sconzo, Sivi, TiroLo 2023; this volume.
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Fig. 1 - Conceptual workflow for extracting resurfaced area information from archaeological sites polygons.

2. THE WORKFLOW

While the main objective of this workflow, name-
ly to distinguish water from other surfaces on sat-
ellite images, seems relatively simple, the reality
is quite different. Various methods are listed in
the scientific literature, and each tends to account
for different environmental situations (see below).
Multiple approaches exist because the identification
relies on how the water absorbs the sunlight at dif-
ferent wavelengths and frequencies of the electro-
magnetic spectrum, and the surrounding landscape
highly influences the results. The idea behind the
workflow is rather straightforward: remote sensing
offers a method to distinguish between water and
non-water surfaces, which is usually aimed at de-
limiting water surfaces, but for archaeological sites,
this is not always enough and will merely show if
a site is under the water or not. However, once we
have this information, we can revert the question and
quantify the resurfaced site area based on available
information. In order to obtain these results, several
steps are required and described below (see also
Fig. 1), namely:

* The choice of appropriate method of delineating
water on satellite images.
* The application of a change detection technique,
which is divided into:
» Choice of suitable satellite images and a time-
frame for the analysis.
* Processing of the satellite images using a
change detection algorithm.
* Post-processing to remove noise and false posi-
tives/negatives.
* The calculation of the percentage of the resur-
faced area and the creation of an output data-
set.

2.1 Spectral Indices

Several alternatives have been proposed for ex-
tracting water surfaces from satellite images.' One is
density slicing. This single-band method relies on the
Near-Infrared (NIR) band to obtain information about

" Du et alii 2014; Li et alii 2013, for a more recent application
see PANG et alii 2024.
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water surfaces.! The downsides of density slicing ap-
proaches are their sensibility to shadows (either from
reliefs, clouds, or urban areas) and the resulting risk
of introducing errors. Another method is the Tassel-
lated Cap Transformation, which compresses all the
information into three bands (greeness, brightness,
wetness), thus enhancing spectral band information.
However, this process tends to overestimate the pres-
ence of water, and it does not behave reliably when
shadows are present.

A more common method involves the use of spec-
tral indices (SI). SI are widely used in a myriad of
applications, both in archaeology and not."? SI are
combinations of two or more bands, and they indi-
cate the relative abundance of the element of inter-
est inside the image. SI have some advantages over
the methods mentioned before, as they are usually
easier to obtain and tend to lead to more robust re-
sults.” There are different indices available, but for
the workflow, the Normalized Difference Water Index
(NDWI)" was chosen, as it is generally agreed that it
performs better at delineating water masses." In par-
ticular, a variation of the original known as mNDWI
(Modified NDWI)'® was employed, because, thanks
to the use of the Short-wave Infrared Band instead of
the original Near Infrared one, it can perform better
than the regular NDWI (see below). The mNDWTI is
expressed by the following formula (in round brack-
ets are the names of the spectral bands used).

(Green) — (SWIR)
(Green) + (SWIR)

This formula was chosen because it can avoid reg-
istering urban elements as water surfaces (having a
similar spectral response, they can often get mixed),
and it performs better in areas without dense vegeta-
tion. While the formula is sensible to snow,!” which
can sometimes be wrongly registered as water, the
study areas in which this workflow has been applied
are unlikely to be extensively covered in snow, or at
least in a measure that would hamper the identifica-
tion of water. These choices worked for the Iraqi
and Syrian dams on which the workflow was tested
(see below). However, the interplay between natural
and anthropic elements and their effect on satellite
images must always be carefully evaluated before
proceeding.

The equation will generate a singleband image
with pixel values between -1 and 1. The interpreta-
tion of this index is based on an arbitrary conven-
tional threshold of 0, meaning that all pixel values
above zero are considered water surfaces, and below
zero are considered land or, more correctly, non-water
surfaces. While the NDWI is used to identify water
bodies, if the extension of an archaeological site is
known, then it can be used to check if the surface
is underwater or not by simply counting the num-
ber of land and water pixels inside the site area. In

mNDWI =

fact, the difference between an emerged and a sub-
merged archaeological site on satellite images will
be whether pixels can be identified as representing
water or not.

2.2 Change Detection Technique
2.2.1 Choice of Satellite Images and Timeframe

At its core, change detection comprises a series
of methods of identifying and quantifying changes
in the pixels on a raster image (drone, satellite, or
aerial). The aim is to detect changes in the same geo-
graphical area over time by comparing pixel values
of each image and applying change detection algo-
rithms according to the application’s need. There are
a variety of change detection methods,'® but they all
follow a similar workflow: pre-processing of the cho-
sen satellite images to remove noise and inaccuracies,
application of the change detection algorithm, and
post-processing."’

After deciding how to extract water surfaces (see
above), a choice regarding which satellite images to
use has to be made. Since the idea is to be as af-
fordable and reliable as possible, the workflow relies
on freely available medium-resolution images, i.e.,
Landsat and Sentinel-2 images. While their medium
resolution might not be ideal for smaller-scale analyz-
es, the advantages in accessibility, costs, processing
time, and disk space vastly outweigh the downsides.?
Moreover, many artificial lakes were constructed
years before most commercial satellites came into
operation. Thus, Landsat images are almost a nec-
essary choice for a multi-temporal analysis. Images
were taken at the Bottom-of-Atmosphere reflectance
to minimize the impact of atmospheric reflectance on
the resulting spectral index.?! There is also a need to
define a time frame and interval to acquire the satel-
lite images. In the first iteration of the workflow, the
analysis was conducted with one image per year from

""For an archaeological application see MARCHETTI et alii
2019.

2 see e.g. AGapriou, Hapnmitsis, ALEXAKIS 2012; CALLEIA et
alii 2018; FuLDAIN GONZALEZ, VARON HERNANDEZ 2019; KALAYCI
et alii 2019.

B Du et alii 2014.

" McFEETERS 1996.

S Du et alii 2014; Qiao et alii 2012; Li et alii 2013; ACHARYA
et alii 2016.

' Xu 2006.

7 ACHARYA et alii 2016.

'® For a comprehensive review, see e.g. LU et alii 2004; CHENG
et alii 2023.

Y CHENG et alii 2023, 3-4.

2 In particular, regarding issues and costs for archaeologists
and remote sensing specialist working in SWA, see RAYNE et
alii 2020 with related bibliography.

2L Agariou et alii 2011; Hapnmirtsis et alii 2010.
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Fig. 2 - Example of information gathered from the DAHITI. A) Mosul Dam water level plot. B) Tishreen Dam water level plot.

the filling of the reservoir to the present day. How-
ever, this choice might be limiting and not helpful in
highlighting water fluctuations within the same year.
For this reason, the workflow relied on quantitative
data of reservoir water level variations provided by
the Database for Hydrological Time Series of Inland
Waters (DAHITI).” The DAHITI registers water level
and other lake characteristics through remote sens-
ing over several years (Fig. 2). Data on the water
level were leveraged in order to link the results of the
analysis to a precise value. Thus, the time frame was
usually limited to the available coverage of the DA-
HITI for our study area. Since the DAHITI records
water levels throughout the year, but not necessarily
for all the months, a decision was made to extract
minimum and maximum water levels for each year
and to limit our analyses to two instances per year.

This means that in the current workflow, we take two
images per year, one for the months with minimum
water level and one for the maximum water level
based on the DAHITI data.

2.2.2 Processing of Satellite Images

Usually, the larger the time period, the larger the
number of satellite images to utilize. Manual process-
ing of all these images would take a long time; thus,
the workflow relies on cloud computing to quickly
apply different processes over multiple images. The
most commonly used platform for remote sensing

22 SCHWATKE et alii 2015.
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Fig. 3 - Google Earth Engine Code Editor interface and NDWI composites.

cloud-computing is Google Earth Engine (hereafter
GEE).” The platform, launched in 2017, offers peta-
bytes of geospatial data and allows the quick ap-
plication of different and complex algorithms. The
platform has seen a growing number of easily ac-
cessible web apps; however, a basic understanding
of Javascript is still required for specialized applica-
tions, to write the code necessary for the analyses.
Two scripts were written to generate NDWI images
for Landsat and Sentinel-2 data.** The NDWI images
were generated as monthly composites by applying
first a cloud filter to avoid cloudy images, a cloud-
masking function to mask out clouds and unwanted
pixels, and then by averaging the NDWI values for
each pixel of each image that fell within the monthly
range.” Using monthly composites instead of single
images has some advantages as it helps, for exam-
ple, to reduce the impact of clouds or reliefs shad-
ows.” The GEE scripts generates images for all 12
months of each year. The images then go through a
manual visual inspection to assess if the algorithm
outputs valid images or not (Fig. 3).”” While gener-
ated composite images were selected for the months
highlighted by the DAHITI, if a composite was not
available for the selected months, or its quality was
not good enough, the closest month with the highest/
lowest water level was selected, and so on. As stated
above, the generated images will contain pixels rang-
ing from -1 to 1.

2.2.3 Post-processing

As mentioned before, the interpretation of the
NDWI relies on an arbitrary threshold, with values
above this threshold counted as water surfaces and
below as non-water surfaces. This threshold is usu-
ally set at 0, but during the reclassification process
(see below), it is essential and generally advisable to
experiment with different values in order to ensure
a better-quality output and avoid errors.”® Most er-

* GORELICK et alii 2017.

** The scripts are available at: https://github.com/ReLand-
Project/ReLandTishreen and https://github.com/ReLandProject/
MosulDrownedLandscapes. The same scripts were merged and
translated in R (see discussion) for enhanced reproducibility.

* Monthly composites are pixel operations on multiple satel-
lite images acquired during a selected time frame. All the images
within the timeframe are combined using specific mathematical
operations (in our case the median) called reducers in GEE, to
generate a single (usually clearer) image. Of course, usually the
more images available, the better the results.

26 RAYNE et alii 2020; SAGAR et alii 2017.

"It might happen, for example, that not enough images are
present for the selected time frame, and that missing pixels
removed from the cloud-masking function are not filled with
other data from the same period because of the lack of images.
In this case, a different month was selected, to avoid potentially
missing information that could alter the final result.

2 ACHARYA et alii 2016, FisHer, DANAHER 2013 Ji, ZHANG,
WrLIE 2009.
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Fig. 4 - Example of difference results on applying a O thresh-
old (A) and a 0.05 threshold (B) to the reclassification process.

rors, especially with the formula employed here, are
caused by shadows and snow, which typically have a
similar spectral signature to water in the SWIR band.
An example is the images generated in one of the two
major case studies to which this workflow was ap-
plied, i.e., the Mosul Dam. Here, tweaking the thresh-
old to 0.05 instead of plain 0 helped minimize errors,
bringing sensible improvement visible also at the na-
ked eye (Fig. 4). For the Tishreen Dam, on the other
hand, a threshold of 0 seemed accurate enough. As
briefly noted by these two examples, while a thresh-
old set at 0 can still lead to useful results, it is likely

that different areas will require different tweaks and
an accurate inspection before proceeding with the
reclassification.

The threshold is essential for the next step of the
post-processing. The generated NDWI images con-
tain different pixel values ranging from -1 to 1; how-
ever, to calculate the temporal change within each site
area, it is necessary to have unique values to quantify
(i.e., to calculate the percentage of each single value).
This involves reclassifying images to a set of values,
in our case two: non-water and water surfaces. The
workflow leverages the open-source programming
language R to do that.®® An R script was written to
reclassify the generated composites based on the se-
lected threshold quickly.”” As mentioned before, to
interpret the NDWI, values above the threshold are
considered water and values below are considered
non-water surfaces. Thus, citing the example of the
Mosul Dam above, in the reclassification script, all
pixel values below 0.05 are reclassified as 0 or non-
water surface, and all those above or equal to 0.05
are reclassified as 1 or water surface.

However, a visual inspection of the resulting re-
classification output is not enough, and there is a
need for a qualitative measurement of the reclassified
results. This is crucial because it will inform on how
good the distinction between water and non-water
features is and how effectively the workflow is iden-
tifying emerged site areas. The process for obtaining
this qualitative measure is called accuracy assessment
and is evaluated using a confusion or error matrix.*'
The accuracy assessment also aids with another com-
mon issue of reclassification of medium-resolution
images, i.e., mixed pixels. Inaccuracies may occur
when more than one class (in this case, land/water)
is present within a single pixel, thus possibly result-
ing in an incorrect pixel attribution or a failure of
change detection. This is usually addressed by manu-
ally inspecting several sample pixels against a higher
resolution image from the same time and area of the

2 https://www.r-project.org/ (last accessed 2024-03-07).

3% This is done leveraging the {raster} package (https://cran.r-
project.org/web/packages/raster/index.html, last accessed 2024-
03-07).

! The error matrix is a way of comparing the expected results
(the one from the reclassification) with actual pixel information
from either ground truth or higher-resolution reference images
(CongarLtoN 1991; ConGALTON, GREEN 2019). In the error matrix,
there are three main pieces of information present: Overall Ac-
curacy (which measures how accurate is the overall reclassifi-
cation of the entire image), Producer’s Accuracy (measures the
“omission errors”, i.e., false negatives, answering the question
“how likely is it that a pixel known to be water has been mapped
as such in the reclassified image), and User’s Accuracy (mea-
sures the”commission errors”, i.e., false positives, answering the
question of how likely it is that a pixel counted as water in the
reclassified image is also water in the reference image).
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Satellite Images Overall Accuracy Producer’s Accuracy User’s Accuracy
Landsat 5 98.01% 98.63% 94.74%
Landsat 7 98.59% 100% 95.22%
Landsat 8 98.36% 99.24% 95.08%
Sentinel-2 98.36% 99.24% 94.99%

Tab. 1 - Confusion Matrix for the Mosul Dam Dataset.

Satellite Images Overall Accuracy Producer’s Accuracy User’s Accuracy
Landsat 7 98.74% 98.57% 97.18%
Landsat 8 98.31% 98.48% 95.59%
Sentinel-2 99.16% 98.57% 98.57%

Tab. 2 - Confusion Matrix for the Tishreen Dam dataset.

reclassified one, registering classification errors, or
using ground validation of reclassified areas. Gener-
ally, it is quite problematic to carry out an accuracy
assessment for time-series change detection images,
the main reason being that usually there are no higher
resolution images for most of the analyzed periods
and no field data.* This, in turn, means that the ac-
curacy assessment needs to use the same data that
were employed for generating the NDWI, which is
not always optimal. However, when a limited num-
ber of classes is used (in this case, as explained, just
two), it has been proven that these images can still
yield optimal results.” During this workflow, valida-
tion has been carried out for two images per sensor,
one with a lower water level, and one with a higher
water level. All the images used for validation were
true-color composites, pansharpened for Landsat 8,
or at a higher resolution for Sentinel-2.** Sampling
is carried out at the per-pixel level using a strati-
fied random sampling®® with two classes: water and
non-water pixels. This method allows for allocating
enough samples for each class depending on their
area proportion, thus accounting for the lake area
variation between images. Validation is conducted in
QGIS using the open-source Semi-Automatic Clas-
sification Plugin.’*®* When mixed pixels were detect-
ed, the reference class was assigned to either wa-
ter or non-water, depending on the most prevalent
class inside the sample. Overall, the NDWI showed
promising results for both the case studies of Tish-
reen and the Mosul Dam and for all the satellites,
confirming that the reclassification and the thresh-
old choice were appropriate for the two regions.”
In particular, with a minimum overall accuracy of
98% (see Tab. 1 and Tab. 2 for details on both dams)
the reclassification can be considered good quality
enough. With these results, we can be quite confident
that the reclassification works as expected, but again,
each new application should engage in some sort of

accuracy assessment to find the optimum threshold*.

After the image reclassification and the accuracy
assessment of the results, the next step is to calculate
the percentage of emerged area for each site under
investigation. The workflow leverages the Zonal His-
togram Algorithm, which counts each unique value
from a raster layer contained within polygon features,
which is why there is a need for a set of unique values
(the reclassification output) (Fig. 5). The zonal his-
togram is a QGIS algorithm and was used in all the
case studies mentioned above.* The output of a zonal
histogram 1is a series of shapefiles (the same number
as the satellite images used) with the count of each
unique pixel in their attribute table. After applying the
Zonal Histogram, there is a need to convert the counts
for each monthly image in percentages, merge the re-
sults, and obtain a single shapefile with the amount of
resurfaced extent for each site. The whole procedure
is carried out again using the R programming lan-

32 CoNGALTON, GREEN 2019; OLOFSSON et alii 2014.

33 OzELKAN 2020; SAGAR et alii 2017.

* The resolution of the reclassified Sentinel-2 NDWI com-
posites is 20m (because of the use of the SWIR band), while
the true color composites are 10m.

35 CONGALTON, GREEN 2019.

3¢ CoNGEDO 2021.

7 Generally, when there are only two classes in the reclas-
sified image and the separation between the lake and its sur-
roundings is clear, good results are expected (FisHER, DANAHER
2013).

3 The lower User’s accuracy compared to the Overall and
Producer’s accuracy is usually tied to the medium-resolution
nature of the satellite images and the difficulty of dealing with
mixed pixels. If this value is lower, it might also indicate a need
to tweak the threshold further.

¥ The algorithm documentation is available at: https://docs.
qgis.org/latest/en/docs/user manual/processing_algs/qgis/raster-
analysis.html#zonal-histogram (last accessed 2024-03-07).



182 ANDREA TITOLO
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Fig. 5 - Conceptual model of the Zonal Histogram Algorithm.

Fig. 6 - Example of missing information due to clouds and
lack of enough images for the median reducer to fill miss-
ing pixels.

guage, and specifically the {qgisprocess} package,®
which allows to run QGIS algorithms inside R. A
script (also available in the project repository, see
below) was written that apply the algorithm, converts
the results to percentages and merge the results, cal-
culating also other fields useful for a classification of
the results, which will be discussed below.

Fig. 7 - Example of area that might be classified as non-water
surface but not necessarily accessible on foot.

2.3 Technical Limitations

Change detection is a complex challenge that de-
pends on many factors according to the chosen meth-
od. There are, thus, some technical limitations that
even threshold tweaking and accuracy assessment
cannot overcome. Firstly, a solid archaeological data-
set is highly advised. In the Mosul Dam case study,
this was already prepared thanks to a recent work of
literature review, remote and ground surveys,*' and
was further improved for the case study in question.*

‘O DUNNINGTON et alii 2023.
4 Sconzo, Simr 2020.
42 Sconzo, Simi, TitoLo 2023.
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Name 2020-08 2021-05 AlwaysEm | AlwaysSub Affected NeverEm | NeverSub
Duluk 100 100 1 0 0 0 0
Hammam Saghir N 41 100 0 0 1 0 0
Tell Ahmar 53 91 0 0 1 0 0
Tell El-Kebir 0 0 0 1 0 1 0

Tab. 3 - Partial example of attribute table of the output shapefile with quantitative columns.

The same care for a dataset creation was applied for
the Tishreen dam case study.* The main reason as to
why an accurate dataset is needed is twofold. First,
the major complication to the dataset comes in the
case of overlapping and contradictory information in
published data. This issue can affect the effective re-
construction of the site areas, and in return make the
resurfaces calculation less effective. A second issue
comes from the types of sites recorded during the past
archaeological surveys and it is also linked to how
this workflow operate. All the processes highlighted
above assume that a site extends horizontally on a
(relatively) limited and identifiable area. This poses a
challenge when dealing with types of sites for which
the extension cannot be practically reconstructed. A
primary example of this is the burial caves in the
Tishreen Dam, which, while recorded and analyzed,
are likely not correctly represented in the results.*
This is not a limitation of the workflow per se, as
the latter operates correctly, but something to keep
in mind when applying it.

Due to being based on multispectral images, the
workflow is also sensible to clouds. This means that
in regions where clouds are heavily present, they can
impact the availability of satellite images and, thus,
the applicability of the workflow to the entire selected
period. Another element that was identified during
the work on the Tishreen Dam is that the workflow
can be exposed to errors induced by null (or NA)
values. NA values are missing data present in the sat-
ellite images due to registration errors, other factors,
or sometimes the removal of clouds from the cloud
masking process (Fig. 6). While NA values are not a
substantial issue if recognized early, they can impact
the quantitative calculation if that is not the case.®
Currently, a manual inspection is in place to remove
any NA value before this calculation are made, but
in the future, this will be automated.*®

Lastly, the tool discriminates between water and
non-water surfaces, but it does not return any infor-
mation about the surroundings of a site or its acces-
sibility. The NDWI correctly identifies a terrain as
non-water surface. However, that terrain might still
be inaccessible due to river deposits, for example
(Fig. 7). This is not an error in the reclassification
or index extraction. However, sometimes, this factor
needs to be accounted for if field surveys are planned
based on the results. For this reason, inspecting re-

cent true-color satellite images before or during field
surveys is always advisable.

3. REsuLTS

This section will briefly explain what potential re-
sults the workflow can produce. However, an entire
case study is not included below, as each applica-
tion with the respective results has been presented
separately.”’ Therefore, only a general presentation
of all the possible outcomes from applying the work-
flow will follow. Primarily, the workflow will pro-
duce quantitative results, which can be connected to
qualitative information to enhance the understanding
or expectations regarding, for example, sites survival
rates, as discussed below.

First and foremost, the workflow outputs two
shapefiles (one for the maximum water levels and
one for the minimum water levels) with an identi-
cal structure. An attribute table contains the emerged
percentage of each site for each observation, i.e. as
many columns as satellite images utilized. Appended
to this table are also five more qualitative columns
with records in a binary format (0 or 1) (Tab. 3): two
of these are relative to the whole study period and
have identical values in both shapefiles (NeverEm,
NeverSub). These two columns record whether a site
was never exposed or never touched by the waters.
The other three columns are relative to the water level
period (i.e., minimum or maximum water level) and
record whether a site has been affected by the water
fluctuations (Affected), if it has always been outside
or under the water in the respective water level period
(AlwaysEm, AlwaysSub).

4 Sconzo Sivi, TiToLo, this volume.

4 See the discussion in Sconzo, Smvi, TitoLo, this volume.

% This is because the NA values, if not removed or accounted
for, can distort the percentage calculation.

4 See also Sconzo, Simi, TitoLo, this volume, note 56 on
another limitation specific for the Tishreen Dam, that is not
however directly related to the methods presented here, but to
the lack of DAHITI data for the years of analysis.

47 See Sconzo, Simi, TitoLo 2023 for the Mosul Dam case
study and Sconzo S, this volume, for the Tishreen Dam Case
study.
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Fig. 8 - Example of quantitative results: emergence pattern categories for the Mosul Dam (A) and the Tishreen Dam (B).

i | status of archaeological Sites
Always Emerged at l.w.l.
Always Submerged at l.w.l.
Never Emerged
MNever Submberged
Affected

Fig. 9 - Example of quantitative results coupled with spatial data: spatial distribution map with emergence pattern categories
for archaeological sites in the Mosul Dam.
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Percentage of Site Area Resurfaced During Periods of Minimum and Maximum Water Level (2000-2023)
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Fig. 10 - Example of single sites analysis results: emergence patterns for selected sites in the Tishreen Dam.

One of the immediate data that can be extracted
from this shapefile are quantitative information ob-
tained by counting the number of sites that in the peri-
od under examination have never been exposed, those
that have never been touched by the ebbing waters,
and those that are instead still affected by the water
fluctuation processes (Fig. 8). Moreover, by dividing
the inspection years in minimum and maximum wa-
ter level periods, the workflow is able to assess how
many sites are outside the water when the lake is at
its lower levels, and those which are generally easily
submerged when the water is higher.

The creation of a shapefile with this information
also means that the spatial distribution of the site cat-
egories mentioned before can be observed to further
understand behaviors and patterns (Fig. 9). At this
point, one could also factor in qualitative data, such
as the site type, to inspect whether a site’s morphol-
ogy can influence its emersion patterns. Moreover,
understanding site morphology can also help to un-
derstand possible damages and survival rates further
down the line.

Thanks to the time-series images, the workflow
can also quantify emerged archaeological features per
year, according to water level periods. This temporal
quantification, especially when coupled with water
level data (e.g., from DAHITTI), can help understand
emersion patterns across different years. It is pos-
sible to highlight years in which significant reductions
in water level occurred and associate these numbers
with the number of resurfaced sites. This inspection
is useful not only to assess past behaviors but also
to plan safeguarding activities. In fact, similar re-
ductions in water level are expected to bring a simi-
lar number of sites outside the water. This element

is particularly evident when the number of exposed
sites and years with similar water levels is associated
with the spatial location of the same archaeological
features. This association shows how it is possible to
leverage the history of the lake to understand emer-
sion patterns and prepare salvage operations in the
future. Another outcome of the time-series analysis
is also the identification of any sudden changes in
the lake’s surface and their impact on the cultural
heritage. While typically the changes in the lake level
are gradual, sudden changes might happen due to
water management choices or other external events
not always linked to the natural behavior of the reser-
voir.® Knowing how and which sites are more prone
to resurface also in this occasion in another valuable
information for salvage activities.

While general data are definitely useful, the work-
flow also allows for the inspection of single sites.
General trends might hide local behaviors that are
only visible when inspecting each site on its own.
We can, in fact, group sites based on their resurface
history (Fig. 10). Knowing that, for example, a group
of sites will resurface only when there is a substantial
reduction in the water level is another valuable addi-
tion to the planning of salvage activities. This knowl-
edge can, in fact, help in the prioritization process
and lead to more informed undertakings.

Lastly, on a smaller scale, the workflow is also
useful for analyzing single sites without the need
to examine a larger region or a group of different
sites. Inspecting a single site can help understand

“ For a review, see ScoNzo, Simi, this volume.
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Fig. 11 - Example of single sites results and spatial visualisation: different stages of submersion in the lower town of Tell
Ahmar (Tishreen Dam). Water extent extracted from reclassifed NDWI composites.

if there have been different phases of emersion and
submersion and if the site was affected by known
water fluctuations or similar events. This can also be
coupled with a remote sensing analysis to understand
the spatial location of the impacted area (Fig. 11).
All this information can be gathered to understand,
e.g., possible damages to a specific site or to plan
field visits.

4. DISCUSSION

It is possible to observe how the tool is flexible
and adaptable to non-identical situations and needs.
As a matter of fact, the tool provides many different
outputs that can be adapted to the needs of each ap-
plication. At the general level, the tool can distinguish
between sites that will never resurface even at the
lowest lake reduction, sites that were never touched
by the lake, and those still affected by the reservoir’s
fluctuating dynamics. These data already provide im-
portant information as it can lead, thanks to spatial
mapping, to more informed ground reconnaissance
and rescue projects by prioritizing sites endangered
by water fluctuations. Adding to this, having a time-
series view of the number of sites resurfaced at each
water level period allows to further plan the afore-
mentioned undertakings, as generally speaking, years
with similar water levels brings a similar number of

sites out of the water. Thus, future periods of water
reduction might lead to similar results. The two case
studies in which the tool was applied also showed
how the results can highlight the complex interplay
of natural water fluctuations, water management, and
political and strategic factors impacting the resurfac-
ing of archaeological sites.*

However, the tool also works at different scales,
which can be helpful when a more fine-grained ap-
proach is needed. By highlighting a site’s (or a group
of sites’) resurfacing history, the tool can inform a
more detailed evaluation of a small-scale rescue ef-
fort or a better understanding of potential erosion
damages.

The tool is also a first of its kind as a companion
to a survey project. In fact, it has been successfully
applied at different stages before and during the field-
work activities of the ReLand Project in Iraqi Kurd-
istan. Most importantly, this application allowed for
a ground validation of the results, which can now
be considered accurate beyond the error matrix re-
sults. Moreover, thanks to the relative ease of use,
the tool helped choose a prioritization strategy that
fit the time constraints of an archaeological survey
project. In fact, depending on the analyses run every

4 Sconzo, S, TitoLo, 2023; this volume.
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five days (the time of each Sentinel-2 acquisition),
the project could direct its effort to either endangered
sites or others that have not been known to resurface
before.

There are, of course, technical limitations that must
be kept in mind. As mentioned before, a solid ar-
chaeological dataset is best suited as an input to this
kind of application, as it will necessarily lead to better
results. The same goes for the remote sensing data
(unprocessed and processed), which must be checked
for any missing data or inaccuracies. While the two
case studies relied on two observations per year, this
is not mandatory, and the workflow can easily be
adapted to more complex monitoring processes, for
example, using one image per month or week. In fact,
a weekly/five-day monitoring was put in place when
on the ground during the ReLand fieldwork.

4.1 Reproducibility and Open-Source

This tool is not necessarily the easiest to adopt
among the scientific community due to the technical
knowledge that is still required (see below). How-
ever, means have been put in place to enhance re-
producibility and understanding behind the technical
process, as open sourcing and ease of use have been
an integral part of the project since the beginning.
First, the workflow is designed to use freely and
globally available datasets, ensuring that costs and
availability will not be a concern when applying the
tool elsewhere. Second, almost all the analyses have
been carried out using the R programming language,
a powerful scripting language that has become quite
popular among archaeologists.® The code for Google
Earth Engine is instead written in Javascript, but also
reproducible in R for scholars more familiar with it
(see below). The GEE code is also easily shareable,
as it usually requires just one link to share and run
the analysis.’ The use of plain text scripts has been
proven to be a suitable method of ensuring reproduc-
ibility and transparency in the analysis, especially
regarding the Open Science applications.”> However,
just providing the code is not always enough, espe-
cially if the application requires a good knowledge of
a scripting language. While not all barriers can be torn
down, commenting the code, enabling the selection
of analysis variables for users, and providing guides
and directions is a valuable practice to guide other
scholars in re-using the scripts.”® The code itself is
written in a way that users only need to tweak some
few initial parameters (variables), while all the pro-
cessing takes place after these tweaks. This approach
is applied where most of the decision-making is nec-
essary, i.e., during the image choice and processing
phase. For example, user can select beforehand the
area to be analyzed, the satellite images to use, the
temporal range, whether to produce NDWI or True
Color composites (useful for accuracy assessment),

the Google Drive folder name to save the images,
their names, and their reference system.* This stage is
carried out using the GEE scripts, but the same scripts
were also converted (and tested) in R, thanks to the
{rgee} package,” which act as an interface between
R and GEE. This ensures further reproducibility and
allows for the entire analysis to be carried out in R,
for those unfamiliar with JavaScript or GEE.** When
decision-making is not strictly required (i.e., in the
image post-processing and shapefiles creation phase),
user-defined variables are not set, but the code is ex-
tensively documented to better guide towards its use,
with an explanation of functions and operations car-
ried out.”” The use of GEE, R and QGIS also means
that one can choose the more familiar tool to do most
analyses and that the entire workflow can potentially
be platform-agnostic.*®

The code is made available on Github, using a
GitHub organization profile for the ReLand project
where future code, data, and analysis will be host-
ed.”® Of course, future datasets, when associated with
a published paper, can also be hosted on platforms
like Zenodo, for improved sharing between the aca-
demic community and long-term archiving through
unique IDs.

0 MARWICK 2018.

ST RAYNE et alii 2020.

2 MARwICK 2017.

33 See ORENGO, PETRIE 2017; RAYNE et alii 2020 for good
examples of well-documented code available with the publica-
tion.

* These parameters are common to the GEE and R scripts,
while unique to R are options to display images in an interactive
map (only for visualization purposes), and to limit the images
to a certain amount (useful for testing purposes).

> AYBAR et alii 2020.

** The only downside of the combination of R/rgee is the
lack of interactivity, and the slower support for some GEE fea-
tures, such as choosing a subset of a series of images, which
would make the process smoother. For now the user, once all the
variables are set, needs to save on Google Drive all the images
generated and then select the ones needed. On the other hand,
in Google Earth Engine one can inspect the images before run-
ning the export function, and only save those that are needed
or met chosen criteria.

" The R code comprises four scripts: one for the google earth
engine application, one for the image reclassification, one for
the application of the zonal histogram algorithm and one for the
generation of the final shapefiles with quantitative informations.
The name of the script files also follows a progressive number
from 1 to 4 to indicate the order in which they should be run.
For now the scripts assumes a specific directory structure similar
to the one found in the online repository, but in the future more
flexibility is planned.

8 The tool was tested on macOS and Linux (Ubuntu-based)
with no differences except for the required installation of some
missing GDAL and other packages on the Linux machine.

% https://github.com/ReLandProject (last accessed 2024-03-07).
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5. CONCLUSIONS

The tool presented here showed how spectral indi-
ces applied to multitemporal satellite images can be
used to analyze the phenomenon of archaeological
sites resurfacing from artificial reservoirs. The tool
offers clear advantages regarding reliability, scale,
and cost-efficency, and it is a first-of-its-kind regard-
ing the semi-automation of such an endeavour. The
phenomenon of resurfacing sites has been mostly un-
known, but much evidence has shown that there is a
need to act to avoid further destruction and carry out
proper documentation and safeguarding of the emerg-
ing cultural heritage.® The workflow has matured
since its first iteration, and have been successfully
tested in two different areas, while also employed
during a field survey, confirming its usefulness for
different types of analyses and requirements.

There is, however, still room for improvement. The
tool still requires a considerable amount of manual
work and knowledge of the area and remote sensing

to be applied to other regions. Accuracy assessment
must also be done individually and manually, which
is usually not an easy task. Moreover, the installation
and use of programming software like R should not
be taken for granted, and the same goes for knowl-
edge of JavaScript. To address these issues, ideal so-
lutions and a possible next step for the tool would
be to lean more towards web apps and less towards
desk-based software. Google Earth Engine and the
Shiny library®' for R both offer possible and viable al-
ternatives that would further enhance the accessibility
of this workflow. Another option to be explored could
be the creation of an R package to further standardize
and enhance the ease of use through R.

° Empem 2015; Trtoro 2021; Sconzo, Qasim 2021; Sconzo,
Simi, TiroLo 2023.
! https://shiny.posit.co/ (last accessed 2024-03-07).
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PaoLA ScoNzo - FRANCESCA SiMmI - ANDREA TIToLO*
FROM THE TIGRIS TO THE BANKS OF THE EUPHRATES:
POST-FLOODING ASSESSMENT AT THE TISHREEN DAM RESERVOIR,
NORTH SYRIA

ABSTRACT

The paper presents the application of a reproduc-
ible tool, already tested by the authors on Lake Mosul,
for the post-flooding assessment of the heritage sites
impacted by the construction of dam reservoirs. This
study examines the Tishreen Dam Reservoir (Syria)
on the Middle Euphrates as a case study. The dam’s
construction lasted from 1991 to 1999, resulting in
a 60 km long artificial lake. Salvage surveys and ex-
cavations were carried out during the construction
period, shedding light on the richness of the region’s
cultural heritage. This area has gained attention in
recent years due to an unprecedented drought that
revealed several archaeological sites and villages that
were believed to be lost for good. Based on the results
of a new set of cost-efficient tools for observing the
‘emersion patterns’ of archaeological sites, we pres-
ent an overview of the dam construction impact and
an assessment of damage timescales and extent at the
various sites involved.

KEYWORDS
Remote sensing, Change Detection Technique, Syr-
ia; Middle Euphrates, Tishreen Dam, Heritagescape

1. INTRODUCTION'

Dam construction constitutes a critical focal topic
within contemporary archaeological discourse on
Western Asia. Alongside major events like natural
disasters and armed conflicts, it catalyses the trans-
formation or obliteration of entire heritagescapes.”? A
single dam project has in fact the potential to wipe
out countless archaeological sites and villages that
once thrived along riverbanks. Many of these sites
will remain submerged indefinitely, while others face
a different destiny as they intermittently resurface
due to fluctuating lake water levels. These sites suf-
fer from water erosion processes and may become
vulnerable to new threats. Their ongoing destruction
demands urgent attention, emphasizing the neces-
sity for a ‘second phase’ of salvage efforts. These
initiatives must encompass multidisciplinary docu-
mentation, constant damage assessment through the
development of monitoring programmes, and — when
requested — salvage operations.

This paper explores this topic by testing a repro-
ducible change-detection technique for post-flooding
assessment in the area of the Tishreen Dam Reservoir
in North Syria.

This tool is not entirely novel, having originally
been conceived for a comparable dam environment
in the Lake Mosul region of Iraq. Its inception was
prompted by the onset of a series of droughts affect-
ing the Tigris valley since 2018, spanning from its
headwaters in the Taurus Mountains of central Turkey
to the marshlands of southern Iraq, that starkly trans-
formed half of the Fertile Crescent into a desolate
expanse of sand and dust.

As a consequence of these environmental shifts
and the sudden lowering of lake levels, several ar-
chaeological sites and villages previously deemed lost
forever have resurfaced, thus unveiling a drastically
altered — yet newly imperilled — landscape.

At these sites, the ebbing waters had performed a
sort of natural excavation through continuous erosive
action, thus exposing structures and related material
cultural remains — to the benefit of research but also
that of professional and occasional looters.

In 2018, with the onset of the initial drastic reduc-
tion in the water level of Lake Mosul, the two survey
teams operating along its western shore, specifically
in the Kurdistan Region of Iraq (henceforth KRI) —
the Eastern Habur Archaeological Survey (EHAS)?
and the Land of Nineveh Archaeological Project
(LoNAP),* — documented and catalogued over 70
previously unrecorded archaeological features.

* Paola Sconzo (Universita degli Studi di Palermo), Fran-
cesca Simi (Universita degli Studi di Udine), Andrea Titolo
(Universita degli Studi di Torino).

' The authors share the full responsibility of the content of
the present contribution, §§ Introduction, Results, Discussion
and Conclusions were written by the three authors; § The Tish-
reen Dam was written by Sconzo; § Dataset Creation by Simi;
Workflow-Change Detection by Titolo.

2 Regarding the concept of ‘heritagescape’ applied to dam
reservoir landscapes, see Sconzo, Simi, this volume.

* On the EHAS work along the Mosul Dam: Sconzo 2019;
Sconzo, Qasim 2021.

* On the LONAP survey project: MorANDI BoNAcOssI, TAMONI
2015.
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This event has brought to the forefront a series
of pressing inquiries: How can we swiftly and accu-
rately identify archaeological sites affected by fluc-
tuations in water levels? What are the consequences
of prolonged submersion, such as erosion or sediment
deposition? Is there a standardized protocol, a ‘best
practice’, for documenting, monitoring, protecting,
or even planning salvage operations in this evolving
environmental context?

A novel approach was devised to address some of
these challenges.

Firstly, we designed and compiled what could be
deemed the most extensive archaeological dataset
currently available for the Upper Tigris region of Iraq.
This incorporated legacy data from earlier archaco-
logical surveys and excavations, the results of the
aforementioned EHAS and LoNAP endeavours, and
a new remote survey specifically conducted across
the inundated expanse of the lake basin.

This operation yielded an unprecedentedly detailed
overview of the loss and rediscovery of a particularly
significant landscape and culminated in the identifica-
tion of 275 archaeological sites.

In the subsequent phase, to analyze the emer-
gence patterns of these sites, we employed a bespoke
change-detection technique tailored to this dataset
that combines medium-resolution satellite images, a
cloud computing platform and vegetation indexes.’
In the context of Lake Mosul, this method emerged
as a potent post-flooding assessment tool, character-
ized by its ease of reproducibility and affordability.°
At a macroscopic level, it enabled precise delineation
between sites potentially lost irretrievably and those
still subject to water level fluctuations. Given the id-
iosyncratic response of each site to the lake’s complex
dynamics, this approach facilitated the identification —
and subsequent awareness — of sites that resurface at
varying water levels, and assessment of the extent to
which this occurs. This had several practical implica-
tions, notably for refining field monitoring programs,
guiding future targeted investigations, and enhancing
comprehension of the survival mechanisms of sub-
merged archaeological sites.

To test the applicability of this tool to other flooded
landscapes beyond the Upper Tigris region of Iraq,
particularly in South-West Asia (SWA) and beyond,
we conducted a parallel investigation of the Tishreen
Dam Reservoir in North Syria using the same meth-
odology (Fig. 1).”

This area has been in the spotlight recently due
to its increasingly dry environment and an unprec-
edented minimum of the lake water level. In 2023,
the dam was temporarily closed as the water level
plummeted to what is colloquially referred to as the
‘dead zone’.

2. THE TiSHREEN Dam

The construction of the Tishreen Dam on the north-
ernmost stretch of the Syrian Euphrates lasted from
1991 to 1999, resulting in the creation of a 60 km
long artificial lake that impacted — according to our
final estimate — over 75 archaeological sites and a
dozen villages (Fig. 2).

In the late 1980s, following established precedents,’
the Syrian Directorate General for Antiquities and Mu-
seums called for an international rescue programme
to help recover information from all threatened ar-
chaeological sites in the area affected by the new res-
ervoir, in what is defined as ‘first-phase salvage’.’ It
is noteworthy that prior to these interventions, the ar-
chaeological significance of this particular stretch of
the river had been largely overlooked and neglected.
Intermittently visited in the 19th and early 20th centu-
ries by pioneering explorers and travellers such as F.
R. Chesney,'® George Smith,'' Max von Oppenheim,'?
D. Hogarth," and G. Bell,'* the region only saw large-

S TrtoLo 2021; TrroLo, this volume.

¢ Sconzo, Smvr, TitorLo 2023.

" The selection of this small reservoir was a natural home-
coming for two of the authors, as PS worked for 17 years in
the Euphrates Valley and AT focused his PhD research on the
Iron Age occupation of this region.

® Reference is here made to the call on the occasion of
the construction of the Tabgqa Dam, built in the early 70s im-
mediately downstream, at the behest of the Baath party and
its president Hafiz al-Assad. On this occasion, Assad invoked
the ancient civilizations and later Islamic history, utilizing cul-
tural mobilization to construct an image of Greater Syria that
contested existing political borders (Jones 2018). Additionally,
he strategically linked modernity and the dam to demonstrate
his dedication to Syria’s future (Luke, MEsSkeLL 2019). For a
reassessment of salvage excavations in the SWA region, see
also Sconzo, S, this volume.

° EipEM 2020; Sconzo, S, this volume.

' Chesney in 1832 visited the region on a survey of the Tigris
and Euphrates rivers (CHESNEY 1850).

"It was during this second journey in the Middle East in
1876 that G. Smith solved the controversial issue of the location
of Carchemish, the last rich capital of the Hittites, and paved the
way for further explorations and excavations at the site.

2. OppENHEIM 1899 cursorily mention the region in the account
of a journey in 1898 from Aleppo to Abu Qalgal.

'3 This scholar visited the region in 1908 the year before ap-
plying to excavate the mound of Carchemish (HoGarTtH 1909).

' G. BELL 1910; 1911 embarked on a long journey along
the Euphrates in 1909. After visiting Tell Ahmar, ancient Til
Barsip, and Carchemish, she worked her way down the course
of the river, passing through some of the sites which have later
been submerged by the lake (Qubba, Dja’de el-Mughara, Qara
Qozaq (her Kara Kazak), Tell *Abr, Tell Qumluq, Qalat Nejem,
Tell Banat, etc.). Bell’s photographic account of the riverbank
and its villages offers valuable insights into a landscape that
is now entirely transformed or lost. On the Euphrates journey,
Coorer 2016, 42-59.
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Fig. 1 - The Tishreen Dam in Northern Syria.

Fig. 2 - Resurfacing houses in the area of Tell Qumluq (courtesy of P. Sconzo).
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scale excavations with the onset of the Carchemish®
and Til Barsip'® projects in the first three decades
of the 20th century. Although these sites had very
long occupation histories, originating sometime in
the fifth millennium BC, early excavations focused
mainly on the remains of the Iron Age,'” a period in
which both were important cities, respectively of the
Neo-Hittite empire and the Aramean tribal kingdom
of Bit Adini."®

Insights into earlier settlement patterns in the re-
gion, particularly during the Early and Middle Bronze
Age, were derived from a significant collection of
artefacts. These objects were primarily acquired by
L. Woolley and T.H. Lawrence, and largely originated
from burials that had been plundered by locals in the
region, including sites such as Kara Hasan, Amarna,
Qara Qosaq, and Hammam Saghir."

The end of these pioneering excavations closed the
first research phase. The region remained excluded
from further investigations until the 1970s, when a
major geomorphological and two systematic archaeo-
logical surveys were carried out.?

With the construction of the Dam, the Tishreen
sector gained renewed interest from the international
scientific community. A survey in the reservoir area
conducted by T. McLellan and A. Porter*' represented
the primary method for selecting sites to be rescued.
In the following years, other similar enterprises cov-
ered more limited areas? and/or had specific chrono-
logical targets (Fig. 3).?* Given the urgency of the
circumstances and the research objectives at the time,
these endeavours primarily prioritized sites deemed
most significant from both scientific and chronolog-
ical standpoints, focusing particularly on tells and
cemeteries.

During dam construction, excavations were con-
ducted at 23 different archaeological sites.

The results, along with those obtained in nearby
dam reservoirs such as Birecik and Carchemish to
the north in Turkey, and Tabga Dam downstream,
provided a comprehensive picture of the settlement
history of the Middle Euphrates region.?* They em-
phasised the vital role of the river valley as major
corridor for trade and communication throughout his-
tory.” They also underline its unity and uniqueness,
strengthening its central position instead of consider-
ing it as a peripheral area at the socio-political frontier
between great powers. Salvage excavations, more-
over, played a crucial role in shifting the research
focus from large mounds to smaller-scale sites and
cemeteries, thus helping alter the spatial perspective
on ancient Western Asia throughout its history. This
was particularly significant for a reappraisal of the
pre-and proto-historic periods, which led to signifi-
cant progress in the reevaluation of the emergence of
complex societies and the role played by the dynamic
interaction between pastoral and sedentary elements
in the shaping of this process. Regarding the third

millennium BC, these excavations contributed to re-
fining the relative and absolute chronology of the
region by means of radiometric data and compared
chrono-stratigraphies®, leading to greater understand-
ing of the phenomenon of ‘second-urbanization in the
Levant’.?” Furthermore, it helped specify the role of
Amorrite tribes in the formation of second-millenni-
um state societies.”

With the completion of the barrage in 1999, some
of the rescued sites disappeared underwater, and the
first phase of salvage was concluded. A reservoir with
a storage capacity of 1.9 km? was created, thus gener-
ating 1.6 billion kWh of electricity annually (Fig. 4).

Due to the absence of a pre-flooding risk assess-
ment for the areas designated to be submerged,” 10
out of 23 excavated sites initially deemed vulnerable
to inundation were found to lie outside the actual flood
zones. As a result, the majority of these sites contin-
ued to be investigated until the onset of the Syrian
civil war in 2011, leading to a significant dispersion
of resources at the expense of other submerged ar-

" The archaeological site of Carchemish, capital city of the
second and first millennium BC, underwent thorough investi-
gation under the auspices of the British Museum. The initial
exploration was led by D.G. Hogarth in 1911 (HoGarTH 1914)
followed by subsequent excavations conducted by L. Woolley
between 1911-1914 and 1920 (WoorLLEY 1921; WoOLLEY, BAR-
NETT 1952). Prior to these extensive excavations, preliminary
soundings had been conducted at the site between 1878 and
1881 by P. Henderson, who served as the British Consul in
Aleppo (HoGartH 1909).

' Tell Ahmar, ancient Til Barsip, opposite and downstream
from Carchemish, was excavated between 1929 and 1931 on
behalf of the Louvre by F. THUREAU-DANGIN, M. DUNAND (1936).
See also Bunnens 2022, with recent bibliography.

7 Remains dating back to the beginning of the 3rd millen-
nium BC were unearthed at Carchemish in cist burials recorded
at the base of a deep sounding dug in the core of the citadel
mound (WooLLEY, BARNETT 1952; FALsoNE, Sconzo 2007). Til
Barsip yielded a hypogeum approximately 500 years later in
date, containing abundant funerary offerings (THUREAU-DANGIN,
Dunanp 1932; Bunnens 2022, with further bibliography).

'8 Both cities were then conquered and absorbed into the
Assyrian empire at different times, Til Barsip in 865 BC and
Carchemish more than a century later in 717 BC.

" WooLLEY 1914; Sconzo 2013; 2015.

20 BESANCON, SANLAVILLE 1981; SANLAVILLE 1985.

2 McCLELLAN, PORTER N.D.

2 EINWAG 1994; EipEm, Putt 2001.

2 Vivancos 2005; Gasorit 2012.

* For a reappraisal of the significance of salvage excavation
in Syria see EipEm 1998; for an overview of the main results:
MccLELLAN 1997.

> CooPER 2006.

2 A valuable example is the work conducted by a multidis-
ciplinary team as part of the ARCANE project, FINKBEINER ef
alii 2013.

27 AKKERMANS, ScHwARTZ 2003, 233-287.

28 CooPER 2006; PELTENBURG 2007; PORTER 2012.

% On this issue and the possible consequences, see MARCHETTI
et alii 2020.
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Archaeological Surveys
] LCP = Land of Carchemish Project (Wilkinson et.al 2016)a
|| MP = McLellan & Porter (Unpublished)

SCM = Sanlaville Copeland Moore (Copeland & Moore 1985)
| WAQ =Wadi Abu Qalgal (Mottram-Manere 2005)
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Fig. 3 - Map of the Tishreen Dam region showing the coverage of showing the coverage of five of the archaeological surveys (not
represented on the map: Eidem, Putt 2001, Gaborit 2012, Vivancos 2005, Einwag 1994) and the excavated sites (basemap: CORONA
1105-1109 images, Nov 1968, from the Center for Advanced Spatial Technologies, University of Arkansas/U.S. Geological Survey).

Fig. 4 - The Euphrates before and after the construction of the Tishreen Dam (Map data ©2024 Google Earth Pro, on the left
Landsat/Copernicus imagery and on the right CNES/Airbus, Maxar Technologies.
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chaeological sites that had yet to be explored. Notable
examples include Tell Jerablus Tahtani, Tell Amarne,
Tell Shiyukh Fawqani, and Tell Shiyukh Tahtani.*
Additionally, some sites became geographically iso-
lated, forming peninsulas or even islands within the
reservoir, as observed in the cases of Tell Qumlug,
Tell Qara Qozaq, and Tell Jurn Kebir (Fig. 5).

Subsequently, as we will explore later, these sites
suffered significantly from the fluctuating lake wa-
ter levels, leading to the exposure of architectural
remains and artefacts to both erosion and looting.
For instance, at Tell Qumluq, several Early Bronze
Age graves with their accompanying inventories, as
well as a section of a monumental Early Bronze Age
structure, were exposed and documented in the early
21st century.”

In the first decade of this century, a final survey,
the Land of Carchemish Project, introduced a change
of perspective and methodology (Fig. 3).*> By using
remote sensing and intensive collection methodolo-
gies, it allowed the identification of several small new
sites, thus extending our knowledge of the region
beyond just tells.*

The period around the construction of the dam
marked a significant era of heightened archaeological
activity. An extensive international research network
was established and rapidly solidified, facilitated in
part by the organisation of numerous conferences and
workshops held in Syria and abroad.

While the Lake Mosul area has undergone a new
wave of archaeological ventures in the past ten years,
the Tishreen region experienced the opposite trend.
The onset of the Syrian civil conflict in 2011 ef-
fectively halted all archaeological activities in the
country,* also significantly impacting related scien-
tific study. Consequently, since 2015 only a few new
publications have been dedicated to the region.*

Amid the same conflict, the Tishreen sector turned
into a battleground between various groups vying for
control over northern Syria. Among other consequenc-
es, this led to the displacement of many people,*® and
the loss of the community’s memoryscape.

Additionally, as experienced in many conflict ar-
eas, looting and military destruction spread across the
archaeological sites of the reservoir (Fig. 6).

The Tishreen Dam itself was one of the strategic
targets during the conflict: initially seized by the Free
Syrian Army rebels in 2012,*” two years later it was
taken over by Daesh.* In 2015, a significant push by
the SDF, supported by the US coalition, succeeded in
reclaiming control of the dam.* In late 2018, a Rus-
sian press agency reported that the Syrian Government
had regained control of the dam.* However, this alle-
gation has been denied by the Autonomous Adminis-
tration of North and East Syria (AANES), which now
controls the area and has renamed it ‘Rojava Dam’.*!

In the past few years, droughts have intensified,
and the reservoir water level has dropped, often to the

point that curtails electricity production.** In 2023, the
Tishreen Lake reached the ‘dead zone’ several times,
resulting in the dam being closed. This had disastrous
consequences for the hundreds of villages that relied
on it for their electricity.

This abrupt lake water-level reduction also entails
the re-emergence of several archaeological sites, as
our analysis has shown.

3. METHODOLOGY
3.1 Dataset creation

Under the pressure of the news concerning this
severe drought that was hitting northern Syria and the
consequential threat to all the heritagescapes of the
Middle Euphrates valley, it became imperative to test
the previously mentioned change detection system in
this region as well.

To apply this tool in the Tishreen Dam context, it
was first essential to assemble a robust archaeologi-
cal dataset. The initial stage involved defining the
research area, which was delineated on the basis of a
buffer zone extending 250 metres from the maximum
recorded lake margin (January 2000).

30 FALSONE, Sconzo 2016.

31 Jamieson, Kansou 2009, 21-22, figs. 5-8.

32 The survey focused on the Euphrates north-west bank and
its hinterland, an area less affected by flooding.

3 Ricer 2023.

* These have been slowly resuming, mainly thanks to the
contribution of local archaeologists and communities, Sabrine,
MONTGOMERY, this volume.

3 An exception is the final report of the Tell Ahmar excava-
tion (BUNNENS 2022).

% Since the beginning of the conflict, military operations in
north-east Syria forced more than 900,000 persons to flee their
homes (UNOCHA 2019). In the Tishreen Dam area most of
the impacted villages were located in the southern sector of the
reservoir, close to the dam itself. Despite prior notification, the
sudden rise of the lake waters caught many off guard, compelling
entire communities to hastily vacate their ancestral lands. They
were mainly resettled in the area of Mimbej and Damascus. In
the periphery of the latter city, they were still living in tents a
decade later.

¥ MROUE 2012.

¥ As part of its expansion strategy, Daesh has taken control of
several key water infrastructures along the Euphrates and Tigris
rivers in Syria and Iraq, weaponizing both water resources and
dams (von Lossow 2016).

¥ REUTERS 2015.

‘" ENaB Barapi 2019.

‘' ANHA 2019.

42 Several reports suggest that the unprecedented decrease in
the flow of the Euphrates is linked to Turkey’s persistent pursuit
of hydro-hegemony. Accusations have been made against Tur-
key for failing to adhere to the 1987 water control agreement,
thereby jeopardizing food security, energy production, and the
overall health of downstream populations (ZEITOUN, WARNER
2006; Sconzo, S, this volume).
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Fig. 5 - Various phases of submergence of Jurn Kebir (courtesy of J. Eidem).

and Maxar Technologies).

Fig. 6 - Extensive evidence of looting activities on the west bank of the lake (01/03/2021, Map data ©2024 Google Earth Pro

Fig. 7 - Militarization evidence at Tell Qitar (left image) and at a Tishreen Dam Remote Survey potential site (TDRS-3)
(01/03/2021, Map data ©2024 Google Earth Pro and Maxar Technologies).

The dataset was compiled and enriched using CO-
RONA declassified satellite images predating the
flooding of the Tishreen Dam reservoir,* along with
contemporary imagery accessible through Google
Earth Pro.* The CORONA photointerpretation played
a pivotal role in identifying and mapping all known
and potential sites currently submerged. Meanwhile,
the latest Google Earth Pro images aided in the gen-
eral identification and precise positioning of potential

sites, as well as in assessing the extension of some
known sites and evaluating their state of preserva-

* Concerning the use of CORONA satellite imagery for ar-
chaeological site identification, see Casana, COTHREN, KArLaycr
2012 and Ur 2013.

“ For a recent overview of Google Earth as a tool for ar-
chaeological investigations and heritage applications, see Luo
et alii 2018.
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SALANVILLE (CopELAND 1985; Moore 1985), Emnwac 1984;
McLELLAN, PorTER (unpublished); Eipem, Putt 2001; WADI ABU
QaLQaL (MoTTRAM-MANERE 2005), Vivancos 2005; GABORIT
2012; WILKINSON et alii 2016

Published Reports

Surveys
Site
Location or Identification Excavations
CORONA

Historical Satellite Imagery

Missions 1104 (August 1968) and 1038 (January 1967).
Courtesy US Geological Survey

Google Earth Imagery

2004-2021 (several third-party data providers)
https://earth.google.com/

Tab. 1 - Archaeological data sources.

tion.* Given the region’s recent conflict, the imag-
ery also helped document numerous disturbances,
ranging from extensive looting*® to various forms of
destruction due to the recent militarization (Fig. 7).
These have been widely documented by several re-
ports covering the entire country.”’

Legacy data collection posed significant challenges
due to the uneven, chaotic, and occasionally contra-
dictory nature of the survey data available. These
data stemmed from nine separate archaeological re-
connaissance efforts conducted over more than 40
years in the same area, often resulting in overlap-
ping or redundant surveys of previously identified
sites (Table 1).

One particularly challenging aspect was identifying
and mapping a specific funerary landscape, namely
that of rock-cut tombs. Scattered either individually or
in clusters, these tombs are distributed along the ter-
race cliffs directly overlooking the lake. While some
of the previously mentioned surveys provided rough
positioning information, they lacked details regarding
their extent and absolute altitudes, which are crucial
for evaluating the lake’s fluctuating impact. Moreover,
due to their vertical nature, integrating them into a
2D GIS environment proved difficult, requiring them
to be represented as polygons. This methodological
constraint has significant implications for analysis.

In contrast to the situation at Lake Mosul, where
the majority of potential sites that emerged in the last
decade could be verified on the ground by the new
field surveys operating in the region, the sites identi-
fied in the Tishreen sector by the new remote survey
could not yet be ground-truthed.*® Consequently, the
assessment of potential sites relies primarily on de-
tecting soil colour changes and/or mounding,*” with
the presence of looting pits occasionally utilised to
estimate site size.

A dataset consisting of 77 records was compiled,
encompassing all known archaeological sites within
the research area as well as those newly identified
through the remote survey (totalling 15) (Fig. 8).

It included information such as coordinates, top-
onyms, typology, chronology, state of preservation
and survey/excavation references. Additionally, it
also contains a confidence indicator for site location®
and extension.”!

3.2 Workflow - Change Detection

The detection of the emergence patterns of archae-
ological sites was accomplished through the applica-
tion of a change detection technique that integrates
freely available medium-resolution satellite images,
cloud-processing platforms, open-source GIS tools,
and the NDWI Spectral Index to differentiate between
water and land surfaces.

During the testing of this technique at the Tishreen
Dam, a primary challenge arose from the extremely
limited availability of water level data. This data is
essential for extracting three key pieces of informa-
tion: the years for analysis, the months corresponding
to minimum (low water level - L.w.l.) and maximum
(high water level - h.w.1.) water levels, and the actual
water level measurements themselves.

While the Database for Hydrological Time Series
of Inland Waters (DAHITI)** offered comprehensive
data for the Mosul Dam spanning nearly its entire
existence, the situation differed for the Tishreen Dam,
for which the earliest available DAHITI data extend-
ed back only five years.

* E.g. PArRcAK 2009; LASAPONARA, MAsINI 2011; BEWLEY ef
alii 2016; DaNTI, BRANTING, PENACHO 2017; TAPETE, CiGNA 2018;
2019; RAYNE et alii 2018. Critical in this regard were the wide-
spread looting activities (Fig. 7).

 Social and political instability, resulting from prolonged
conflict, can encourage illegal excavation, looting, and traf-
ficking of antiquities due to the breakdown of law-and-order
institutions (Boyran 2002; MAHNAD 2017).

47.CasaNa 2015; Danti 2015; CUNLIFFE, MUHESEN, LOSTAL
2016; TAPETE et alii 2016; CasaNA, LAUGIER 2017; MasiNi, LA-
SAPONARA 2020; Mamo et alii 2022.

* This constitutes the most prominent difference from the
Mosul Dam dataset, that instead has widely benefited from new
field activities.

* For site signatures on historical satellite and aerial images
see Ur 2010, 60-64.

% “High’, ‘medium’ and ‘low’.

31 1= high, 2 = medium, 3 = low, 4 = buffer created auto-
matically 5 = area identified through looting activities. In the
most difficult cases for which it was completely impossible to
determine the site area, due to the inaccuracy of its location or
the impossibility of identifying its limits through photointer-
pretation, an arbitrary circular area of 1 ha was assigned to the
site (only 15 sites).

52 SCHWATKE et alii 2015.
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® Project Archaeological Sites
~~ Euphrates River
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0 20221m

[_] Research area

Fig. 8 - Area covered by Lake Tishreen at its maximum (2000) and minimum (2022). Basemap CORONA declassified satellite imagery (Mis-
sion 1102, Dec. 11, 1967), Center for Advanced Spatial Technologies, University of Arkansas/U.S. Geological Survey. (Map by A. Titolo).

Satellite (Sensor) Date Range Spatial Resolution
Landsat 5 (TM) 2000-2011 30 m
Landsat 8 (OLI) 2013-2017 30m
Sentinel-2 (MSI) 2018-2023 20 m

Temporal Resolution Total Number of Images
16 days 24
16 days 10
5 days 12

Tab. 2 - Satellite images used with their respective coverage, spatial and temporal resolution, and total number of images acquired.

To face this issue and to account for the missing
information, the approximate lake surface was ex-
tracted by polygonising the Normalized Difference
Water Index (NDWI) composites.” These were creat-
ed in Google Earth Engine using a dynamic low cloud
filter, a cloud-masking function and a median reducer
on a collection of images taken at the Bottom-Of-
Atmosphere (BOA) reflectance.” The NDWI com-
posites were then reclassified using a threshold of 0.%

This enabled the acquisition of vector polygons
representing the lake surface extension for each
month, filling the gap for the years not covered by
DAHITI (2000-2018), and facilitating the calculation
of the corresponding lake surface area.

Subsequently, these data informed the selection of
months with high and low water levels, thereby guiding

the choice of images for each year.>® For the remaining
timeframe, the available DAHITI data was utilized.

As a result, the dataset comprises 46 images span-
ning the entire reservoir lifespan, with the exception
of 2012 (Table 2).

3 NDWI was used to discriminate between water and land
surfaces. The raster NDWI images were converted to vectors
using the ‘Polygonize’ algorithm in QGIS.

3 RAYNE et alii 2020; SAGAR et alii 2017.

* This means that all the pixel values between -1 and 0 were
counted as land, while all the values between 0 and 1 were
counted as water. The resulting images were accurate enough
that further tweaks seemed unnecessary.

¢ This solution was not ideal as the surface area does not
represent the most precise indicator of lake variations. While
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To obtain the percentage of resurfaced area, the
calculations involving site polygons and raster images
made use of the QGIS Zonal Histogram algorithm in
R software facilitated by the Qgisprocess package.”’
The change detection procedure applied to these im-
ages is described in detail elsewhere.™

4. RESULTS
4.1 Water Level Observation

The Tishreen Reservoir has demonstrated rela-
tively stable water levels throughout its lifespan,®
in contrast to Lake Mosul, which has undergone fluc-
tuations of nearly 40 metres over the past four de-
cades. Nonetheless, satellite imagery® and data from
the past five years obtained from DAHITI® suggest
a trend towards a reduction in the reservoir’s water
level since 2014.

Due to the overall steadiness of the water levels,
each year approximately 47% of the total number of
sites emerged from the water. However, with the onset
of'the new trend of decreasing water levels since 2014,
this percentage has risen to 55%, as observed in 2021.

Additionally, Lake Tishreen exhibits minimal wa-
ter level oscillation within the same year. This, com-
bined with the aforementioned factors, has significant
implications for the emergence pattern of archaeo-
logical sites, as discussed below.

4.2 Categorization of the sites

The Tishreen Dam Research Area was examined
both at large and individual site scales. Employing
the workflow facilitated the categorization of the 77
sites into three distinct groups based on their emer-
gence patterns, allowing the determination of their
frequency (Fig. 9):

e Sites that during the entire study period (2000-
2023) were permanently submerged (never exposed,
in black) (n. 18)

e Sites that were constantly exposed (never sub-
merged, in grey) (n. 16)

» Sites that in the study period were affected by
water-level fluctuation (cyclically affected) (n. 43),
further subdivided into:

» Sites always submerged at the year’s h.w.l
(always submerged at h.w.l., in red) (n. 1)
 Sites that emerged cyclically (affected, in yel-
low) (n. 42 at h.w.l; n. 37 at L.w.])

 Sites that always re-emerged at the year’s L.w.1
(always exposed at L.w.l., in green) (n. 6)

The primary focus of the analyses that we con-
ducted has been centred on sites impacted by wa-
ter fluctuations (cyclically affected). Given their
heightened vulnerability to damage or destruction,

these sites require particular emphasis on scientific
documentation and protection measures. As part of
the second phase salvage efforts, it is imperative to
promptly integrate these sites into a comprehensive
monitoring program. Such a program should include
thorough documentation and emergency excavations
in certain cases.

4.3 Cumulative Results of the Time-Series Analysis

The time-series analysis revealed that 18 out of 77
sites remained submerged by the artificial reservoir
throughout the study period (2000-2023) (never ex-
posed). These sites are all located at the end of the
reservoir, close to the dam itself (Fig. 10a). Although
the majority are mounded settlements/tells (Table 3),
only one (Tell el-Kebir) was excavated during the
first-phase salvage.

On the other hand, 16 sites remained untouched
by the floodwaters, not even at the lake’s maximum
water level (never submerged) (Fig. 10b). These sites
are predominantly situated in the north-west sector of
the reservoir, perched upon elevated cliffs with com-
manding views of the lake below. Characterized by
their flat terrain and modest size, they mainly date —
on the basis of surface collections — to the Roman pe-
riod onwards. Many of them were identified through
modern surveys, notably the Land of Carchemish
Project. One of the southernmost sites is Qal’at
Najm, nestled atop a ford in the Qara Qozak gorge,
and Tell Khamis, on the opposite bank of the river.

the water level of a lake measures the vertical movement of
water, the surface area of the lake measures the horizontal wa-
ter movement and is influenced by the topography of the lake
shores. If the shoreline is steep, the water will have less space
to move horizontally, resulting in a minimal change in surface
area, even if the water level drops significantly. On the other
hand, if the shoreline is mostly flat, even a slight drop in water
level can cause a more significant horizontal movement of the
lake shores. Note that this solution may lead to a less accurate
choice regarding the months of analysis. However, the validity
of the tool itself and its results are guaranteed by the robustness
of the change detection method.

3" DUNNINGTON et alii 2023. The code for the analysis is ar-
chived at: https://github.com/ReLandProject/ReLandTishreen.

% Sconzo, Simi, TrroLo 2023; TitoLo, this volume.

% According to DAHITI that provides data only for the last 5
years, the lake water level oscillated of only 5-6 metres between
the highest (326.87 m in February 2020) and lowest (321.191
m in September 2022) levels recorded.

It is important to note that the water surface plot replicates
the water fluctuation pattern registered by DAHITI, providing
proof that changes in the water surface reflect those in water level.

! A first phase (2018-beginning 2020) shows overall stability
of the reservoir, with very minimal variation in water levels. The
following second phase (until the end of 2022) is characterized
by greater variations, with water level often dropping 3 metres
in a few months. A third phase (from the beginning of 2023)
again shows stabilization of the reservoir, at a lower water level
and with a more consistent pattern of water fluctuation.
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Status of Archaeoclogical Sites in the Tishreen Reservoir - 2000-2023
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Fig. 9 - Emergence pattern categories.
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Fig. 10 - Spatial distribution of emersion pattern categories: (a) never exposed; (b) never submerged; (c) affected and always
exposed at L.w.l.; (d) affected and always submerged at h.w.l. (Maps by A. Titolo).
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Mounded Sites | Flat Sites | Fortresses
Cyclically Affected 28 10 2
Never Exposed 15 0
Never Submerged 3 9 1
Total 46 21 3

Rock-Cut Tombs | Sherd Scatters | Uncertain | Total
2 0 1 43

0 1 0 18

1 0 2 16

3 1 3

Tab. 3 - Number of Sites for Each Category and Each Site Type.

Fig. 11 - Tell Banat (Courtesy of McLellan).

The remaining 43 sites are affected by the water
fluctuation process (cyclically affected) to different
extents depending on the minimum (n. 37) or maxi-
mum water level (n. 42).%

As the lake level appears to have remained rela-
tively stable, these sites undergo only minor variation
in their exposure between minimum and maximum
lake water levels each year. This consistency ensures
that they can all be effectively incorporated into a
regular monitoring and safeguarding program without
significant challenges.

The cyclically affected sites are spread throughout
the reservoir: during h.w.l. phases, the only site al-
ways submerged is located in a wadi gorge close to
the old riverbed (Fig. 10d); in periods of l.w.1, always
exposed sites lie in the northern sector of the reservoir
or on the terraces close to the Qara Qozaq gorge (Fig.
10c). Cyclically affected sites include mostly multi-
period mounds/tells, with some flat settlements and
also clusters of rock-cut tombs (Table 3).%

4.4 Reconstructing Site Histories

Finally, the tool also facilitated the quantification
of the exposed area for each of the 77 sites, car-
rying several practical implications, particularly for
future targeted investigations and our comprehension
of the survival of submerged archaeological features.

At one end of the spectrum, there exists a group
of sites that have maintained at least 50% of their
surface area above water since the reservoir’s incep-
tion. These sites demonstrate a consistent pattern of
emergence and submergence. Among them are Tell
Qitar and Tell Qumluq. Conversely, at the other end

of the spectrum, there are sites that resurfaced only
during significant reductions in the lake volume, a
trend that began in 2014 and peaked in 2018, 2021,
and 2023. Examples from this group include the white
monument at Tell Banat (Fig. 11), Tell Jurn Kebir,
and Tell Qadahiye.

In between are additional sites that partially emerge
each year, with less than 50% of their surface area
exposed. However, over the past decade these sites
have become more exposed due to the general re-
duction in water levels. Examples include Tell Qara
Qozak and Tell Ahmar, particularly impacted in their
extensive Lower Towns (Fig. 12).

Tell Ahmar provides valuable insights into analy-
sis at individual site level. The bar chart depicting
the resurfaced area of the site illustrates two signifi-
cant phases (Fig. 13). From the initial filling of the
reservoir until 2014, the site consistently remained
above water, exhibiting a gradual but consistent in-
crease in the total area exposed (from 32% to 47% of
its surface). However, after 2014, the site data show
significant fluctuations. During periods of low water
level (minimum in 2014, 2017, 2018, 2021, 2022,
and 2023), with 90% of the site revealed, it appears
to have almost entirely resurfaced.

From satellite imagery, it became evident that the
most recent fluctuations in the lake primarily im-
pacted the site’s lower town. Before 2014, the latter
remained consistently underwater (Fig. 14:1-2). How-
ever, over the past decade, this area has experienced
cyclical resurfacing (Fig. 14:3-8), with peaks of expo-
sure occurring notably in September 2022 and Febru-
ary 2023. It’s noteworthy that the rising water level
can quickly submerge the lower town area; within just
two months in 2023, the exposed surface of the site
decreased from over 90% in February to slightly over
50% in April (Fig. 13 and Fig. 14:7-8). This observa-
tion raises the possibility that the site has undergone
significant erosion and damage since 2014.

2 Within this large group, six sites consistently resurface
(always exposed at [.w.l.) yearly at the time of minimum water
level (usually spring or autumn), while only one (Sandalyie
Kebir) is constantly underwater during high water level periods
(always submerged at h.w.l.).

© As already mentioned above, the reliability of the results
of change detection applied to this specific type of site is biased
by the lack of basic/determining data concerning their extension
and altitude.
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Percentage of Site Area Resurfaced During Periods of Minimum and Maximum Water Level (2000-2023)
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Fig. 12 - Emergence patterns of selected sites (Chart by A. Titolo).

Percentage of Site Area Resurfaced at the site of Tell Ahmar(2000-2023)
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Fig. 13 - Emergence patterns at Tell Ahmar (2001-2023). Bar plot with resurfaced site area percentages (Chart by A. Titolo).
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Fig. 14 - Emergence patterns at Tell Ahmar (2000-2023). Satellite images showing the exposed site areas at different water

levels (Map by A. Titolo).
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Total Site No. Cyclically Affected Never Exposed Never Submerged
Tishreen Dam 77 43 (55.84%) 18 (23.38%) 16 (20.78%)
Mosul Dam 275 193 (70.18%) 53 (19.27%) 29 (10.55%)

Tab. 4 - Comparative Results of the Emergence Pattern Categories.

Syria: some of the Roman/Byzantine tombs unveiled by the lowering
water level of Euphrates. Those are family hypogea dug out in the rock.
Area is usually submerged due to the Tishrin Dam.

11:58 AM - 1set 2022

Fig. 15 - Tweet showing some resurfacing rock-cut tombs
in the Tishreen region.

5. DiscuUssION

The results presented above have clearly shown
that the tool first developed for the Mosul Dam case
study may be successfully applied to other flooded
landscapes in the SWA region and beyond. This tool
has demonstrated remarkable flexibility and adapt-
ability. However, it is crucial that the qualitative cri-
teria for creating archaeological and remote sensing
datasets are met, although this does not necessarily
mean that these criteria must be uniform in every
context or case study.

For instance, in the case of the Tishreen Dam, the
absence of DAHITI data for absolute water level has
been easily bypassed, not affecting the final results
of the analysis.

The application of change detection to two res-
ervoirs allowed us to compare the results from the
two dams.

What is immediately evident (Table 4) is that the
percentage of cyclically affected sites is much lower
in the Tishreen Dam. This is possibly due in large
part to the topography of the area that resulted in
20% of never submerged sites and on the other hand
also to the different behaviour of the lake water level
fluctuations. The latter might also be related to the
different socio-political contexts of the two regions;
as we will see below, politics has had an important
impact on the Tishreen Dam lake’s history.

The research across the two reservoirs, which share
similarities yet exhibit different behaviours over the
past 25 years, has highlighted its effectiveness and
relevance at both macro and micro scales.

At the macro or landscape level, the tool adeptly
identified sites that are always submerged, those that
are constantly exposed, and those which resurface
according to the fluctuations in water levels, even
if minimal. On a micro or site scale, it enabled the
reconstruction of a site’s history of emergence and
submersion. This allowed us to observe the destruc-
tive/erosive impact of water level oscillations, as ex-
emplified by the case of Tell Ahmar Lower Town
mentioned earlier.

An unavoidable loss of detail and precision, in-
stead, resulted from the almost complete lack of re-
cent surveys employing state-of-the-art methodolo-
gies and technologies.* This was observed in the case
of the rock-cut tombs, which constitute a landmark
of the Tishreen region’s heritagescape (Fig. 15). The
lack of data concerning their altitudes and horizontal
and vertical extension, coupled with the absence of
information on the lake water level usually supplied
by DAHITI, have, in fact, hampered our ability to re-
cord and understand the impact of water fluctuations
on cach of these features. In the future, site visits and
in-field monitoring could help overcome this issue.

The imperative to compile a dataset that integrated
modern remote surveys of the area under investiga-
tion has, moreover, uncovered yet another dimension
linked to the devastation of local heritage. As previ-
ously emphasized, the utilization of recent satellite
imagery has exposed the extensive damage stemming
from the regional social and political upheaval insti-
gated by the Syrian Civil War. The widespread looting
and militarization of numerous archaeological sites
bear testament to the vulnerability of these peripheral
regions. Situated beyond the reach of centralized au-
thority, these areas have been caught in the crosshairs
of various factions vying for control along contested
borders. This underscores the urgent need for con-
certed efforts to safeguard cultural heritage in such
precarious environments.

Furthermore, beyond its immediate relevance for
other flooded landscapes, the tool has proved to be
useful in understanding the relations between the res-
ervoir water level changes and the events driving them.

 An exception is the Land of Carchemish Project mentioned
above.
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The fluctuating dynamics of dam lakes on a global
scale, alongside the intermittent re-exposure of for-
merly submerged archaeological sites, reflect the
interplay of overarching aridification trends and the
regular management of dams. However, in Southwest
Asia, notably Syria and Iraq, the sway of military and
political forces is profound.

Our investigation into the emersion history of
Tishreen’s heritage sites unveils the historical roots
of the lake’s recent behaviour, elucidating the intri-
cate interplay between dam operations and periods
of conflict. This examination has revealed the con-
nection between past events and their environmen-
tal aftermath, spotlighting the pervasive influence of
geopolitical and strategic factors.

Specifically, we are inclined to link the notable
decrease in Lake Tishreen’s water level noted from
2017 to 2018, with what happened at the Tabga Dam,
immediately downstream, around the same time.

Tabga Dam, situated just 40 km upstream of the
city of Raqqa, is Syria’s largest dam. Much like the
Tishreen Dam, control over it has been a strategic
goal for all factions entangled in the Syrian conflict.
In 2014, ISIS seized control of the dam, prompting
efforts by SDF/US forces and the Syrian government
to reclaim it. Despite being on the no-strike list, the
dam was bombed by the US in 2017.%° An unexpected
truce was brokered between the Islamic State, US
forces, and the Syrian government to allow engineers
to conduct urgent repairs on the dam, which faced the
threat of failure.® Turkish authorities lent support by
coordinating the closure of upstream dams including
those feeding Lake Tishreen, to prevent downstream
calamity.®’

This deliberate water management likely contrib-
uted to the observed decline in Lake Tishreen’s water
level, leading to the re-exposure of archaeological
sites. This event highlights the intricate interplay be-
tween hydrological infrastructure, conflict, and envi-
ronmental impacts, directly affecting cultural heritage
preservation efforts in the region.

Understanding these connections is crucial for as-
sessing the broader implications of historical events
on the region’s water resources and ecosystems and
developing integrated management strategies that ad-
dress immediate crises while prioritizing long-term
sustainability. At a broader level, this emphasizes the
crucial role that archaeology can currently play in
the broader discussion on climate change in these
landscapes.

6. CONCLUSIONS

This study has shed much-needed light on a region
that had been overshadowed since the onset of the
Syrian Civil War, yet which urgently requires atten-
tion for protection and further investigation.

Among the archaeological sites that have recently
begun to emerge, several had been already recognised
and extensively studied for their pivotal role in recon-
structing the heritagescape of the region, such as the
Bronze Age Banat-Bazi Complex and the Iron Age
capital city of Tell Ahmar/Til Barsip. Their resurfac-
ing underscores the critical need for the immediate
implementation of a comprehensive framework for
on-the-ground documentation of the damage incurred
and the establishment of new safeguarding practices.
Besides these sites, many more that have never been
investigated are being flagged by the change detection
tool as potentially under threat. These sites deserve
a comparable effort in future endeavours to avoid
further losses.

Moreover, it is important to recognize that com-
prehensive work on the impact of dams on heritag-
escapes and subsequent preservation activities can no
longer rely only on standard archaeological approach-
es. As the research has shown, it is advantageous to
make use of the full toolkits available (remote sens-
ing, fieldwork, etc.), also including a careful recon-
struction of recent water history and environmental
events.

The recent implementation of second-phase sal-
vage projects along the banks of Mosul and Dokan
Lakes offers a promising model that could be effec-
tively adapted to address similar challenges in the
context of the Tishreen Dam region. Here, in the last
few years, local archaeologists have already started
fieldwork-based documentation to record the sites’
preservation states and potential illegal activities that
have affected the region.®®

While our current work on the Tishreen Dam has
only addressed the first of the research questions out-
lined at the beginning of this paper, the authors are
optimistic that the results, when shared with Syrian
colleagues, will serve as a foundation for the imple-
mentation of a systematic monitoring program aimed
at preserving this invaluable heritage.

The ultimate goal of testing the change detection
technique presented in this paper is to demonstrate
how such a cost-efficient tool may be used by all
local antiquities departments and international insti-
tutions involved in cultural protection efforts world-
wide.

By fostering collaboration and knowledge sharing,
this initiative will empower stakeholders to effec-
tively safeguard and manage cultural heritage sites
amidst ongoing challenges and disruptions.

5 PHILIPPS ef alii 2023.

 BBC 2017.

“ UNOCHA 2017.

%8 SABRINE, MONTGOMERY, this volume.
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Fig. 16 -Two pics taken by Tell Qumuq at the Tishreen Lake (left) and by Wadi Baqaq at the Mosul Lake (right) the same day
(19/4/2024, courtesy P. Sconzo).

ADDENDUM

The torrential rains of the past months have raised
exponentially both the Tishreen and Mosul Dam lakes
water levels, thus once more submerging many previ-
ously exposed archaeological sites, villages and com-
munication routes (Fig. 16). Rampant vegetation has
taken over the adjacent fields. A drastic change in
the lakeside landscapes is occurring. Acknowledg-
ing the devastating impact of this new deluge, we
also hope that this unexpected abundance of water
will bring relief to the communities living around
and also downstream of the reservoirs. Added on the
19/04/24.
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TISHREEN BASIN HERITAGE: THE INTERSECTION OF CONFLICT,
CLIMATE CHANGE, AND HUMAN DAMAGES

ABSTRACT

This article details the results of a preliminary
study of 15 heritage sites on the banks of the Eu-
phrates river within the Tishreen Basin in northeast-
ern Syria. This activity, conducted between 2019
and 2024, documented human damages caused to
these previously submerged sites, all of which had
recently resurfaced due to the receding water levels
of the reservoir as a consequence of climate change.
For the first time, this article demonstrates how the
intertwined factors of political conflict and climate
change in the region have combined to exacerbate
ongoing socio-economic and heritage management
issues. This has fostered an environment in which
heritage sites are exceptionally vulnerable to illicit
human activity, from encroachments on sites to il-
legal excavations and looting.

KEYWORDS
Tishreen Basin, Syrian heritage, climate change,
conflict, looting

1. INTRODUCTION

Since the onset of civil war in 2011, Syria has
undergone massive political, cultural, and economic
changes. The resulting displacement of many of its
citizens, breakdown of traditional governance sys-
tems, and rise of various militant actors has had ma-
jor consequences for the country’s cultural heritage.
Since 2011, hundreds of archaeological sites have
been illegally excavated (Fig. 1) and thousands of
archaeological artifacts have been smuggled outside
Syria and sold via black market transactions.' Simul-
taneous to these threats to Syrian heritage are the
growing dangers of climate change, particularly ap-
parent in northeastern Syria’s Tishreen Basin, along
the banks of the Euphrates. This article sheds light on
the dozens of heritage sites there that have recently
become exposed to looting as the Euphrates water
levels recede at alarming rates.

The Euphrates River is both the longest and one
of the most historically important rivers in Western
Asia. Together with the Tigris, it is one of the two
defining rivers of Mesopotamia, literally ‘the Land
between the Rivers’. Originating in Turkey, the 2,800-
kilometers-long Euphrates flows through Syria and

Iraq to join the Tigris in the Shatt al-Arab, which
empties into the Persian Gulf. This powerful river fu-
eled the rise and flourishing of countless civilizations,
owing to the richness of archaeological sites along
its banks. Over the past three decades, the region
has experienced higher temperatures and increased
evapotranspiration rates, as well as limitations on the
river imposed by the Turkish authorities, that have
decreased the Euphrates flow.? Combined with the
political turmoil and increase in the illicit antiqui-
ties trade in Syria during and since the civil war, the
sites along the banks of the Euphrates have become
especially vulnerable.

Though the looting across Syria since 2011 has
been documented both remotely and on-the-ground.?
no specific attention has been paid to the human
damages to archaeological sites uncovered by the
lowering water level of the Tishreen Basin. This
report fills that gap in scholarship, outlining a four-
year assessment and documentation of illegal exca-
vations of archaeological sites along the Euphrates
conducted between 2019 and 2024. A group of civil
society activists in collaboration with the NGO Heri-
tage For Peace visited and documented the current
condition of sites along the banks of the artificial
lake created by the Tishreen Dam, about 130 kilo-
meters starting from Tel Qumluq in the north to Tel
Halawa in the south. This article highlights 15 of
the sites most impacted by the combined effects of
conflict, climate change, and human damages. They
were selected based on importance, ease of access
for initial documentation, and an interest in cover-
ing the main archaeological periods of the region.
Significantly, this study demonstrates for the first
time that a perfect storm of global climate change
and civil conflict is providing new opportunities and
incentives for illicit activities at sites along the Eu-
phrates River, calling for their further monitoring
and protection.

* Isber Sabrine (Heritage for Peace), Meghan Clorinda Mont-
gomery (Heritage for Peace).

' SABRINE et alii 2022.

2 AbaMo et alii 2018, 61-62.

3 BRODIE, SABRINE 2017.
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Fig. 1 - Illegal excavations at Tel Halula (credit: Mohammed
Farees).

Fig. 2 - Stela found in one of the homes of an IS member in
Manbij after the liberation of the city (credit: Ristam Abdo).

Fig. 3 - Illegal excavation at the Aushariya archaeological
site (credit: Mohammed Farees).

Fig. 4 - Illegal excavation at the Tel Bujak site (credit: Ris-
tam Abdo).

2.THE POLITICAL, ENVIRONMENTAL, AND HERITAGE CONTEXT

Over the last decade and a half, Syria has become
the prototype for a phenomenon in which the forces
of global climate change and political conflict are
combining to place extreme stress on the world’s
most vulnerable populations and their cultural heri-
tage, both tangible and intangible. Indeed, the issues
are themselves deeply intertwined, with the impact
of the climate crisis amplifying regional political ten-
sions in the most affected areas. The self-reinforcing
cycle formed by climate and conflict issues in turn
places heritage at risk, whether from destruction, de-
terioration, or looting.

The Euphrates river and its heritage-rich valley in
Syria has proven especially susceptible to the effects
of climate change. For decades, decreasing rainfall
and increasing evapotranspiration caused by global
warming have been reducing the volume of Euphra-
tes water flow,* as much as 50% in drought years.’
Such conditions are predicted to worsen in the next
decades, with even lower precipitation rates combin-
ing with average higher temperatures to produce yet
more severe and frequent periods of drought.® Ad-
ditionally, in 2013, the Intergovernmental Panel on
Climate Change estimated that Euphrates flow would
decline by a further 73% in the near future as a direct
result of decreasing rainfall in the Turkish highlands,
where the Euphrates originates.” Regional political
tensions are exacerbating these climatic changes. In
June 2022, the Autonomous Administration of North
and East Syria (AANES) accused Turkey of reneging
upon the terms of the 1987 Euphrates River Agree-
ment by reducing water flow into Syria, which is now
said to be less than half of what was agreed.?

4 Apamo et alii 2020, 61.

5 OzGULER, YiLDiz, 2020, 30.

¢ HAMEED, AHMADALIPOUR, MORADKHANI 2018.
"Voss et alii 2013, 910.

8 HARDAN 2022.



TISHREEN BASIN HERITAGE 217

Political tensions are not only a cause of climate
issues but also a side effect of them. Following the
extreme drought in Syria that occurred from 2006 to
2010, more than 1.5 million people migrated from
rural areas, such as those in the Euphrates basin, to
Syrian cities due to food and water scarcity.” The
Syrian civil war, which started in 2011, is believed
to have at least partially been catalyzed by economic
and social instability that arose as a direct impact of
this drought.'® Furthermore, the increasing pressures
on state governments, and those governments’ in-
ability to meet them, can lead to “the proliferation
of ungoverned spaces where armed factions oper-
ate without being able to assert central political con-
trol (i.e. the emergence of groups like Islamic State
(IS))”." Such political instability has proven to pose
a major threat to the cultural heritage of Syria over
the past decade.

Looting of heritage sites and the illicit trade of
antiquities has become a salient issue in Syria since
the onset of the civil war, fueled by the rise of inde-
pendent armed groups like Da’esh (IS) and the break-
down of structures meant to combat such activities
(Fig. 2)."? Since the outbreak of conflict in 2011, Syr-
ian archaeological sites have been badly looted, with
artifacts smuggled into Iraq, Lebanon, Jordan and
Turkey to be sold on the international black market.
As early as 2014, Da’esh encouraged the illegal ex-
cavation of sites (Fig. 3) and the trade of artifacts in
their controlled territories in Syria through a permit
and taxation system from which they profited.”* The
internet has greatly expanded the scale of looting
and the illicit trade by facilitating direct communica-
tion between looters and buyers and by transform-
ing the kinds of objects being traded."* A 2017 study
demonstrated the centrality of coins and other small,
portable artifacts to the illicit antiquities trade and
the wartime economy in Syria."”> Such objects are
contained within the many ancient burial sites spread
throughout the Euphrates basin, now vulnerable as
the result of these intertwined forces.

3. THE TISHREEN BASIN: IMPACTS TO HERITAGE

The culturally rich area on the banks of the Euphra-
tes north and south of the Tishreen Dam, known as
the Tishreen Basin, has been particularly susceptible
to the fluctuating water levels of the river over the
past two decades. Since 2019, a group of civil society
activists in collaboration with the NGO Heritage For
Peace has inspected the condition of sites along the
banks of a northerly stretch of the Euphrates river.
Starting from the Turkish border in the north to the
southern end of Lake Assad, a distance of about 130
kilometers, the project has so far inspected 15 sites
comprising heritage from a range of historical peri-
ods. Many of the sites contain ancient burials dating

as far back as the Neolithic period (c. 7800 BCE),
while some provide evidence of human settlement
across a range of periods, from the Roman up through
to the Mamluk. These complex human histories and
their material remnants are now at serious risk.

This visit of the riverbank sites of the Tishreen Ba-
sin documents the current state of damage and offers
a preliminary assessment of risk. It paves the way for
a more detailed and comprehensive study of the sites
in the future, and the development of a plan for their
protection. Finally, it highlights the intertwined nature
of the effects of climate change, political conflict, and
human damage to archaeological sites in the region
via currently unfolding issues.

3.1 Site Exposure

Constructed between 1991 and 1999, the Tishreen
Dam created an artificial lake 60 kilometers long that
impacted as many as 75 archaeological sites, com-
pletely submerging many of them.'® Since 2014, there
has been a clear gradual trend towards reduction of
the reservoir’s water levels, with seasonal fluctuations
in water levels growing more extreme as the result
of climate change and increased evapotranspiration.
At the most basic level, these increasingly frequent
fluctuations pose a threat to the physical integrity of
archaeological sites, exposing them to gradual ero-
sion. Furthermore, during years of bad drought, which
are occurring with higher frequency, more than half
of the heritage sites in the reservoir area have become
exposed due to dropping water levels, with up to 90%
of the total area of certain sites resurfacing.'’

First the construction of the dam, and later the
civil war, prevented a comprehensive archaeologi-
cal survey of this region. Archaeological missions
were cut short or canceled before they ever began,
meaning that many of the Tishreen Basin sites have
only been partially excavated or never excavated at
all. There are still several archacological sites in the
Tishreen Basin yet to be excavated, according to a
survey of the archaeological missions in the area.
These undiscovered sites rich with artifacts are now
resurfacing in an infinitely more fraught human con-
text than when they were last seen three decades ago.
This offers attractive opportunities for the illicit ac-
tivities that have recently increased in number due
to socio-economic factors, particularly looting and
illegal excavations.

® GLEICK 2014, 334.

1 BARDER 2017, 140.

W Ibidem, 143.

12 HEMEIER, SABRINE 2021, 11.

13 SABRINE et alii 2022, 118.
“BRrobik et alii 2022, 121.

'S BRODIE, SABRINE 2017, 9.

16 Sconzo, Simi, TitoLo, this volume.
'7 Ibidem.
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3.2 Management Issues

The new and worsening challenges faced by the
Tishreen Basin sites as the result of climate change
are exacerbated by issues surrounding the manage-
ment of heritage in the region since the onset of the
civil war and its ensuing political turmoil. This north-
eastern part of Syria in particular has faced difficulties
in managing and protecting sites due to a continued
absence of established political structures. Simultane-
ously as sites were being physically exposed due to
dropping water levels, they were also left vulnerable
by the heritage management vacuum, a direct result
of human conflict.

Prior to the onset of civil war in 2011, Syria’s
cultural heritage and archaeological sites were man-
aged by the Directorate-General of Antiquities and
Museums (DGAM). Since 1946, this ministry was
responsible for the broad spectrum of heritage-related
concerns, including archaeological excavations and
research, the administration and preservation of sites,
and preventing illegal excavations and the illicit trade
of archaeological objects. The DGAM’s work on ar-
chaeological sites in particular was significantly sup-
ported by international research teams. Prior to 2011,
the majority of archaeological missions in Syria were
either entirely run by foreign teams or were joint mis-
sions between Syrian and international teams. There
were extremely few entirely Syrian archaeological
missions.'®

When war broke out, these foreign missions neces-
sarily ceased, both due to safety concerns and restric-
tions placed on teams by their foreign governments,
many of which had placed sanctions on the Syrian
government. The DGAM itself majorly deprioritized
archaeological research, both due to security concerns
and decreases in budget as government funding was
directed away from heritage and culture."” A major
consequence of this situation has been the inability
of Syrian archaeology students to be trained on ex-
cavations, greatly decreasing the number of trained
personnel ready to steward Syria’s heritage now and
in the future.

Particular challenges are faced by northeastern Syr-
ia, home to the Tishreen Basin, as since 2018 this part
of the country falls under the de facto autonomous
region known as the Autonomous Administration of
North and East Syria (AANES). This de facto gov-
ernment is not officially recognized by any foreign
states, making collaborations between Syrian and in-
ternational archaeological teams virtually impossible.
AANES’s lack of official recognition also extends to
international organizations such as UNESCO, inhibit-
ing access to resources and funding.

Another major issue stemming from the conflict’s
heritage management vacuum is sites’ increased ex-
posure to local human threats as the result of a dis-
connect between local communities and the heritage
itself. A lack of community pride and involvement

in heritage sites was already an issue for the DGAM
prior to the civil war. In addition to the organiza-
tion having no budget to encourage community en-
gagement, the Syrian Antiquities Law, the main legal
framework for heritage management in the country,
largely excluded community stakeholders from hav-
ing any say in the use and preservation of their local
heritage sites, nor were they compensated when the
protection and administration of sites prevented local
building and economic activities from taking place.?

As a result, community resentment towards the
DGAM and feelings of disconnect from their cul-
tural heritage sowed the seeds for sites being exposed
to physical danger at the onset of war. This is par-
ticularly true under AANES, where nascent heritage
management institutions struggle to implement on-
the-ground projects. As the physical presence of the
DGAM and foreign teams receded, locals sometimes
felt empowered to conduct illegal building or agricul-
ture on or very close to archaeological sites. The lack
of preservation infrastructure at sites combined with
the desperation of local communities as the result of
the war’s crushing social and economic impacts, and
in some cases locals turned to illegally excavating
and looting sites as a source of income. The willing-
ness to do so was exacerbated by an absence of local
awareness of and pride in heritage, from which they
had largely been excluded in the past. Where heri-
tage management infrastructure is not strong enough
to work with local communities, it hardly stands a
chance against the systematic illegal excavation, loot-
ing, and damage of sites in the Tishreen Basin that
has exploded since the conflict began.

3.3 Illicit Activities at Sites

The review of newly exposed archaeological sites
in the Tishreen Basin overwhelmingly demonstrates
a trend of human damage to heritage across vari-
ous forms. As climate and conflict issues converge,
a range of illicit activities have become increasingly
realizable, whether by locals attempting to survive
under challenging conditions or by organized crimi-
nal actors.

The most common illicit activity found to be car-
ried out among the selected sites of the Tishreen Ba-
sin is unauthorized excavations (Figs. 4-6), affecting
at least 11 out of 15 visited sites. As the waters of
the Euphrates recede, new sites become uncovered
and even previously legally excavated sites reveal
new surface area that becomes a ripe target for illegal
excavation. Such activity is most clearly indicated by
the presence of excavation pits (Fig. 5), often num-

18 SABRINE 2022, 222.
1 Ibidem, 226.
2 [bidem, 216.
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Fig. 5 - Illegal excavation at the Aushariya archaeological
site (credit: Mohammed Farees).

i e et 2o A i

i & ! o = 8
the Shash Hamdan site

Fig. 7 - A looted burial ground at
(credit: Ristam Abdo).

bering in the many dozens. They are sometimes so
numerous as to completely transform the appearance
of a site in aerial images, making the land appear
pock-marked.? In the case of Wadi al-Fitra, a site on
the western bank of the Euphrates, just to the north-
east of the city of Manbij, the illegal excavations ap-
pear to be ongoing, with dozens of recently created
pits spread across different sections of the site.
Naturally, the ultimate goal of illegal excavations
is the discovery and extraction of artifacts to be il-
licitly traded for profit. As such, many of these sites
have fallen victim to looting (Fig. 6), a serious form
of damage that destroys the integrity of the site. Even
on the rare occasions in which looted items are able
to be located and returned to their country of origin,
their undocumented removal means that their original
context within the site can never be fully understood.
Thus far, visits have found evidence of looting from
at least six of the sites. The number of looted sites
could be much higher in reality. It is not always easy
to identify concrete evidence that artifacts have been
removed from a site. This is particularly the case in

Fig. 6 - One of the looted tombs at the Tel Qumluq site, east
of Aleppo (credit: Ristam Abdo).

the Tishreen Basin given that many sites here were
only partially excavated, not excavated at all, or have
incomplete excavation records as the result of diffi-
culties in information sharing between foreign mis-
sions and Syrian archaeologists during the conflict.
A particularly pertinent example of looting oc-
curred at the Tel Halula site, located near the city of
Manbij and covering an area of 7 hectares. Excava-
tions at this site, which contains evidence of more
than 2000 years of Neolithic settlement, were initially
carried out by a Spanish mission between 1991 and
2011,% cut short by the onset of the civil war. As
such, many of the artifacts recovered from the site
remained in an archaeological mission house nearby.
Since 2011, in addition to numerous illegal excava-
tions on the site itself, the remaining finds in the
archaeological mission house were looted. The case

2l Sconzo, Simi, TitoLo, this volume.
2 MouisT et alii 2012.
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of Tel Halula unfortunately demonstrates the physical
threat to sites posed by ongoing heritage management
challenges in the region, in which a lack of on-site
personnel and resources led to a significant loss of
heritage that should have been preventable.

Physical damage at newly exposed sites can arise
not just from criminal actors seeking artifacts for il-
licit trade. Indeed, the examined sites have suffered
encroachments of various forms that are seemingly
unrelated to acquiring artifacts. At least 7 of the 15
visited sites have suffered various forms of damage
or partial destruction at human hands since 2011.
In some cases, this damage appears to be directly
caused by armed actors during conflict, who have
used archaeological sites as strategic locations for
their operations. For example, Shash Hamdan, a site
on the western bank of the Euphrates containing Ro-
man-era tombs (Fig. 7), was used as a military base
by IS, suffering bulldozing and constructions as a
result. Additionally, the site was vandalized by IS,
with sculptural elements being intentionally smashed
per IS’s iconoclastic approach to much of Syria’s
heritage. Similar acts seem to have taken place at
Tel Qumlugq, a site on the eastern riverbank, where
animal motifs in a mosaic floor were systematically
destroyed. At Tell Ahmar, also on the eastern bank,
heavy bulldozing took place and tunnels were con-
structed within the site.

Human encroachments on the examined sites have
also occurred partially as the result of community
detachment from heritage, as local communities have
at times repurposed archaeological sites as a cop-
ing mechanism. For example, illegal agricultural
works have been conducted at Tel Halula (Fig. 8),
and at Mount Khalid, a large, rocky plateau with a
Seleucid-era fortification, the archaeological site was
encroached upon for quarrying. A road was also con-
structed through the latter site to gain access to the
riverbank.

In these cases, the dire consequences of intersect-
ing climactic and political factors become clear, as
local communities resort to illegal encroachments
in search of income. The cultivation of agricultural
plants on these archaeological sites is a particularly
pertinent indicator of the intertwined nature of the
threats to such heritage. The dire food insecurity
that northeastern Syria has suffered as the result of
prolonged climatic changes and droughts combines
with reduced economic opportunities due to ongo-
ing conflict to create a desperate human situation.
Newly resurfaced archaeological sites, left virtually
unprotected due to a lack of AANES resources and
preservation infrastructure and the absence of the in-
ternational scientific and heritage communities, be-
come ripe opportunities for cultivation by a distressed
local community fundamentally disconnected from
their own heritage.

4. THE WAY FORWARD FOR TISHREEN HERITAGE: RECOM-
MENDATIONS AND CURRENT PROJECTS

Having identified the serious threats faced by the
dozens of archaeological sites in the Tishreen Basin
via the combined forces of climate, conflict, and illicit
human activity, it is imperative that swift action is
taken to secure the future of heritage in this region.
Unfortunately, past preservation initiatives have often
been postponed until an unknown later date when the
region would be more secure or conflict had ‘ended’.
However, the intertwining of the current conflict and
climate change factors has created a distinct emer-
gency situation that necessitates on-the-ground action
as soon as possible. Heritage For Peace has been
working on numerous heritage documentation and
preservation projects at other sites in northern Syria
that serve as examples of the kind of initiatives that
should be put into place for Tishreen Basin sites.

The most immediate need is for a more comprehen-
sive archaeological survey and documentation project
expanding upon the data collected during the site
visits discussed here. These should record all Ba-
sin sites in a scientific manner while also assessing
all the damage they have incurred, whether directly
from conflict, climate change, illicit human activity,
or a combination of the three. Such documentation
is necessary to formulate plans for the protection and
preservation of the sites. Heritage For Peace is cur-
rently working with University of Durham Endan-
gered Archaeology of the Middle East and North Af-
rica (EAMENA) Project as their partner organization
in Syria on the continued development and expansion
of their database of heritage at risk. Significantly, the
most recent phase of the project focuses on the in-
tersection of climate change and conflict, expanding
the database’s capacity to record climate threats and
damages to heritage sites.

Heritage For Peace is facilitating EAMENA’s col-
laboration with Syrian heritage workers and local
NGOs not only to record these damages, but also
to create a pool of 30 Syrian trained database users,
integrating this resource in government-level heritage
practice. This is one of the crucial early moves to-
wards rehabilitating Syria’s domestic heritage work-
force, which suffered as the results of sanctions by
foreign governments and the inability of foreign ar-
chaeological and research teams to work and share
training resources in Syria. If Tishreen Basin sites are
to be protected from ongoing threats, it is imperative
that local heritage professionals have the adequate
skills and training to implement preservation initia-
tives themselves.

In addition to sharing new technological and docu-
mentation resources such as the EAMENA database,
Heritage for Peace is also working directly with Syri-
an heritage professionals in the Tishreen Basin region
to train them in emergency response to heritage in cri-
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sis, including structural stabilization and the digitiza-
tion of both sites and artifacts found in situ. Between
April 2023 and June 2024, the project titled ‘Emer-
gency intervention and damage assessment in Manbij,
Syria’ worked in collaboration with the Directorate of
Antiquities of the Manbij region to produce detailed
documentation and physically secure three heritage
sites that had suffered damage and looting during
and after IS occupation of the area between 2014 and
2016. In the project’s final phase, Heritage For Peace
implemented a multifaceted awareness program that
focused on engaging the local community with both
the project and sites themselves, including brochures,
free workshops, and the production of a short film.
Crucially, the 15 local heritage professionals trained
and working on the project will continue to serve
as ambassadors for the heritage sites within the lo-
cal community after its completion. These initiatives
not only prevent communities from feeling alienated
from the ongoing preservation work, but they also
educate locals on the history of the sites, fostering a
sense of pride in local heritage.

Involving local communities in heritage preser-
vation is often considered a form of long-term site
security. However, in the case of the Tishreen Basin
and other regions where ongoing conflict and climate
change issues intertwine, the engagement of local
communities is essential to current efforts as well.
When locals feel a connection to their heritage, they
are more likely to take an active role in its protec-
tion from looting and other illicit activities. Localized
protection of sites is imperative in the Tishreen Basin
in particular, where AANES has limited capacity for
prolonged on-site protection at this time. Effective
community engagement initiatives can additionally
create local jobs in building, restoration, documen-
tation, and, eventually, tourism, as well as raising
awareness of the potential long-term economic ben-
efits of heritage preservation. These provide desper-
ately needed alternatives to illicit economic activities
such as looting that have taken place at sites previ-
ously.

A 2023 project undertaken in the Manbij region by
Heritage For Peace also demonstrated the invaluable
specialized knowledge of local communities. When
documenting buildings damaged by the 2023 earth-
quake that severely impacted northern Syria, locals
were instrumental in directing heritage professionals
to affected sites, providing eyewitness testimonies
of the kinds of damages suffered by structures, and
participating in the dialogue surrounding future pres-
ervation of the sites. Thanks to the overwhelming

enthusiasm of local communities, Heritage For Peace
was able to make a much more detailed report than
they had initially expected.

The data described here demonstrate the need for
such initiatives to be imminently implemented at the
Tishreen Basin in order to document and secure sites
at risk. Heritage for Peace has made inroads in the
region, working with heritage professionals, NGOs,
government institutions, and local communities, lay-
ing an important groundwork of resources and com-
munication networks that will prove essential to the
future of the Tishreen Basin’s outstanding heritage.

5. CONCLUSION

Northeastern Syria’s Tishreen Basin is home to
an incredible array of heritage, expanding from evi-
dence of Neolithic settlements to the Ottoman period.
Ironically, the human culture nurtured in this region
for thousands of years thanks to its proximity to the
mighty Euphrates river is now endangered by none
other than human activity and the changing face of
the river itself. The ongoing Syrian political conflict
since the outbreak of civil war in 2011 and the wors-
ening effects of climate change have combined to
create a perfect storm that exposes Tishreen Basin
heritage sites to serious human threats. In addition
to damage to heritage caused by the conflict itself
or by erosion from shifting water levels, the distinct
circumstances produced by these combined factors
leave sites ripe for illegal excavations, encroach-
ments, and looting.

This preliminary review of 15 sites in the Tish-
reen Basin highlights the imminent danger faced
by heritage in this region that has been particularly
hard-hit by the effects of civil war, ongoing politi-
cal instability, and a rapidly warming and drying cli-
mate. It indicates the urgent need for more compre-
hensive documentation and assessment of the entire
heritage landscape so that preservation plans can be
implemented. However, the implications of the study
reach far beyond the Tishreen Basin, or even Syria.
In a world increasingly wracked by human conflict
and facing a climate challenge that is truly global in
scope, the ‘perfect storm’ currently experienced by
Tishreen Basin heritage is bound to crop up in other
heritage landscapes. This article has demonstrated the
deeply intertwined nature of conflict, climate change,
and damage to heritage in hopes that a newfound
awareness of this issue can be applied to preservation
efforts across the globe.
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