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EDITORIAL NOTE 

Presentazione nuova serie, genesi progetto di formazione da LoNAP, cos’è LoNAP, contenuto 

progetto di formazione, presente volume: importanza conservazione patrimonio culturale Kurdistan 

e regione di Duhok, distruzione complessi rupestri regione di Duhok, necessità di conservare i 

monumenti afferenti al sistema idraulico di Sennacherib, sottolineare valore simbolico di dedicare il 

I volume della serie al progetto di conservazione dei monumenti di Sennacherib 

Ringraziamenti: Kaifi (Mala Awat), Hasan, KRG e Governatore Atrushi, consoli e ambasciatori, 

AICS, Gonelli,Weber, Platzer, Merola 

Daniele Morandi Bonacossi              Erbil, May 2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
 

10 
 

PREFACE 

The present volume contains the proposal for the inscription on the UNESCO World Heritage List of 

the most monumental part of the irrigation system built by the Assyrian King Sennacherib in the 

Duhok region of Northern Iraqi Kurdistan. The creation of this massive canal and aqueduct network 

by the Assyrian king in the hinterland of his capital city, Nineveh, was linked to commemorative 

reliefs and monumental inscriptions carved on rock surfaces in dramatic locations that were in close 

geographic, functional and symbolic association with the hydraulic system itself. 

The volume is not intended to be an archaeological study of the Assyrian irrigation network, but 

rather it contains the first up-to-date, methodologically and technologically advanced recording of its 

monuments, presents projects for their conservation and musealisation and the proposal for their 

inscription on the World Heritage List. 

The nomination is supported by two closely interrelated documents: the application dossier and the 

Archaeological Environmental Park Project. 

The former was prepared following UNESCO’s suggested indications for World Heritage 

Nomination preparation and the related operational guidelines, while the latter contains all the 

necessary territorial documentation, based on satellite images and drone surveys, and all the 

documentation of the architectural and sculptural features pertaining to the irrigation network 

obtained by means of photogrammetric and laser scanner surveys, and 3D modelling.  

With regard to the Khinis and Jerwan sites, The Archaeological Environmental Park Project is 

supplemented by geological and hydrogeological analysis, modelling of slope instability phenomena, 

and by a rock relief conservation project. 

As well as documenting the architectural remains, the present WHTL proposal outlines actions to be 

implemented for the conservation and enhancement of the archaeological complex, indicates the 

park’s infrastructures and recreational and reception facilities, defines local operators’ training 

activities (connected with conservation work and archaeological investigations) and outlines the 

development of a sustainable tourism plan. 

The project’s essential basis concerns the preservation and enhancement of the natural landscape and 

the historical landscape as modified by the passage of time. Particular attention has been paid to the 

regulations governing building in the "core" and "buffer" zones of the archaeological areas in 

consideration of the fact that the introduction of modern constructions would result in the definitive 

loss of the original archaeological landscape. 

This led to our approaching the safeguarding and protection of the entire water-management system 

through the proposal of an Archaeological Environmental Park – an extensive open-air museum, in 

the firm belief that the protection and maintenance operations must involve the entire Assyrian 

irrigation network, enhancing the architectural remains and also maintaining the historically and 

structurally unique features of the entire original project. 

The park will include the remains of Khinis and Jerwan and will also be connected, via modern 

multimedia technology, to other areas of the ancient infrastructure such as Maltai and Bandawai or 

indeed any other site that may be brought to scholars’ attention by future archaeological discoveries.   

The establishment of an extensive and complex archaeological and environmental park will enable 

the provision of all the enjoyable cultural, spiritual and social benefits associated with it, reinforcing 

the local population’s awareness of it roots. 



  
 

11 
 

The park’s infrastructures will therefore not only need to offer intellectual stimulation through 

multimedia information services, but also encourage physical and mental activity (areas for picnics, 

play, skilled activities, and contact with locally occurring or culturally/historically important plants 

and animals). 

To this end, a series of short and long-term actions are envisaged, aimed at establishing a modern 

conservation and protection structure, in the conviction that the region’s natural and historical 

heritage, if properly protected and promoted, can become a significant source of economic 

development, encouraging not only local tourism but also international tourism. 

The energy required for the various activities included in the management plan will be “green” energy 

– wind or solar – and internal mobility will rely exclusively on small electric locomotives and the use 

of horses and bicycles, with provision of archaeological trekking paths. The irrigation system of the 

various areas of vegetation will be pollution-free and there is an adequate disposal plan for all waste. 

All the graphic, photographic and digital documentation produced, together with the directives 

contained within the project for the tutelage of the environment, the monument and tourist 

accessibility, constitute an extensive information system. This will allow the Kurdistan Regional 

Government, in collaboration with the Government of the Republic of Iraq, perhaps with Italian 

assistance, to lodge a request for inclusion of this archaeological complex in the UNESCO World 

Heritage Tentative List and then meet the related monitoring and management commitments. 

In this regard, it is recalled that UNESCO itself has repeatedly solicited this intervention and that 

since 2014 the Khinis archaeological area has been included in the World Monument Fund’s Watch 

List. 

 

Roberto Orazi            Rome, May 2019
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EXECUTIVE SUMMARY 

BRIEF INTRODUCTION TO THE WHTL PROPOSAL  

Foreword 

The Management Plan for the site “Sennacherib’s Irrigation System” which is presented for 

inscription in the UNESCO World Heritage List has clear need of a preliminary synthetic summary 

in order to illustrate and justify the motivations that have led to the candidature. This is also an 

opportunity to detail the site’s complexity and extension and explain the methodological and design 

choices made by the authors of the project and supported by the Iraqi, Kurdish and International 

stakeholders, with the backing of the Italian Agency for Development Cooperation (AICS). 

Antecedents 

The present proposed UNESCO WHTL candidature is linked to the project "Land of Nineveh - 

Training for the enhancement of the cultural heritage of Northern Iraqi Kurdistan" entrusted by the 

Ministry of Foreign Affairs and International Cooperation and the Italian Agency for Development 

Cooperation to the University of Udine and directed by Prof Daniele Morandi Bonacossi. An essential 

part of the project is the study of the archaeological site of Gir-e Gomel and the network of canals 

built by the Assyrian king Sennacherib in around the year 700 BC. 

The CNR-ITABC (National Research Council - Institute for Technologies Applied to Cultural 

Heritage), now the Cultural Heritage Science Institute (ISPC), is an operating partner of this project. 

A specific ISPC team of architects, archaeologists, surveyors and technicians led by architect Roberto 

Orazi, an Associated Adviser of ISPC, has had the specific task of planning the overall design of a 

large archaeological and environmental park or “open-air museum” in order to protect, preserve and 

enhance Sennacherib’s water-management system and provide the necessary graphic documentation 

through surveys of the monumental architectural structures and rock reliefs connected to the 

impressive waterworks.  

The geological, hydrogeological and slope-stability studies and the project for conservation of the  

rock reliefs (Khinis and Maltai) were conducted thanks to the financial support of the Italian Ministry 

of Cultural Heritage and Activities). 

The graphic and photographic documentation constitutes the basis for advancing the present World 

Heritage Tentative List proposal for the insertion of this important archaeological complex and its 

related natural landscape into the UNESCO World Heritage List. 

 

General and specific objectives of the project 

The project aims at enhancing the cultural heritage of Iraq with a view to developing and 

consolidating the scientific, technical and cultural potential of local staff, through training courses 

and work experience related to the programs envisaged in this application.  

The general objective is the conservation and enhancement of the cultural heritage of the Kurdistan 

Region of Iraq, thus contributing to the development of the local cultural identity that can act as a 

lever for the socio-economic development of the country. The specific aim of the project is the 

creation of national and regional institutional capacity in the management and protection of 

archaeological sites and museums in northern Iraqi Kurdistan, also contributing to the autonomy in 

these sectors of the institutions involved. 
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Historical notes on the region of northern Iraq 

The region, which falls today within the borders of the KRG (Kurdistan Regional Government) in the 

far north of Iraq, has been throughout its history a natural crossroads, where different civilizations 

have had the opportunity to meet and exchange experiences. 

The actions taken by the Assyrian kings in the core region of Assyria from the end of the second 

millennium, and especially between the 9th and 7th centuries BC, included the construction of long 

irrigation canals in order to increase agricultural production in an area that was mostly semi-arid and 

subject to unstable rainfall. Extensive canal networks were thus created across the Assyrian heartland, 

which in addition to protecting the rural economy, enabled – together with permanent or seasonal 

watercourses – the transportation of huge quantities of goods, including large objects. 

Today, the most important testimony of these initiatives is the complex of canals built by the Assyrian 

King Sennacherib to bring water to the land – and also to the fields and gardens of his new capital, 

Nineveh. 

 

The monumental complex and the archaeological areas 

As mentioned above, the archaeological complex that we want to preserve and for which we wish to 

create a UNESCO World Heritage Site consists of the impressive hydraulic system built by the 

Assyrian King Sennacherib between the years 702-681 BC, a wide-ranging complex composed of a 

number of archaeological areas comprising canals, aqueducts, rock reliefs, and inscriptions (Fig. 6).  

Of great importance is the sculpted celebratory apparatus that accompanied the construction of the 

various waterways. Examples are the rock reliefs of Maltai, perhaps the best preserved, and those of 

Faideh – still largely hidden in a channel length covered by earth – which risk total destruction due 

to neglect and vandalism by cement plants and a farmstead operating only a few metres away.  

Khinis (Pl. 2.d.1.1). The focal point of the celebratory sculptural programme is to be seen at Khinis, 

where the beginning of the main branch of the canal system derived from the River Gomel was 

located. Here a great relief measuring approximately 10 x 10 m represented King Sennacherib at both 

sides of the panel in the act of paying homage to a series of deities placed at the centre. In front of the 

rock relief stood a huge monolith, now lying in the water, decorated on at least two sides to mark the 

watershed between the Gomel and the beginning of the channel (Pl. 2.d.1.4). Along the cliff, there 

are twelve niches of various sizes and at different heights from the ground, portraying the sovereign. 

Three of these bear what is known as the Bavian inscription (the name of the small village located 

east of the River Gomel after which the Khinis site was also named for many years), repeated three 

times, in which Sennacherib lists the major points of his endeavour and the operations carried out for 

the construction of the canals (Pl. 2.d.1.6). At the southern end of the archaeological area, a portion 

of the original canal is still visible, and a short tunnel dug into the stone to pass a rock outcrop. At the 

northern limit, near the large rock relief, the ramp starts climbing towards the stone quarry from which 

the blocks were hewn, and then transported for the construction of the canal and the Jerwan Aqueduct. 

All along the splendid cliff, which a few metres away from the large rock relief features a (badly 

damaged) panel depicting a figure on horseback, there are late antique tombs or monk’s hermitages 

dug deeply into the beautiful natural rock face (Pl. 2.d.1.3). 

Jerwan (Pl. 2.d.2.1). The system of canals, in addition to its rock reliefs, also featured complex –  yet 

little studied – hydraulic engineering works, of which the most important is the well-known aqueduct 

of Jerwan, an imposing structure built to allow the stone channel that brought water to Nineveh to 
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pass over an extensive wadi, which was excavated by a team of the Oriental Institute of Chicago in 

1933. 

Over 280 metres long, its north side is reinforced by buttresses bearing inscriptions; the west section 

of the south side has in the past suffered a collapse, which has been awkwardly repaired. In the 

reconstruction blocks with inscriptions in cuneiform – perhaps from other monuments – were used, 

and assembled in a completely random way (Pl. 2.d.2.3).  

The whole central part of the aqueduct, originally held up by load-bearing pillars between which the 

wadi water flowed, has long been used as a source of construction material. A single pillar still stands 

in situ, as well as the beginning of the false vaults under which the wadi once flowed. 

Maltai (Pl. 2.d.3.1). The archaeological area of Maltai, located outside the perimeter of the 

Archaeological Environmental Park (Pl. 2.d.5), is home to four large rock reliefs carved on a cliff 

about halfway down a steep natural slope that descends towards the city of Duhok. These panels can 

only be reached by means of a very steep path overgrown with bushes and other vegetation. The rock 

reliefs are in a condition of deterioration that is less accentuated than the panels and the niches at 

Khinis. Their almost perennial isolation, due to the difficulty of the access route mentioned above 

and the state of neglect in which they were left, has led to recent episodes of serious vandalism. The 

whole figure of the sovereign has been removed from a panel, leaving a big gap in the figured panel, 

while on another panel, a large hole has been made in order to discover whether there was treasure 

hidden behind the  relief: unfortunately this is a rather widespread belief among local people.  

Bandawai (Pl. 2.d.4). The Bandawai area, also located outside the boundaries of the Archaeological 

Environmental Park, consists of a large valley crossed by a sizeable stream, at the beginning of which 

is located the small and almost completely eroded rock relief of Shiru Maliktha. The valley contains 

a series of archaeological remains: carved into the rock wall there are small buildings, mills and tombs 

that it will be possible to reach by means of a specially programmed and suitably equipped 

archaeological trekking path. 

The place’s notable tourist interest is accompanied by a strong recreational potential due to the 

presence of a series of small cabins used by swimmers to change their clothes. These are built with 

reed walls and integrated in an exceptional way into the natural panorama of the riverside. The area’s 

recreational value is confirmed by the presence of a small restaurant. In the shade of trees and 

temporary awnings, visitors may eat while sitting in special tables that allow them to place their feet 

in the flowing water of the river. 

 

The Archaeological Environmental Park of Sennacherib’s irrigation system 

The project is aimed at the conservation of cultural heritage and the strengthening of the local 

economy through the creation of an Archaeological Environmental Park for the conservation of the 

extensive water-management system built by King Sennacherib. The project’s main activities concern 

the documentation of archaeological and architectural remains, the enhancement of the archaeological 

complex, the training of local staff with regard to conservation work and archaeological investigation, 

the design of park infrastructures and facilities, and the drafting of a sustainable tourism plan. 

A Multimedia Museum Centre located not far from Khinis (but not visible from the site) will have 

the task of managing the Archaeological Park and allowing visitors to visualize both Sennacherib’s 

entire irrigation network and the individual archaeological areas, both inside and outside the park. 
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The establishment of the archaeological environmental park aims to safeguard the cultural landscape 

and to offer the local population the enjoyment of all the cultural, spiritual and social benefits 

connected to it. 

The heritage of the region, if properly protected and valued, could be a significant source of economic 

development through the growth of local and international tourism. Increased income through the 

launch of environmentally-friendly activities, such as those related to tourism and crafts and the 

consequent development of SMEs, might raise the level of well-being in the community with respect 

to both physical and psychophysical health. 

Moreover, the arrival in the region of tourists from Iraq and all over the world could help Iraqi 

Kurdistan to pursue its economic development , leading to new and beneficial cultural exchange and 

the country’s economic progress. 

 

The Multimedia Museum Centre  

The Multimedia Museum Centre is divided into three main areas (Pl. 5.e.3.2). 

The Area of Culture is located on the Centre’s northern side. It consists of a large conference hall, 

rooms for students and scholars, a library, GIS and website management equipment, and lastly an 

outdoor theatre to facilitate visitor socialization. It is hoped to set up a centre for the history of 

archaeological research and organize a special exhibition system to connect visually the sites located 

outside the Archaeological Park (Fig. 6 and Pl. 5.e.3.2). 

The central part is occupied by a Recreation Area which includes the centre’s entrance facilities, the 

ticket office, lavatories, clothing deposit, cafeteria, a large bookshop for the sale of publications and 

souvenirs and rooms where school children can experiment their artistic skills. 

A Functional Area to the south includes the park administration offices, rooms for the supervision of 

the archaeological areas (divided between the groups assigned to the intangible areas and those 

assigned to the buffer zones). 

This part of the Centre also contains rooms for the management of video cameras located in isolated 

points of Khinis and Maltai and for the control of the laser interferometer that alerts personnel to the 

movement of boulders on the Khinis rock face.  

Nearby there are greenhouses, where the most delicate plants are grown and displayed, and which 

constitute a pleasant entrance to the large botanical garden. 

 

Internal mobility 

Internal mobility will be limited to several non-polluting means of locomotion: small wagons pulled 

by electric locomotives and the use of horses and bicycles on specific routes. 

 

Financial sustainability of the project 

Large areas of the Park's territory will be dedicated to the development of the Green Economy and 

the formation of farms able to stimulate interest in local products to be exhibited in small villages 

nearby. 

Other areas will be equipped with photovoltaic systems to supply the park’s energy needs, and also 

for the production of clean energy to be placed on the market. 

 

Methods used 
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Acquisition of documentation. The first phase of the methodological path consisted of the acquisition 

of the cartographic documentation relating to the extensive archaeological complex and its 

monuments. In the absence of detailed maps of the region, it was necessary to use satellite images for 

the collection of all the territorial and archaeological data. Pleiades images were employed for Khinis 

and Jerwan and World View 2 images for Maltai and Bandawai. 

The documentation of reliefs, inscriptions and architectural structures was accomplished by laser 

scanner survey using a Faro Focus for small distances and a Zoller+Frölich Imager for larger 

distances, while a detailed survey of the archaeological areas was conducted by means of UAV 

technology and accomplished with a Swinglet drone (elevation up to 600 m) and a Phantom drone 

(up to 200 m). 

The production of georeferenced orthophotos allowed us to define the core and buffer zone of each 

site and the mesh models imported in JRC Reconstructor gave the contour lines representing the sites' 

morphology. 

Analysis of monuments and landscape. The second step in the process was to analyse the individual 

archaeological areas and the respective architectural and celebratory structures (rock reliefs, 

inscriptions) and their close relationship with the natural environment in which they were conceived. 

This analysis also involved assessment of the preservation state of both the structures and the 

landscape and the forecasting of probable causes of further deterioration of the archaeological 

complex and its natural landscape. The phase also involves a critical analysis of local protection and 

planning instruments and the relative system for prevention. 

Definition of objectives and strategies. This phase involved identifying the project’s aims and 

delineating strategies to achieve them. In this phase, the historical and structural uniqueness of the 

archaeological complex to be saved and protected was focussed upon and a strategy established to 

create a decision-making structure, the Archaeological Environmental Park, able to represent the 

various different problems and take on the task of solving them through the achievement of both 

short-term and long-term goals. 

It was also necessary to determine the aspects that characterize the social and cultural identity of the 

territory, to evaluate the local cultural resources and define the relative hierarchies and therefore the 

positioning of the different elements on the design scheme. These were the intangible areas inside the 

park (Khinis and Jerwan), the path and the remains of the canal, the historical evidence in the Shifka 

Valley, the internal mobility routes, the intangible areas outside the park, and the public display and 

visualization modalities of the various archaeological areas and their related landscape.  

Definition of long and short-term goals. This phase comprised the definition of the objectives and 

operational strategies for a plan of intervention and actions to implement the general strategic 

directives. These constituted a hydraulic and hydrogeological study of the cliffs of Khinis and Maltai, 

a slope stability study of the Khinis cliff, and the definition of interventions to mitigate the inherent 

dangers – for both the reliefs and the tourists – in these places, in addition to a project for conservation 

treatment for the rock reliefs of Khinis and Maltai, the arrangement of an access path to the Maltai 

reliefs, and an archaeological trekking route for the historic testimonies of Bandawai. 

 

The GIS model of the Archaeological Park 

The various activities of the Archaeological Environmental Park, both the institutional ones 

concerning research, public information and teaching, and those related to energy supply and 

logistics, will be managed by means of a special information system. 
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The GIS model will contain in digital form all the graphics related to the Archaeological 

Environmental Park project, and will also form the basis of the management plan requested by 

UNESCO for each site belonging to the WHL.  

 

Archaeology and landscape  

The conservation of the original landscape is particularly important in the design of an open-air 

museum. The archaeological remains often represent the only evidence of the transformations 

implemented by humans on the environment and therefore may function as powerful foci for 

territorial redevelopment, especially when closely related to the distinctive features of the landscape 

which surrounds them. 

This relationship between archaeology and landscape is particularly significant for sites such as 

Khinis, Maltai and Jerwan. 

At Khinis, the choice of the canal’s starting point was closely linked to the presence of the great rock 

wall on which the large rock relief was carved. This interpretation is supported by the fact that 

approximately 300 m from its beginning, the canal meets a rock outcrop that bars the way. A possible 

solution would have been to bypass this protrusion – but in doing so, the canal would have fallen 

back into the river just a few metres from the outcrop tip. If the ruler had been interested only in water 

management, it had been enough to start the channel 300 m further downstream, immediately after 

the rock outcrop, and thus avoid digging a tunnel nearly 50 m long through the stone (Pl. 2.d.1.1).  

However, what mainly interested Sennacherib was the opportunity to celebrate his feat, consecrate it 

to the gods and hand it down to posterity through the rock reliefs and inscriptions carved in the rock.  

The relationship between landscape and archaeology also involves the aqueduct at Jerwan. The 

imposing structure, built of squared stone blocks, joins together the two sides of a wadi separated by 

a wide depression, allowing Sennacherib’s canal to bypass the rushing waters of the wadi.  

While at Maltai the presence of cliffs along a hillside overlooking the vast plain (where Duhok is now 

sited) allowed the creation of an almost perfect location for leaving a "sign" of Sennacherib’s 

achievement: four large rock reliefs in an area that is difficult to reach, but clearly visible from a long 

distance. 

 

Sennacherib’s  “Garden of Peace” 

To increase the perception of the natural landscape in which the monuments were originally immersed 

and to hide the visual intrusions of modern features, the boundaries of the park, the archaeological 

areas and the buffer zones will also be marked by the planting of trees and other vegetation to function 

as shielding. Not far from the Multimedia Museum Centre near Khinis  a large  botanical garden will 

be located, where it will be possible to recreate the image of the famous gardens of Sennacherib’s 

‘Palace without rivals’ in Nineveh, in which the sovereign wanted to gather many different kinds of 

plant which came –  as he himself recorded in his celebratory inscriptions – from the most remote 

parts of the world. Not far from these structures a large green oasis where recreational areas with 

fountains, watercourses, educational trails and rest areas can be found, will be dedicated to the 

contemplation of nature and the archaeological landscape: “A garden in which people can gather 

strength and inspiration, a place for calm reflection and individual introspection; a sanctuary 

accessible to all, nurturing sentiments of peace, joy and healing” (from the “Garden of forgiveness”, 

Beirut, Lebanon). 
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1. IDENTIFICATION OF PROPERTY 
 

1.A COUNTRY 
 

Iraq  

 
 

 
 
P. 1a Map of Iraq. Cambiare carta  
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1.B STATE, PROVINCE OR REGION 
 

 

 
 

Pl. 1b Iraqi Kurdistan, Governorate of Duhok and districts (http://www.italianexpo.it). 
 

The Kurdistan Region of Iraq comprises parts of the three governorates of Erbil, Sulaimani and 

Duhok. It borders Syria to the west, Iran to the east, and Turkey to the north, lying where fertile plains 

meet the Zagros mountains. It is traversed by the River Sirwan and the Tigris and its tributaries, the 

Great Zab and the Little Zab. 

Area: 40,643 square kilometres  

Capital city: Erbil (also known as Hewler) 

Population: 5,755 million 

The mountains of the Kurdistan Region have an average height of about 2,400 metres, rising to 3,000–

3,300 metres in places. The highest peak, Halgurd, is near the border with Iran and measures 3,660 

metres. The highest mountain ridges contain the only forestland in the region. 

http://www.italianexpo.it/
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The climate of the Kurdistan Region of Iraq is semi-arid continental: very hot and dry in summer, 

and cold and wet in winter.  

The people living in the Kurdistan Region are Kurds, as well as Assyrians, Chaldeans, Turkmens, 

Armenians and Arabs. The Region has a young and growing population, with 36% aged 0-14 years, 

and only 4% aged over 63. The median age in Kurdistan is just over 20, meaning more than 50% are 

20 or less. 

 

The Kurdistan Region’s demography has changed considerably in the last few decades, mainly 

because of forced migration by the previous Iraqi government, which is one of the main reasons for 

the movement from the countryside to towns and cities. By 2001, at least 600.000 people had been 

internally displaced, mainly because of the previous Iraqi regime’s policies since the 1970s. This 

included more than 100,000 people expelled in November 1991 alone from Kirkuk by the Iraqi 

government. According to a United Nations Development Program (UNDP) survey, 66% of the 

people living in Duhok province have been forced to change their residence due to war at some point 

in their lives, while the figures in Sulaimani and Erbil are 31% and 7%, respectively. 

Traditionally, the majority of people in the Kurdistan Region lived in villages and subsisted on 

farming and animal husbandry of mainly sheep and goats, thanks to the land’s fertile soil. The Region 

was known as the breadbasket of Iraq. Today this situation has been reversed, with the majority living 

and working in the three cities of Erbil, Duhok andSulaimani and working in the government, 

construction, and trade. In the 1980s, Saddam Hussein’s regime destroyed over 4,000 villages and 

forcibly moved their residents to collective towns. Many of these villages have now been rebuilt. 

After 1991, the Kurdistan Regional Government rebuilt 2,620 of about 4,000 destroyed villages. 

 

1.C NAME OF PROPERTY 

 
The hydraulic system of Sennacherib 
 

1.D GEOGRAPHICAL COORDINATES TO THE NEAREST SECOND 

 

No. Archaeological site Province/City Geographical Coordinates Map ref. 

1 Khinis Duhok 36°45'41"N 43°25'12"E Pl. 1.g.1 

2 Jerwan Duhok 36°40′11"N 43°23′37"E Pl. 1.g.2 

3 Maltai  Duhok 36°50'24"N 42°56'43"E Pl. 1.g.3 

4 Bandawai Duhok 36°44'55"N 43°02'15"E Pl. 1.g.4 

5 Park Duhok  Pl. 1.g.5 
 

 

1.E MAPS AND PLANS SHOWING THE BOUNDARIES OF THE NOMINATED PROPERTY AND THE BUFFER 

ZONE 
 
 

No. Site Map title Map ref. 

1 Khinis Core and buffer zone - Khinis Pl. 1.g.1 

2 Jerwan Core and buffer zone - Jerwan Pl. 1.g.2 

3 Maltai Core and buffer zone - Maltai Pl. 1.g.3  
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4 Bandawai Core and buffer zone - Bandawai Pl. 1.g.4 

5 Park Core and buffer zone – 

Archaeological Park 

Pl. 1.g.5 

 

 

1.F AREA OF NOMINATED PROPERTY (HA) AND PROPOSED BUFFER ZONE (HA) 

Site 

n. 

Name Municipality 

Region  

Province 

Coordinates 

of centre 

points 

Area of  

Core 

Zone (ha) 

Buffer  

Zone 

area 

(ha) 

Total 

(ha) 

Map 

annex 

1 Archaeological area 

of Khinis 

Duhok 36°45'41"N 

43°25'12"E 

23.53 54.09 77.62 Pl. 1.g.1 

2 Archaeological area 

of Jerwan 

Duhok 36°40′11"N 

43°23′37"E 

16.34 44.9 61.24 Pl. 1.g.2 

3, Archaeological area 

of Maltai 

Duhok 36°50'24"N 

42°56'43"E 

15.76 41.98 57.74 Pl. 1.g.3 

4. Archaeological area 

of Bandawai 

Duhok 36°44'55"N 

43°02'15"E 

50.12  70.40 120.52 Pl. 1.g.4 

 The Archaeological 

Hydraulic system of 

Sennacherib 

Duhok TOTAL 10472.30 2313.02 12785.32 Pl. 1.g.5 

 

 

1.G GEOGRAPHICAL COORDINATES OF CORE AND BUFFER ZONE 

KHINIS   CORE ZONE                                                           KHINIS  BUFFER ZONE 

n. N E  n. N E 
1 36°45’27.69 43°24’57.03 1 36°45'25.83 43°24'48.77 
2 36°45’30.70 43°24’58.27 2 36°45'32.31 43°24'50.54 
3 36°45’33.95 43°24’59.70 3 36°45'36.59 43°24'52.30 
4 36°45’40.91 43°25’4.79 4 36°45'44.71 43°24'58.19 
5 36°45’43.10 43°25’7.14 5 36°45'48.17 43°25'1.99 
6 36°45’43.49 43°25’8.09 6 36°45'51.45 43°25'4.22 
7 36°45’46.17 43°25’9.84 7 36°45'53.29 43°25'11.28 
8 36°45’46.61 43°25’11.61 8 36°45'51.59 43°25'19.62 
9 36°45’46.26 43°25’13.38 9 36°45'49.65 43°25'20.39 
10 36°45’45.02 43°25’13.69 10 36°45'48.66 43°25'21.94 
11 36°45’44.35 43°25’14.92 11 36°45'47.84 43°25'23.65 
12 36°45’44.44 43°25’15.52 12 36°45'43.60 43°25'31.56 
13 36°45’43.42 43°25’17.6 13 36°45'38.66 43°25'30.86 
14 36°45’42.40 43°25’19.32 14 36°45'34.95 43°25'29.96 
15 36°45’40.39 43°25’22.92 15 36°45'27.93 43°25'22.08 
16 36°45’37.22 43°25’21.78 16 36°45'26.94 43°25'20.73 
17 36°45’33.14 43°25’16.98 17 36°45'25.36 43°25'19.19 
18 36°45’32.19 43°25’13.09 18 36°45'16.60 43°25'11.75 
19 36°45’31.27 43°25’12.27 19 36°45'18.65 43°24'59.81 
20 36°45’26.64 43°25’10.68 20 36°45'21.22 43°24'53.27 
21 36°45’24.24 43°25’8.12    
22 36°45’24.95 43°25’2.43    
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23 36°45’26.42 43°24’58.47    
 

(Pl. 1.g.1) 
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Pl. 1.g.1 Khinis. 

 

JERWAN CORE ZONE       BUFFER ZONE 

n. N E  n. N E 
1 36°40'7.19 43°23'28.11 1 36°40'1.96 43°23'22.70 
2 36°40'12.30 43°23'24.34 2 36°40'11.15 43°23'15.91 
3 36°40'15.10 43°23'24.93 3 36°40'17.04 43°23'17.15 
4 36°40'17.46 43°23'26.25 4 36°40'23.97 43°23'21.12 
5 36°40'17.45 43°23'30.40 5 36°40'23.93 43°23'32.36 
6 36°40'14.84 43°23'36.62 6 36°40'20.98 43°23'39.39 
7 36°40'13.78 43°23'42.32 7 36°40'20.16 43°23'43.88 
8 36°40'13.13 43°23'47.12 8 36°40'18.68 43°23'54.54 
9 36°40'9.18 43°23'47.61 9 36°40'8.28 43°23'55.80 
10 36°40'4.87 43°23'45.56 10 36°39'58.84 43°23'51.33 
11 36°40'4.17 43°23'37.52 11 36°39'57.54 43°23'36.45 
 

(Pl. 1.g.2) 
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Pl. 1.g.2 Jerwan. 

 

MALTAI    CORE ZONE                                                           MALTAI  BUFFER ZONE 

n. N E  n. N E 
1 36°50’17.3688 42°56’36.3192 1 36°50’12.084 42°56’32.7336 
2 36°50’19.7124 42°56’33.3888 2 36°50’16.8072 42°56’27.6792 
3 36°50’25.458 42°56’32.082 3 36°50’26.0916 42°56’23.5824 
4 36°50’29.4792 42°56’35.8044 4 36°50’34.8144 42°56’30.39 
5 36°50’31.2792 42°56’40.1244 5 36°50’37.2336 42°56’38.1876 
6 36°50’29.8968 42°56’47.6448 6 36°50’34.5804 42°56’53.4876 
7 36°50’25.926 42°56’49.1496 7 36°50’28.2336 42°56’55.8024 
8 36°50’23.6004 42°56’49.7364 8 36°50’22.1496 42°56’56.166 
9 36°50’19.5324 42°56’49.3188 9 36°50’15.5004 42°56’56.1948 
10 36°50’17.1492 42°56’45.2004 10 36°50’10.6584 42°56’46.9536 
 

(Pl. 1.g.3) 
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Pl. 1.g.3 Maltai. 

 

BANDAWAI    CORE ZONE                                                  BANDAWAI  BUFFER ZONE 

n. N E  n. N E 
1 36°44'31.37" 43°2'16.59" 1 36°44'26.43" 43° 2'10.58" 
2 36°44'33.62" 43°2'15.32" 2 36°44'30.35" 43° 2'8.33" 
3 36°44'36.44" 43°2'12.86" 3 36°44'32.04" 43° 2'6.85" 
4 36°44'37.98" 43°2'10.65" 4 36°44'34.25" 43° 2'3.06" 
5 36°44'39.03" 43°2'8.67" 5 36°44'37.97" 43° 1'59.56" 
6 36°44'41.35" 43°2'6.49" 6 36°44'41.78" 43° 1'55.91" 
7 36°44'44.94" 43° 2'1.73" 7 36°44'43.94" 43° 1'53.46" 
8 36°44'46.59" 43° 1'58.50" 8 36°44'46.71" 43° 1'51.99" 
9 36°44'50.27" 43° 1'56.30" 9 36°44'50.09" 43° 1'49.68" 
10 36°44'53.43" 43° 1'55.29" 10 36°44'55.74" 43° 1'46.56" 
11 36°44'57.19" 43°1'54.56" 11 36°45'2.45" 43° 1'46.39" 
12 36°45'1.30" 43°1'54.47" 12 36°45'9.44" 43° 1'49.80" 
13 36°45'5.99" 43°1'56.76" 13 36°45'17.37" 43° 1'58.67" 
14 36°45'10.95" 43°2'2.31" 14 36°45'17.53" 43° 2'9.39" 
15 36°45'11.01" 43°2'6.63" 15 36°45'11.95" 43° 2'18.11" 
16 36°45'7.70" 43°2'11.81" 16 36°45'5.75" 43° 2'24.40" 
17 36°45'6.12" 43°2'12.88" 17 36°45'1.88" 43° 2'24.81" 
18 36°45'4.66" 43° 2'17.98" 18 36°44'58.68" 43° 2'24.37" 
19 36°45'0.95" 43° 2'18.69" 19 36°44'54.69" 43° 2'23.39" 
20 36°44'58.49" 43° 2'17.29" 20 36°44'49.81" 43° 2'23.09" 
21 36°44'56.42" 43° 2'15.74" 21 36°44'46.66" 43° 2'23.39" 
22 36°44'53.75" 43° 2'15.25" 22 36°44'44.72" 43° 2'24.58" 
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23 36°44'49.84" 43° 2'17.23" 23 36°44'43.54" 43° 2'26.50" 
24 36°44'45.79" 43° 2'18.87" 24 36°44'41.03" 43° 2'29.34" 
25 36°44'43.40" 43° 2'19.44" 25 36°44'35.09" 43° 2'32.79" 
26 36°44'41.63" 43° 2'19.37" 26 36°44'27.46" 43° 2'30.45" 
27 36°44'38.75" 43° 2'21.02" 27 36°44'24.03" 43° 2'17.28" 
28 36°44'37.40" 43° 2'22.55"    
29 36°44'34.43" 43° 2'24.27"    
30 36°44'32.53" 43° 2'23.69"    
31 36°44'30.98" 43° 2'17.73"    
 

(Pl. 1.g.4) 
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Pl. 1.g.4 Bandawai. 

 

ARCHAEOLOGICAL PARK    CORE ZONE                                              BUFFER ZONE 

n. N E  n. N E 
1 36°39'26.06" 43°22'56.68" 1 36°39'6.29" 43°22'41.99" 
2 36°39'34.01" 43°22'53.96" 2 36°39'25.90" 43°22'35.99" 
3 36°39'52.84" 43°22'33.47" 3 36°39'44.03" 43°22'16.17" 
4 36°40'6.01" 43°22'26.87" 4 36°40'6.32" 43°22'4.99" 
5 36°40'20.37" 43°22'34.80" 5 36°40'22.04" 43°22'13.68 
6 36°40'31.69" 43°22'31.60" 6 36°40'48.26" 43°22'8.07" 
7 36°40'38.70" 43°22'34.43" 7 36°41'7.82" 43°22'7.05" 
8 36°40'46.33" 43°22'29.19" 8 36°41'24.35" 43°22'2.54" 
9 36°41'4.63" 43°22'27.35" 9 36°41'34.97" 43°21'56.20" 
10 36°41'16.95" 43°22'30.10" 10 36°42'2.73" 43°22'0.08" 
11 36°41'25.81" 43°22'22.60" 11 36°42'13.44" 43°21'52.04" 
12 36°41'31.82" 43°22'20.43" 12 36°42'30.70" 43°21'51.98" 
13 36°41'37.47" 43°22'27.19" 13 36°42'48.54" 43°21'45.34" 
14 36°41'39.56" 43°22'25.55" 14 36°43'4.20" 43°21'47.30" 
15 36°41'44.51" 43°22'25.35" 15 36°43'19.72" 43°21'45.39" 
16 36°41'46.68" 43°22'27.40" 16 36°44'3.60" 43°21'56.97" 
17 36°41'51.86" 43°22'23.50" 17 36°44'32.41" 43°21'59.28" 
18 36°41'58.13" 43°22'25.51" 18 36°44'44.86" 43°22'23.91" 
19 36°42'20.66" 43°22'11.26" 19 36°45'13.50" 43°22'27.00" 
20 36°42'28.09" 43°22'14.25" 20 36°45'17.82" 43°23'14.61" 
21 36°42'48.61" 43°22'6.65" 21 36°45'42.96" 43°23'21.05" 
22 36°43'1.38" 43°22'12.06" 22 36°45'52.46" 43°23'38.14" 
23 36°43'8.98" 43°22'7.52" 23 36°46'16.92" 43°24'6.72" 
24 36°43'19.03" 43°22'5.71" 24 36°46'14.83" 43°24'21.15" 
25 36°43'25.52" 43°22'7.72" 25 36°46'26.93" 43°24'33.82" 
26 36°43'55.44" 43°22'16.51" 26 36°46'32.71" 43°25'8.21" 
27 36°44'23.08" 43°22'18.73" 27 36°46'14.55" 43°26'3.45" 
28 36°44'35.41" 43°22'43.12" 28 36°45'55.15" 43°26'13.57" 
29 36°44'59.16" 43°22'45.53" 29 36°45'39.93" 43°26'16.84" 
30 36°45'3.29" 43°23'31.48" 30 36°45'28.07" 43°26'17.40" 
31 36°45'33.32" 43°23'39.17" 31 36°45'12.83" 43°26'31.14" 
32 36°45'40.10" 43°23'51.36" 32 36°44'57.76" 43°26'34.11" 
33 36°45'59.39" 43°24'13.91" 33 36°44'49.36" 43°26'33.97" 
34 36°45'57.20" 43°24'29.05" 34 36°44'47.31" 43°26'39.89" 
35 36°46'12.19" 43°24'44.76" 35 36°44'33.36" 43°26'43.31" 
36 36°46'15.81" 43°25'6.29" 36 36°44'24.36" 43°26'59.79" 
37 36°46'2.07" 43°25'48.09" 37 36°44'13.64" 43°27'35.15" 
38 36°45'50.57" 43°25'54.09" 38 36°43'53.89" 43°27'45.71" 
39 36°45'38.24" 43°25'56.74" 39 36°43'26.05" 43°28'51.46" 
40 36°45'23.09" 43°25'57.45 40 36°43'4.67" 43°28'55.25" 
41 36°45'6.28" 43°26'12.02" 41 36°42'36.60" 43°29'6.35" 
42 36°44'56.60" 43°26'13.93" 42 36°42'10.99" 43°29'38.63" 
43 36°44'38.75" 43°26'13.62" 43 36°41'45.95" 43°29'46.20" 
44 36°44'35.79" 43°26'22.17" 44 36°41'11.88" 43°30'13.05" 
45 36°44'23.68" 43°26'25.13" 45 36°40'41.87" 43°30'12.63" 
46 36°44'9.86" 43°26'50.45" 46 36°40'32.23" 43°30'20.14" 
47 36°44'0.89" 43°27'20.02" 47 36°40'15.92" 43°30'17.10" 
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48 36°43'42.21" 43°27'30.01" 48 36°40'5.40" 43°30'11.47" 
49 36°43'15.55" 43°28'32.96" 49 36°39'57.45" 43°30'9.75" 
50 36°43'1.04" 43°28'35.54" 50 36°39'46.63" 43°30'24.37" 
51 36°42'27.86" 43°28'48.66" 51 36°39'22.34" 43°30'24.51" 
52 36°42'2.67" 43°29'20.41"  52 36°39'9.85" 43°30'19.33" 
53 36°41'39.99" 43°29'27.27"   53 36°38'39.41" 43°29'53.80" 
54 36°41'6.75" 43°29'52.83" 54 36°38'34.63" 43°29'11.04" 
55 36°40'37.29" 43°29'52.42" 55 36°38'37.48 43°29'3.20" 
56 36°40'28.69" 43°29'59.11" 56 36°38'37.65" 43°28'16.14" 
57 36°40'20.41" 43°29'57.58" 57 36°39'15.07" 43°26'33.10" 
58 36°40'10.07" 43°29'52.03" 58 36°39'28.77" 43°25'14.50" 
59 36°39'51.50" 43°29'48.02" 59 36°39'28.21" 43°24'32.30" 
60 36°39'39.47" 43°30'4.27"    
61 36°39'24.94" 43°30'4.36"    
62 36°39'16.79" 43°30'0.98"    
63 36°38'54.51" 43°29'42.33"    
64 36°38'51.34" 43°29'14.02"    
65 36°38'54.95" 43°29'4.08"    
66 36°38'53.99" 43°28'20.54"    
67 36°39'30.69" 43°26'39.48"    
68 36°39'45.15" 43°25'16.50"    
69 36°39'44.53" 43°24'29.67"    
 

(Pl. 1.g.5) 

 



Sennacherib’s Irrigation System  Description of property
  
 
 

31 
 

 

Pl. 1.g.5 Core and buffer zone of the Archaeological Park and of the archaeological sites of Khinis 

and Jerwan (Pleiade satellite image). 
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2. DESCRIPTION OF PROPERTY 

The region that today lies within the borders of Iraqi Kurdistan is a semi-arid territory in which dry-

farming is possible. However, in order to increase yield, reduce dry-farming risk across the Zagros 

piedmont plains, and to make this strategic and fertile region into one of Assyria’s most important 

granaries, Assyrian rulers  created canal networks to water crops by means of irrigation. The 

Monumental Complex of Sennacherib, which is the most important cultural heritage present in the 

study region, is one of these massive hydraulic systems and consists of a canal network built by the 

Assyrian ruler in about 700 BC.  It is made up of four canal systems (of which only two are in the 

"Land of Nineveh" project study area) with a total length of 240 km, which served to channel water 

taken from a number of watercourses, irrigate Nineveh’s hinterland and supply the new capital of the 

empire  and its gardens. At the heads of the canals, along their paths and in the adjacent areas, the 

hydraulic structures are accompanied by commemorative inscriptions and rock  reliefs that 

commemorate the more technical components of the system. 

The ramified canal system built by Sennacherib to irrigate Nineveh’s hinterland and bring water to 

the capital itself is generally little known, with regard to its structure and form, and the impact that 

its construction had on land use and on the region’s agricultural productivity. In particular, it was not 

only planned that the new imperial capital would benefit from flowing water and reservoirs for its 

water supply and urban embellishment, but also that the surrounding agricultural land would be 

improved through irrigation. As indicated by the sovereign in an official inscription, in the past the 

fields “…through lack of water had fallen into neglect and were covered with spiders’ webs, while 

its people, ignorant of artificial irrigation, turned their eyes heavenward for showers of rain.” 

(Jacobsen and Lloyd 1935; Fales and Del Fabbro 2013). 

The complex featured more elaborate constructions, such as the monumental Jerwan stone aqueduct, 

and monuments of great importance such as the rock reliefs of Maltai, Faideh, Shiru Maliktha and 

Khinis, which represent the king and the greatest deities of the Assyrian pantheon and celebrate the 

water-management system built by the Assyrian sovereigns. 

The work required for this megaproject – the creation of an extensive infrastructure, together with all 

the technical and logistic organization necessary for its planning, construction and maintenance, as 

the hydraulic system of Nineveh required – is on a par with other known water-management projects 

in the empire’s territory, such as the Nimrud and Arbail/Erbil hydraulic systems, involving the 

investment of high levels of labour-power, organization and technical knowledge. 

For its planning and execution, Assyrian society had to face logistical challenges and master complex 

techniques that determined the transformation of the region’s natural and cultural landscape. The 

imperial manifestations of this process of ideological and religious transformation in the perception 

of space consist of the imposing rock-cut reliefs depicting Sennacherib facing Ashur and his 

companion goddess Mullissu in the Great Relief of Khinis. Together with the huge block of carved 

limestone that dominated the point where the canal flowed out of the River Gomel, and by the 

sovereign in front of the images of the main deities of the Assyrian pantheon represented in the four 

rock panels placed in a dominant position above the head of the Maltai canal. By means of these 
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reliefs and their inscriptions, royal power made sacred the landscape and legitimized its authority in 

the eyes of its subjects who lived in the Nineveh countryside. 

 

 

 

2.a.1 The Assyrian Empire 

The history of Assyria involved a long process of territorial expansion, sustained by an ideology of 

universal conquest, that culminated between the 8th and 7 th centuries BC in the formation of what 

became the most extensive territorial power in the history of the ancient Near East prior to the rise of 

the Achaemenid Empire (Fig. 1).  

 

 
Fig. 1. Expansion of the Assyrian Empire (Petit and Morandi Bonacossi 2017). autorizzazione 

 

The Assyrian Empire managed to survive for nearly a millennium, basing its power not only on 

exceptional military strength and a solid economic base, but also on an ideology of imperial power 

centred on the figure of the sovereign and the concept of kingship. Assyrian royal elites narrated the 

empire through a rich written (celebratory royal inscriptions) and iconographic (reliefs) 

documentation supported by the construction of a vast array of imperial infrastructures – such as 

massive regional hydraulic systems and road networks – and involved the construction of large urban 

centres with magnificent public buildings and stunning court art. Assyrian palace bureaucracies 

conceived of this abundant documentation and the new imperial landscape resulting from its territorial 

realization as a means to reinforce an official narrative that aimed to enhance the successes of the 

empire. The bases of the empire were laid during the second millennium, when the Assyrian state re-

emerged from a prolonged crisis lasting from the 17th to the 14th century BC, giving rise to the Middle 
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Assyrian kingdom. Beginning with the reign of Ashur-uballit I (1353-1328 BC), Assyria first 

succeeded in freeing itself from the yoke of Mitannian rule and thereafter progressively expanded its 

borders and its political influence in the Near East.  

The Middle Assyrian kingdom progressively fulfilled the role of regional power, experiencing periods 

of particular splendour under great rulers such as Shalmaneser I (1263-1234 BC) and Tukulti-Ninurta 

I (1233-1197 BC). Following the generalized crisis experienced by the entire Near East during the 

12th-11th centuries – which led to the collapse of large and small states, first of all the Hittite Empire 

– Assyria entered a lengthy phase of territorial contraction and internal political crisis: despite a brief 

recovery coinciding with the reign of the great sovereign Tiglath-pileser I (1114-1076 BC), between 

the 12th and 10th centuries BC the Middle Assyrian kingdom suffered a marked military stasis and 

weakened territorial control, in particular in eastern Syria and south-eastern Anatolia.  

Riccardo Menis and Daniele Morandi Bonacossi 

 

2.a.2 The Neo-Assyrian period 
After two centuries of deep internal crisis, starting from the second half of the 10th century BC there 

was a progressive Assyrian political and military recovery, which launched a long process of 

reconquest of the territories lost since the mid-12th century. The reign of Ashur-dan II (934-912 BC) 

marked the beginning of a new phase in Assyrian history, the Neo-Assyrian period (10th-7th century 

BC). After the regions close to the kingdom’s core area in today's northern Iraq had been recovered, 

the great sovereign Ashurnaṣirpal II (883-859 BC) pursued an aggressive expansionist policy and 

succeeded in extending Assyrian domination beyond its traditional borders, conquering the Aramean 

towns in Syria as far as the Euphrates and the Mediterranean. The expansionist project continued 

during the reign of his successor Shalmaneser III (858-824 BC), who by means of a continued series 

of annual campaigns conquered extensive areas, especially on the northern front (Anatolia) and on 

the western side of the Euphrates (Syria).  

However, this exponential growth of Assyrian territory was not underpinned by a careful 

reorganization into provinces, allowing high-ranking officers and dignitaries to become autonomous 

potentates within the state structure. Aggravated by the difficult international situation, the internal 

political crisis ended in 744 BC with the enthronement of Tiglath-pileser III (744-727 BC), who 

undertook a series of victorious campaigns against the kingdom of Urartu in eastern Anatolia, the 

Neo-Hittite and Aramaean kingdoms in Syria, and conquered Babylon. The king also reorganized the 

empire’s administration structure, creating a province-based administrative system: by replacing the 

local dynasties with governors, the allocation of stable garrisons and intense construction activity in 

the new provincial capitals, he managed to make the territorial control of the new lands stable and 

enduring. When Sargon II (721-705 BC) ascended the Assyrian throne, he completed the 

reorganization process initiated by Tiglath-pileser III and founded a new imperial capital, Dur-

Sharrukin (modern Khorsabad; Fig. 2).  

After the annexation of the Syro-Palestinian area, Sargon concentrated his military activities on the 

northern front, invading Urartu. Under the Sargonid dynasty, the Assyrian Empire reached its apogee, 

controlling the entire region between the Gulf and Iran on the one side and southern Anatolia, Syria 

and Egypt on the other (Fig. 1).  After the death in 631 BC of the last great ruler, Ashurbanipal (668-

631 BC), 
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 the situation became critical: the Assyrian Empire was too large, reaching as far as Egypt. In 612 

BC, Nineveh, the last imperial capital, surrendered to the armies of the Babylonians and Medes.  

During the Neo-Assyrian period, a well-developed set of imperial control technologies, which had its 

roots in the Middle Assyrian period, was implemented by the Assyrian palace elites so as to materially 

and ideologically form and commemorate the landscape of the new political and territorial entity 

created by the Assyrian conquests (Morandi Bonacossi 2018a). These centrally planned interventions 

affected mainly the Assyrian heartland and included:  

1. the foundation of large fortified capital cities, such as Nimrud/Kalkhu, Khorsabad/Dur-Sharrukin 

and Nineveh, and provincial centres, like Erbil/Arbail and many others;  

2. the forced migration and resettlement of deportees of the Assyrian military campaigns;  

3. the colonisation of previously unsettled areas and the creation of a dense network of small rural 

settlements;  

4. the construction of hydraulic systems of regional scale, which made it possible to increase yield 

and reduce dry-farming risk across the rolling plains of the Assyrian heartland that were transformed 

– at least locally – from extensive dry-farming to intensive, predictable and high-productivity rural 

landscapes based on irrigation;  

5. the symbolic appropriation of dominated landscapes through the carving of commemorative 

monuments (rock reliefs, rock stelae and royal inscriptions) at symbolically charged locations as 

symbols of royal power and its divine legitimation. 

The most imposing of these new Assyrian waterscapes was created by the excavation of a massive 

network of canals and stone aqueducts by King Sennacherib in the hinterland of his capital city, 

Nineveh, and its commemoration through a sophisticated programme of rock reliefs and monumental 

cuneiform inscriptions. 

Riccardo Menis and Daniele Morandi Bonacossi 

 

2.a.3 King Sennacherib and the foundation of Nineveh 
Following the sudden death of Sargon II (721-705 BC) – which occurred during a military expedition 

in Cilicia – his eldest son, Sennacherib (704-681 BC) ascended the throne of Assyria. Like that of his 

predecessor, Sennacherib’s reign is well documented, thanks to the survival of almost all his royal 

annals and to references contained in the Bible. Sennacherib's military activity focussed on two main 

fronts: firstly the Levant, where the sovereign personally led a series of military campaigns, with the 

aim of re-establishing full Assyrian control over the region – where the status quo had been put in 

doubt by a series of disturbances following the death of his father and the growing strength of some 

territorial kingdoms, in particular Sidon and Judah. 
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Fig. 2. Plan of Khorsabad’s upper town with the royal palace and residences (Dur-Sharrukin; Gordon and 

Altman 1938). 

 

Sennacherib’s second great military objective was to resolve the  “Babylonian question”: after the 

deposition of the Chaldean ruler Marduk-apla-iddina and the imposition of a pro-Assyrian vassal, 

Bel-Ibni, the subsequent Chaldean recovery had led to the capture of Sennacherib’s son Ashur-nadin-

shumi, and open conflict in the battle of Halule (691 BC). The uncertain outcome of this conflict and 

the repeated failure of attempts to impose vassal kings led Sennacherib to opt for a definitive solution, 

and to destroy Babylon in 689 BC. 

In addition to his important military activity, Sennacherib's reign was characterized by an epochal 

change: the last transferral of the Assyrian capital, from Dur-Sharrukin to Nineveh (Fig. 3). The 

reasons for this choice must have been mainly strategic, given its better geographical location on the 

Tigris, a key site for controlling trade with the West, and because of the agricultural importance of 

the surrounding region. In addition, historians agree in attributing an ideological significance to this 

decision: the ruler also moved the capital in order to detach himself symbolically from the reign and 

actions of his predecessor, the usurper Sargon II. Under Sennacherib, Nineveh became a veritable 

megalopolis, reaching an area of 750 hectares; the incessant building activity radically transformed 

its urban fabric, in particular with the construction of a large imperial residence, referred to by 

Sennacherib as a "Palace without rivals", and an extensive and massive system of fortifications (12 

km long and 25 m high), with at least 18 monumental city gates (Figs. 4, 5). 

As the sovereign commemorated in his royal inscriptions, he built a large hydraulic infrastructure 

consisting of stone channels and aqueducts for the collection, management and redistribution of water 

resources. Sennacherib's goal was to raise agricultural production in the plain to the north of the 

capital and irrigate the beautiful imperial gardens laid out on the acropolis of Nineveh. In the king’s 

vision, these were to represent the empire’s new ideological centre, symbolically composed of plants 

from every corner of the known world gathered together in his new wonderful capital. 
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Fig. 3. Localization of Khorsabad and Nineveh. Cambiare mappa 

Riccardo Menis 

 

2.a.4 Construction phases of the canal system 
The branched system of canals irrigating the Nineveh hinterland has already been investigated by the 

seminal studies of Jacobsen and Lloyd (1935), Oates (1968), Reade (1978 and 2002), Bagg (2000a 

and b), and Ur (2005). With the only exception of the Chicago Oriental Institute Expedition to Jerwan 

and Khinis in 1933 and 1934, however, none of the above-mentioned projects and scholars had the 

opportunity to conduct systematic and extensive fieldwork on this impressive landscape-engineering 

programme. Consequently, our archaeological knowledge of the canals, weirs, tunnels and aqueducts 

built by the Assyrian engineers to bring the water to Nineveh and its fields and irrigate the countryside 

up to the first Zagros foothills was still patchy and incomplete, based as it was mainly on the study 

of cuneiform sources and remotely-sensed images and only to a limited extent on occasional 

explorations on the ground. The resumption of archaeological fieldwork in the region has become 

possible only in recent years, when the region of Iraqi Kurdistan has seen a resurgence of 

archaeological activity after decades in which political factors held back the exploration of the 

region’s vast heritage. The Land of Nineveh Archaeological Project (henceforth LoNAP), conducted 

by the University of Udine, carried out – for the first time since the 1930s – extensive field survey 

and excavations of the Assyrian canal network in the Land behind Nineveh (Morandi Bonacossi 

2018a).  

The Assyrian ruler Sennacherib (704-681 BC) accomplished the construction of the Nineveh 

hydraulic engineering projects in four stages over 15 years (Fig. 6). All four canal systems belong to 

this very ambitious building program and in terms of the invention of new technical ideas constitute 

highly important remains of that period.  

 

 
Fig. 4. Map of Nineveh. Font e autorizzazione 
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Fig. 5. Nineveh’s town walls (Salih 2017, 97). autorizzazione 

 

The first stage of Sennacherib’s irrigation programme was the Kisiri canal, which was diverted from 

the River Khosr some 16 km upstream of Nineveh by means of the Shallalat dam (Reade 1978, 61-

68; Bagg 2000a, 175-182; Ur 2005, 321-323).  

 

 

 

 

Fig. 6. The four phases of Sennacherib’s irrigation system. 

 

Because of its proximity to Mosul, the land on either bank of the lower River Khosr has been much 

altered since the end of the Assyrian empire. However, the course of the Kisiri canal can be 

reconstructed almost in its entirety from the surviving traces visible on CORONA satellite 

photographs (Fig. 7). 

The course of the Kisiri canal can be reconstructed almost in its entirety from the surviving remains 

(Fig. 7). This canal, which is more than 13 km long, descended 11 m in the stretch from al-Shallalat 
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to Nineveh over a distance of 12 km. This means that the gradient was about 95 cm per km, a rather 

slight slope that must have caused a considerable amount of sediment to be deposited from the flowing 

water. This is confirmed by the fact that the canal borders have been significantly eroded, probably 

by cleaning operations (Ur 2005). 

The second stage of the canalization system created by Sennacherib is linked to an extensive 

recconnaissance campaign conducted by the sovereign in the area of Mount Musri (Jebel Ba’shiqah) 

in search of new sources of water supply. This phase is mentioned for the first time in the octagonal 

prism of 694 BC. (Reade 1978, 68-72; Bagg 2000a, 182-192; Ur 2005, 323-325). 

Sennacherib enlarged some karst springs located at the foot of Mount Musri and connected some 

wadis by means of another canal, discharging the water into the River Khosr (Fig. 8). 

The whole plain between Billa, Khorsabad and Nineveh is crossed by multiple channels, which 

constitute a fragmented and not always identifiable network (Ur 2005). 

 

 

 

Fig. 7. The first phase of the irrigation system: the Kisiri canal (Ur 2005, fig. 3). Autorizzazione 

 

The third and fourth stages of the system fall within the LoNAP research area and are mentioned in 

the so-called Bavian inscription of c. 688 BC, which was carved with only minor variations in three 

rock niches depicting Sennacherib beneath twelve divine symbols on the Khinis cliff (Bachmann 

1927: 21-22; Grayson and Novotny 2014: 310-317) (Pl. 2.d.1.6).  

The so-called ‘Northern System’ has been reconstructed by Reade (1978, 157-168; but see also Bagg 

2000a, 207-211 and Ur 2005, 325-335; for an alternative reconstruction, see Morandi Bonacossi 

2018a, 92-98) as the third stage of Sennacherib’s hydraulic project and was built before the Khinis 

canal system. In Reade’s interpretation, it consisted of five distinct archaeologically known canals, 
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which were brought together into a single system notwithstanding the fact that interconnections 

between them had not been established through fieldwork or satellite imagery analysis. A massive 

cross-watershed canal discovered by David Oates in 1957-1958 carried water from the Wadi 

Bandawai to a tributary of the Wadi al-Milh (1968, 51; Ur 2005, 330-331). From the lower course of 

the Wadi al-Milh, a second length of canal canalized the waters along the eastern bank of the Tigris 

to at least the Assyrian city of Tarbisu (Sharif Khan), and probably from there to Nineveh (Oates 

1968, 49-52; Ur 2005, 332-335). Julian Reade identified a third canal close to the modern town of 

Faideh (Fig. 9. Reade 1978, 159-164; Ur 2005, 328-330) and Jason Ur two more parallel cross-

watershed canals close to Maltai (2005, 327-328) and a large canal stretch close to Tell Uskof. The 

latter carried the water from a canalized wadi fed by the Bandawai canal to a tributary of the Khosr 

(Ur 2005, 332).  

 

 

 

 

Fig. 8. The second phase of the irrigation system (Ur 2005, fig. 5). Autorizzazione 

 

The Northern System still constitutes the most critical and least understood phase of Sennacherib’s 

project (Morandi Bonacossi 2018a, 92-98). Its reconstruction as a coherent and contemporary set of 

interconnected canals is an artificial creation of modern scholarly research based on two lines of 

evidence. First there is the somewhat enigmatic introduction of the Bavian inscription, which 

mentions 18 place-names associated with canals (Grayson and Novotny 2014, 313, lines 8-11a), 15 

of which have been referred by Reade to the Northern System, and secondly the existence of the 

Maltai, Faideh, Bandawai, Uskof and Tarbisu canal sections and the commemorative reliefs 

associated with some of them (Maltai, Faideh and Bandawai/Shiru Maliktha). 
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Survey work conducted by the LoNAP team has confirmed Ur’s hypothesis (2005, 328) that the 

Maltai canals drained into a wadi flowing toward the Assyrian site of Ger-e Pan and from there into 

the Rubar Faideh (Morandi Bonacossi 2018a, 92). At the junction point of the canal with the wadi a 

small 1.5 ha site with Neo-Assyrian pottery was identified on the left canal bank. It is possible that 

this site controlled the confluence of the canal into the wadi. No connection with the Faideh canal 

existed and no traces were recorded of the possible continuation of the Maltai canal system further 

east to join the Wadi Bandawai on the north side of the Jebel al-Qosh, as hypothesized by Reade 

(2002, 309; see Morandi Bonacossi 2018a, 92-93). 

 

 

 

Fig. 9. The third phase of the irrigation system: the Faideh canal. 

The Faideh canal, which rounds the western spur of Jebel Al-Qosh south of the Maltai canals, was 

most likely never joined to the Bandawai and Uskof canals. The field survey found no evidence 

whatsoever of their interconnection. The fact that the Maltai and Faideh canals were not part of the 

same hydraulic engineering accomplishment – and that these and the Bandawai canal were never 

linked – means that a broader, branched Northern System never existed as such (Morandi Bonacossi 

2018a, 93). In this area, there was rather a series of independent irrigation channels irrigating the 

region of the southern Rubar Duhok basin and the Rubar Faideh basin, where the major site of Ger-e 

Pan was located. The latter has produced stamped bricks of an unnamed Assyrian king and Reade has 

proposed that it could be the provincial centre Talmusa. Whether or not this identification is correct, 

it is clear that this was an economically and probably also politically important area. 

As a consequence of this, the actual Northern System would seem to have been a much smaller 

irrigation system than assumed by Reade: it was limited to the interconnected Bandawai and Uskof 
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canals and the Tarbisu canal and did not include the Maltai and Faideh channels, which were not 

regional hydraulic features, but rather canals excavated for local irrigation (Morandi Bonacossi 

2018a, 93). 

This new evidence from LoNAP fieldwork raises the question of the layout and chronology of the 

Northern System’s various lengths of canal and of which king(s) commissioned their construction. 

These canals have been attributed to Sennacherib mainly due to their close association with the Maltai 

and Faideh sculptured rock panels (Figs. 10-11) and the defaced Shiru Maliktha relief (Fig. 12) and 

to the presence in the same region of Sennacherib’s Khinis canal and inscriptions and the Mount 

Musri and Kisiri irrigation systems.  

 

 

 

Fig. 10. The Maltai rock reliefs. 

 

All the Northern System reliefs (Maltai, Faideh and Shiru Maliktha) have been attributed by scholars 

to Sennacherib exclusively on the basis of their association with the Khinis reliefs depicting him, 

despite the absence of inscriptions identifying the royal images. According to new research by 

LoNAP, several iconographic, antiquarian and stylistic elements combine to suggest an earlier date 

for the Maltai reliefs – and probably also for the Faideh panels, which seem very similar in subject to 

those of Maltai. If the attribution of the Maltai and Faideh reliefs to Sargon, rather than Sennacherib, 

is accepted, then this evidence would suggest that Sargon was also responsible for the construction 

of the canals associated with them (Morandi Bonacossi 2018a, 93-98).  

The Khinis canal system, built around 690 BC, was the fourth and last stage of Sennacherib’s 

irrigation programme. The waters of the River Gomel (called Atrush in its upper course) were 
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diverted into a tributary of the Khosr by means of a 55 km-long canal that started at Khinis/Khanusa 

at the exit of the river from a narrow mountain gorge (Jacobsen and Lloyd 1935, 44-49; Reade 1978, 

168-170; Bagg 2000a, 212-224; Ur 2005, 335-339; Morandi Bonacossi 2018a, 92). Water for the 

canal, which the king called “Sennacherib’s canal”, was taken from the Gomel above the site of 

Khanusa (Bachmann 1927, 1-22; Boehmer 1997, Bär 2006; Reade and Anderson 2013; Fales 2015). 

On the rock of the cliff in the Khinis gorge, Sennacherib carved a series of ideologically charged 

commemorative reliefs in order to mark the imperial appropriation and transformation of the region 

as part of the Land of Ashur through a programme of centralized landscape planning (Morandi 

Bonacossi 2018a and b).  

 

 

 

 

Fig. 11. The Faideh rock reliefs. 
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Fig. 12. The third phase of the irrigation system: the Shiru Maliktha rock relief at the head of the Bandawai 

canal. 

The course of the canal may be identified in several locations and three test trenches have been 

excavated across it by the LoNAP team. At approximately its mid-point, the Jerwan aqueduct built 

by King Sennacherib crosses a wadi. Several cuneiform inscriptions on stones of the aqueduct refer 

to this. 

The Khinis System is unique among Sennacherib's northern Assyrian canals because it preserves 

important building inscriptions in situ. The "Bavian Inscription", carved into the gorge near the village 

of Khinis, includes a description of the excavation and inauguration of the canal (Pl. 2.d.1.6; Bagg 

2000, 347-54). A shorter inscription on the aqueduct at Jerwan describes the feature and mentions 

some local place-names (Jacobsen and Lloyd 1 935, 20-1; Fales and Del Fabbro 2014; Fig. 13). 

 



Sennacherib’s Irrigation System  Description of property
  
 
 

45 
 

 

 

Fig. 13. The northern inscription of the aqueduct at Jerwan. 

 

The catchment area of the Khinis system is the River Atrush basin, which covers an area of 525 km2 

in the mountains of northern Iraq. This is actually a smaller area than the Khosr catchment area above 

al-Shallalat, but it receives a much higher annual rainfall (Ur 2005).  

Sennacherib’s canal began not far from the village of Khinis and almost at the beginning of an 

impressive gorge. Near the Great Relief and the Monolith, some boulders may be seen lying on the 

river bottom; these are the remains of the weir that gave rise to the canal. This ran along the entire 

west flank of the cliff decorated with rock reliefs and inscriptions, running parallel to the river for 

about 300 m where, due to a rock outcrop, a tunnel had to be excavated (Jacobsen and Lloyd 1935; 

Fig. 14). Water from a spring to the north of the village was probably also diverted into the canal. 
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Fig. 14. The fourth phase of the irrigation system: the canal of Khinis and the tunnel. 

 

The canal follows the course of the Gomel along the hillside to the point where the river enters 

the Navkur plain. Here the canal turns west towards the Jerwan aqueduct and after a few kilometers 

turns south and then north again around the Mahmudan hill range. At this point, the canal heads 

westwards again, dividing into two parallel sections before descending into the Khosr basin near 

Shifshirin. Considering that from Khinis to Kisiri the canal covered 90 km, the bed of the Khosr had 

to be deepened for a distance of 55 km, and that the infrastructure included the Jerwan aqueduct and 

other five smaller aqueducts discovered by LoNAP, Sennacherib's enterprise may be appreciated in 

all its greatness. 

Daniele Morandi Bonacossi and Roberto Orazi 

 

2.B CHARACTERISTICS OF THE NATURAL LANDSCAPE 

The majority of Iraqi Kurdistan is part of the Irano-Turanian region and Zagros mountain steppe 

ecoregion. 

A significant portion of the region containing Sennacherib’s irrigation system is occupied by the 

foothills of the Zagros Mountains, an area at present only partially accessible due to the presence 

of numerous minefields and widespread unexploded ordnance. Visits made to the area, in 

particular in the Atrush (Upper Gomel) valley, made clear that the mountainsides are dotted 

with dozens of caves and rock-shelters.  
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Fig. 15. The fourth phase of the irrigation system: the canal running along the Shifka Valley. 

 

Navkur, the “plain of mud” in Kurmanji, is a vast, almost level triangular plain in the eastern 

part of the area, about 30 kilometres at its widest, flanked to the north by the line of the Zagros 

foothills and to the south-west by the prominent outcrop of Jebel Maqloub (Fig. 16). 
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Fig. 16. A view of the Navkur plain. 

The plain is well-watered by the River Al-Khazir, a major tributary of the Greater Zab, and the 

minor Nardush and Gomel rivers that join the Al-Khazir at the southern end of Navkur (Fig. 6). 

Dozens of wadis feed these main watercourses and there are many abundant springs, making 

Navkur an intensively cultivated area, where cereals are grown (mainly wheat and to a much 

lesser extent barley, as well as rice), and fruit and vegetables.  

The physical geography and drainage of the western part of the region in the areas along the line 

of the Zagros foothills, is less favourable, since they possess shallower soils, are crossed by 

wadis and are watered only by two significant permanent watercourses flowing westwards into 

the Tigris: the Rubar Duhok and the Wadi Bandawai (Fig. 6). The region benefits from soils 

suitable for agriculture, mainly “Brown Soils (Deep Phase)” and locally “Reddish-Brown Soils 

(Deep Phase)”, which, in the presence of sufficient rainfall, can produce rich yields (Buringh 

1960).  

Mean annual rainfall is from 450 to 600 millimetres per year, dropping to 300-450 millimetres 

in drought years (Buringh 1960; Guest 1966, Figs. 5–6; Wirth 1962, Tavv. 9-10). Cereals can 

therefore be cultivated using a dry-farming system, which is also locally enhanced by irrigation, 

particularly in the water-rich plain of Navkur, where various kinds of fruit and vegetables are 

grown. 

Regarding the flora, an analysis of plant distribution in the different physiographic regions and 

districts shows that more than 90% of Iraq’s flora occurs in the Kurdistan region. With regard to 

vegetation, this region is one of the richest in number of species and genera, an area where many new 

species have developed. The region is home to many forests, and various Alpine and sub-Alpine 

grassland, and herbaceous communities; furthermore the area is one of the world’s  biodiversity hot-

spots.  

Daniele Morandi Bonacossi 

 

 

2.C TECHNICAL AND DECORATIVE ELEMENTS 

 

2.c.1 The canals 
Sennacherib tapped both rivers and springs to feed the canals. Springs are an important source of 

irrigation water today, but it is likely that they were even more important in the seventh century BC. 

Spring flow is closely related to vegetation: if ground cover is abundant, surface run-off will be halted 

and absorbed into the ground where it will recharge the water tables that feed the springs. However, 

if there is little or no vegetation, run-off will flow on the surface, sometimes in violent and episodic 

floods, the water tables will not be refilled and the springs will dry up (Wilkinson 2003). Assyrian 

canals were not limited to tapping springs, however. Archaeological evidence for the diversion of 

rivers into canals via weirs is well documented at al-Shallalat/Kisiri and Khinis; such a strategy is 

certain at Shiru Maliktha/Bandawai and probable at Maltai.  
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The canals were not fed solely by their initial sources. We know this from both textual evidence and 

the surviving remains of the canals. On a more local level, the canals appear to have tapped small 

springs and minor gullies as they ran across the natural terrain.  

In crossing the terrain, Sennacherib's canals followed  the natural contours very closely. This meant 

that the total length of excavated canal was often substantially greater than the straight-line distance: 

the Assyrian engineers felt that the cost of digging additional lengths of canal was less than the cost 

of cutting through watersheds or other topographic impediments. Even when deep excavation was 

unavoidable, the attempt to minimize the depth of excavation meant that such canals still meandered 

rather than following a straight line. 

The canals were either dug into the earth or cut into the bedrock of limestone or conglomerate strata 

of the Upper Bakhtiari formation. Most of the canals were excavated into the unconsolidated 

sediments of the alluvial plain and only to a lesser extent – in the Transtigridian foothills – were they 

cut into the outcropping bedrock, consisting of limestone or conglomerate. The earth-dug canals may 

have considerable overall width (up to 80 or even 100 m and more) and massive spoil banks, since a 

great deal of excavation was necessary to lower them through various watersheds. The actual water-

channels were certainly much narrower.  

The Faideh canal, that wound around Jebel Al-Qosh’s flanks, is a good example of a canal dug into 

the limestone of the foothill belt (Fig. 9). The canal, which was fed by the copious karst water supply 

along its course, is hewn into the rock for c. 6 km and square in cross-section, has an average width 

of approximately 4 m and is almost everywhere now buried under colluvial deposits (Fig. 17).  

 

 

 

Fig. 17. The Faideh canal buried under colluvial deposits. 
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Its bed is exposed in only a few stretches where erosion has been particularly active. The Faideh 

canal, the digging of which into the limestone must have posed considerable logistic difficulties for 

the Assyrian hydraulic engineers, was protected by stone walls from flash-floods originating from the 

wadis running along the southern flank of the mountain range and intersecting the path of the canal. 

From the primary canal, several offtakes diverted water into secondary canals to irrigate the 

neighbouring fields (Fig. 18).  

 

 

 

Fig. 18. Detail of the Faideh canal. A secondary canal offtake is visible in the foreground. 

 

Field survey has allowed LoNAP to locate the probable canal head of the Bandawai system, where 

the water of the perennial Bandawai stream was diverted into a subterranean rock-cut tunnel, whose 

probable exit is associated with the aforementioned commemorative rock niche of Shiru Maliktha, 

most likely representing Sennacherib. The clearing of a shaft uncovered upstream of Shiru Maliktha, 

next to the course of the Wadi Bandawai, revealed that it gave access to an underground water tunnel 

(Morandi Bonacossi and Iamoni 2015, Figs. 12-14 and Morandi Bonacossi 2018a, 100). The 

subterranean canal took water a short distance upstream from the shaft itself and channelled it to the 

tunnel egress situated beside the Shiru Maliktha niche, about 600 metres downstream. The 

subterranean canal head was excavated using the qanat or karez technique of digging a water tunnel 

by means of vertical shafts, of which only one has been discovered so far, probably because the debris 

eroded by the meandering Wadi Bandawai from the cliff (which is very close to the river) has buried 
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the others. However, water was derived directly from the river upstream from the subterranean canal 

and not tapped from the water table as real qanats do.  

LoNAP has excavated three trial trenches through the ‘Canal of Sennacherib’ south of Khinis aimed 

at improving our understanding of their construction technique, geometry, flow and abandonment 

processes. The canal runs for kilometres along the margin between the outcropping bedrock and the 

alluvial plain (Fig. 19), exploiting the relatively easy workability of the limestone and conglomerates. 

A few kilometres to the south of the Khinis canal head, a long stretch of the canal, about 6.25 m wide, 

was cut to a depth of about 5.6-6.8 m into the conglomerates of the Upper Bakhtiari formation. Along 

the inner side of the canal, a footpath about 50 cm wide was dug out of the rock during the canal’s 

excavation, possibly to be used as a canal maintenance and cleaning walkway. 

 

 

 

Fig. 19. Shifka Valley. The canal of Sennacherib running along the margin of the hill. 

 

To the south of this area, the Sennacherib’s canal passed a series of deeply incised wadis of various 

widths and with different catchment areas that intersected its upper course. Four wadis had been 

bridged by the construction of small stone aqueducts, which were built of limestone blocks 

(sometimes rusticated) like those of the Jerwan aqueduct, which the features also resembled in 

structure and technique. These aqueducts were on the line of the earth-dug canal immediately to the 

south of the rock-cut canal stretch (more details in Morandi Bonacossi 2016, 147, fig. 14.5). Another 

aqueduct was found to the south of Jerwan, near the village of Mahmudan, but has been entirely 

destroyed by the excavation of a well. In total, six certain aqueducts (including the most monumental 
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of all, the Jerwan aqueduct) are known so far along the Khinis canal. These rather remarkable 

discoveries are of great importance and show that the famous Jerwan aqueduct was not a unique and 

exceptional achievement of the Assyrian hydraulic engineers. On the contrary, wherever it was 

necessary to bridge wadis, the Assyrians built stone aqueducts that varied in size and complexity. 

Unfortunately, the state of preservation of the newly discovered aqueducts is extremely poor since, 

due to their limited size, all of them have been largely destroyed by wadi erosion or – as in the case 

of the Mahmudan aqueduct – by the construction of wells, and only the stone blocks of their core 

structures remain visible in the wadi or well sides.  

Daniele Morandi Bonacossi 

 

 

2.c.2 The rock reliefs 

The construction of a large public infrastructure such as Sennacherib’s water-management system 

undoubtedly had a major impact on the Assyrian economy, ensuring a continuous supply of water to 

the capital, Nineveh, and increasing the production capacity of its agricultural hinterland. The 

Assyrian canals may have also played a major role as waterways for the transportation of bulk 

commodities (staple food items and raw materials), providing  low-friction transport throughout the 

Assyrian heartland. In addition to its economic role, the canal network with its rock reliefs and 

monumental celebratory inscriptions also represented an exceptional achievement from an 

ideological perspective: with the construction of such a system, the sovereign reinforced his role as 

the sole representative of divine will in the "Land of Ashur", guaranteeing its lasting prosperity. 

Sennacherib therefore accompanied his hydraulic system with a complex iconographic celebratory 

apparatus, consisting of a series of monumental rock reliefs located near key points in the 

infrastructure, specifically at the canal heads of Khinis, Bandawai and Maltai and along the canal 

course at the modern village of Faideh.  

The monumental site of Khinis - the largest and most elaborate rock complex in Assyria - is located 

on the west bank of the River Gomel, on a narrow curve next to an extensive limestone massif. On 

the rock face were carved twelve niches featuring Sennacherib in low relief: the sovereign is shown 

standing, immortalized in profile in an attitude of veneration of the twelve main Assyrian divinities, 

shown to his top right (Fig. 20).  
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Fig. 20. Khinis. Niche representing Sennacherib in veneration. 

 

The king’s clothing is typical of Neo-Assyrian imperial iconography, richly decorated and 

distinguished by the presence of two important items: a truncated-cone tiara and a mace, the symbols 

of royal power. In addition to the rock niches, the Khinis complex includes two carvings of 

monumental proportions: the "Rider Relief" and the "Great Relief". The so-called "Rider Relief" is 

located on a rectangular panel: this may have originally contained a large Akkadian inscription placed 

at the centre, framed laterally by two mirror-image figures of the sovereign, surmounted by a 

procession of statues of gods on the left and by the gods’ symbols on the right (Reade and Anderson 

2013). The relief was subsequently reworked: in the centre figure of a knight was sculpted mounted 

on his steed, with spear lowered. This intervention dates to the post-Assyrian period, and has largely 

obliterated the original Assyrian relief (Pl. 2.d.1.3). 
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Fig. 21. Khinis. Rider Relief. 

 

The “Great Relief” is the maximum expression of Assyrian rock art, both for size and quality of 

execution. The panel represents a ritual greeting scene featuring the sovereign (sculpted at both ends 

of the relief) and the supreme divine couple of the Assyrian pantheon, the god Ashur and goddess 

Mullissu/Ninlil, his consort, each shown standing above their symbolic animal (Fig. 22).  

The other component of this extraordinary complex is the ‘Monolith’, a squared limestone block now 

fractured and lying in the River Gomel that stood next to the river at the point where the Assyrian 

canal began (Fig. 23).  

On the main side that overlooked the river the relief is divided into two registers: the lower one shows 

a bearded hero standing with a weapon in his right hand and a lion cub held close to his chest by his 

left arm, flanked by two gate-protector genies represented by human-headed bulls (lamassu) at the 

sides of the monument. The upper register portrays King Sennacherib in adoration before the god 

Ashur and, on the Monolith’s northern side, three figures shown face-on standing on rectangular 

pedestals: the god Ashur is in the middle and two identical representations of King Sennacherib at 

the sides (Fig. 24).  
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Fig. 22. Khinis. Great Relief. 

 

Built on a rock face located on the northern slope of Jebel Zawa, overlooking the canal and the narrow 

valley below (occupied by the modern town of Duhok), the Maltai relief complex consists of four 

rectangular panels, almost identical reproductions of the same scene carved in bas- relief: a procession 

of seven votive statues of the main Assyrian divinities, placed above their animal symbols, and framed 

laterally by the reverent figure of the sovereign (Fig. 25). At the head of the procession are Ashur, 

supreme god of the Assyrian pantheon and cosmology, and his consort Ninlil/Mullissu seated on an 

elaborate throne decorated with a series of bands featuring mythological figures; next come the gods 

Sin, Anu/Enlil or Nabu, the solar deity Shamash, Adad, and lastly a female deity, most likely Ishtar.  

In order to symbolically demarcate the outlet of the underground section of the great Bandawai canal, 

Sennacherib had his own image carved on the back wall of a deep rectangular niche cut into the rock 

face at Shiru Maliktha. The monument’s poor state of preservation does not permit a precise 

iconographic analysis, but the sovereign seems to be represented in profile in his classic standing 

position, facing right, in adoration of divine symbols. 
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Fig. 23. Khinis. View of the sculpted Monolith from the east. 

 

 
 

Fig. 24. Khinis. Northern side of the Monolith from the north. 
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Fig. 25. One of the four Maltai rock reliefs (Panel 2). 
Riccardo Menis 

 

2.c.3 The inscriptions 
Known since the mid-19th nineteenth century thanks to transcriptions made by Sir Austen Henry 

Layard, the inscription of Khinis (also called the ‘Bavian inscription’) constitutes the main epigraphic 

document relating to Sennacherib’s great hydraulic system, both in terms of size and information 

content (Fig. 20). It is repeated almost identically in three of the twelve rock niches of the Khinis site. 

The text can be schematically divided into four distinct sections (Grayson and Novotny 2014, 310-

317).The first part contains a classic invocation formula to the god Assur and the other main deities 

of the Assyrian pantheon, followed by the sovereign’s name and titles. The second part of the 

inscription refers to the building activities undertaken in the city of Nineveh, proceeding then to the 

description of the construction stages of the water-management system: after a list of 18 settlements 

corresponding to the same number of canals, the sovereign tells of the construction of large sections 

of the “Patti-Sennacherib” canal (Canal of Sennacherib), concluding with a proud description of the 

extraordinary gardens in the capital Nineveh, and of the crops grown on the surrounding plain, 

exceptional achievements made possible only thanks to the king’s intervention. A solemn oath 

regarding the reliability of the words of future rulers (Sennacherib swears before the god Ashur to 

have completed the work with only seventy men, in a total time of one year and three months) 

precedes a description of the canal’s inauguration and the associated sacrifices, a most important 

contribution to our knowledge of Assyrian rituals connected with the concept of royalty. The fourth 

portion of the inscription goes beyond the theme; describing two separate military campaigns against 

Babylon: the first is the well-known eighth campaign, which ended with the victorious battle of 

Ḫalulê (691 BC), while the second concerns the actual destruction of Babylon, which was burnt and 

submerged by diverting the course of the River Araḫtu, a tributary of the Euphrates. This reference 

provides a useful terminus post quem concerning the inscription’s date; it was made after 689, perhaps 

the following year.  

The second epigraphic source linked to Sennacherib’s canal system comes from the limestone 

aqueduct built in Jerwan and is carved on the surface of the blocks of which this great monument is 
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built. The Jerwan inscriptions show uncommon and rather non-uniform traits, with regard both to 

content and spatial arrangement. Scholars have identified four distinct epigraphic nuclei, indicated by 

the letters A-D: Inscription A is the shortest, carved on at least three blocks belonging to the south-

west part of the aqueduct, which has largely collapsed. The text (“From the Palace of Sennacherib, 

king of the world, king of Assyria”) has given rise to debate among scholars, since there is absolutely 

no archaeological evidence for the existence of a palace in the immediate vicinity of the Jerwan 

aqueduct (Fales and Del Fabbro 2014). The association of the blocks in question with others bearing 

Inscription D, and the deliberate cancellations on some belonging to Inscription A, suggests that the 

inscribed blocks might have originally come from a previous palace building, perhaps located on the 

Khinis site. Inscriptions B and C describe the construction of a stone aqueduct and a canal, designed 

to channel the water from a couple of rivers (Khusur) and from Khanusa and Gammagara, 

hypothetically identified as the River Khazir/Gomel, the Khinis site and a settlement on the Navkur 

plain, perhaps Tell Gomel. Inscription D (Fig. 26) contains accounts of two distinct military 

campaigns conducted by Sennacherib against Babylon: the first mentions conflict with King Marduk-

apla-iddina (704 BC), while in the second the Assyrian monarch reports that he “[…] marched in the 

lands of the Kassites and Yasubigalli […]” and “[…] conquered the cities of Marʾubištu, [Akk]uddu, 

(and) [Bīt-Bar]rû […]” (c. 703 BC). Both campaigns yielded large amounts of booty, made up of a 

great variety of precious objects and exotic animals. Originally part of a rather extensive epigraph 

(with an estimated total of 78 lines), Inscription D appears to be the most difficult to interpret, given 

its precarious state of preservation and above all the random arrangement of the blocks along the 

aqueduct’s south-west side. The co-presence of blocks bearing Inscription A suggests that those of D 

also came from a palace: this material might have been obtained from the demolition of a pre-existing 

building (perhaps located in Khinis), and then re-used to repair a breach caused in the south-west side 

of the aqueduct by a particularly violent flood or ground subsidence under the weight of the massive 

structure (Jacobsen and Lloyd 1935; Fales and Del Fabbro 2014). 

 

 
 

Fig. 26. Jerwan. Inscription D. 

Riccardo Menis 
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2.D DESCRIPTION OF PROPERTY 

2.d.1 Khinis 

The Khinis monumental complex was first recorded by Austen Henry Layard (documentation of 

inscriptions and reliefs), Leonard William King (documentation of inscriptions), Walter Bachmann 

in 1914 (documentation of monuments and topographical map) and by Thorkild Jacobsen and Seton 

Lloyd in 1933-1934 (documentation of topography and monuments, excavation of part of the canal). 

Additional excavations have been carried out by the State Board of Antiquities of Iraq and, recently, 

the site was cleaned and tourist information provided by the Directorate of Antiquities of Duhok 

Governorate.  

The visit to the site is exciting due to the symbolic value of the elements involved in such a complex 

technical, architectural and environmental work: a short tunnel dug in the first major rock spur 

encountered by the canal, twelve niches containing rock reliefs representing the king in front of the 

divine symbols and cuneiform inscriptions celebrating Sennacherib’s imposing undertaking, a relief 

showing a horseman (probably a Parthian period modification of an original Assyrian relief, parts of 

which are still preserved at the relief’s extremities), a large relief decorated with the figure of the 

sovereign and the gods Ashur and Mullissu topped by three sculptures standing on crouching lions, 

and lastly a large monolith decorated with divine, royal and mythical figures and lamassu or winged 

bulls, partially collapsed into the River Gomel. The landscape still preserves its authenticity and a 

great potential historical, aesthetic and touristic value (Pl. 4.a.1.1).  
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Fig. 27. A view of the right riverbank at the Khinis site. 

 

Along the right riverbank, a large cliff face decorated with rock reliefs takes on a beautiful pinkish 

hue at sunset and is dominated by bare hills with low vegetation (Fig. 27). Along the left side of the 

river a flat area contains sparse archaeological remains that might have belonged to an Assyrian 

monumental building.  

 

The tunnel 

A few tens of metres from the start, there is a stretch of the original canal still in good condition. The 

eastern edge is made of well-squared blocks of fine-grained, uniform limestone (Fig. 28).  

 

 

 

Fig. 28. Khinis. Edge of the canal in squared limestone blocks. 

 

The high quality ashlars used to construct the wall are similar in quality and provenance to those seen 

in the Jerwan aqueduct; the construction techniques are also similar. These ashlars of very fine-

grained stone were assembled with very thin, dry joints. A short tunnel dug through protruding rock 

allows the channel to proceed at a point where the cliff along which it runs projects for several metres, 

which would otherwise have prevented its continuation (Fig. 14). An alternative solution might have 

been to circumvent the outcrop – but, in this case, the canal would have been too close to the river 

and in danger of flowing into it. It was therefore considered necessary to excavate a tunnel several 

tens of metres long so that the canal under construction would maintain its planned direction. 
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This engineering work is recorded by the barely legible remains of two small niches containing rock 

reliefs on the upper rock face just before the tunnel entrance and after its exit; only the divine symbols 

remain of the former niche (Fig. 29), whilst the latter one is nearly entirely lost. 

 

 

 

Fig. 29. Remains of the niche with divine symbols at the entrance of the tunnel at Khinis. 

The tunnel was carved directly into the layers of the limestone bedrock. The tool used for cutting the 

tunnel was a pickaxe as witnessed by the tool marks still preserved in the rock. The covered part of 

the tunnel is approximately 2 m high, 3.5 m wide and less than 5 m in length. The rest is an open-air 

canal dug directly into the rock. Some stairs carved on the left side of the canal were probably used 

for cleaning it out. 

 

The Rider Panel 

A section about 300 m long separates the start of the canal from the cliff area containing the two most 

important rock reliefs and numerous niches. The smaller one is referred to as the Rider Relief due to 

the – now barely perceptible – figure of a mounted warrior armed with a long spear (section 2.c.2). 

In all likelihood, the panel originally contained an inscription with the figure of the sovereign and 

symbols of royalty (Reade and Anderson 2013). Subsequently, perhaps in the time of Alexander the 

Great, the inscription’s place was taken by a carving of a mounted man – perhaps Alexander himself, 

in view of the long spear (sarissa) held by the warrior (Reade and Anderson 2013). Later, probably 

in the Parthian period, a second knight was sculpted in place of the first (Fig. 21, Pl. 2.d.1.3). 

 

The Great Relief  
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The large rock relief dominates the point where the canal branches off from the River Gomel, at the 

start of the ramp leading to the quarry. The panel containing the relief measures 9.28 x 9.03 m, but 

the entire rock face, from the ground up to the sculptures of the uppermost lion statues, is almost 15 

m high. Together, it conveys a sense of beauty and magnificence and, today as then, strikes and 

impresses the visitor. The rock relief depicts King Sennacherib, portrayed on both sides in mirror-

image, in the presence of the most important gods of the Assyrian pantheon, Ashur and Ninil/Mullissu 

(section 2.c.2, Fig. 22). The king is shown making the typical greeting gesture, with an object in his 

right hand, while the deities are represented as statues standing on their symbolic animals (Fig. 30). 

The right-hand figure of Sennacherib has been almost totally destroyed by the excavation of a late 

antique tomb, while that on the left is quite well preserved.  

 

 

 

Fig. 30. Khinis. The Great Relief; detail of Sennacherib. 

 

The reduced number of major deities compared to Maltai implies the greater importance of the king, 

since he is one of only a select few figures that are represented – and indeed shown in the company 

of Ashur and Ninlil, the “supreme divine pair”. Sennacherib was depicted in Khinis as a godlike king 

(Ornan 2007: 165-172). 

Two lion/sphinx bases on top of the cliff above the Large Panel must once have supported statues or 

a columned building.  
 

The Monolith 

The Monolith was located at the junction of the river and the canal. It was carved most probably from 

a fallen stone block. The faces of the monolith are well shaped and carved in relief, while the back is 

rough and unfinished, showing that the rear part must have been hidden or inserted into some 
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construction. A massive amount of rock has been left on the back of the relief. It was carved in its 

fallen position and then straightened using ropes that were placed around the block and pulled from 

different directions. The base of the relief is carved in steps, allowing ropes to be moved around the 

stone. The Monolith was based on two rocks; that to the north was carved from the natural bedrock, 

while the second was a shaped stone installed to the south of the other. The monolith has however 

fallen backwards, probably due to the movement of the southern base stone (Massih 2017). 

The northern carved faces represents Sennacherib on both sides and the god Ashur in the middle (Fig. 

24); the eastern face shows Sennacherib in adoration of Ashur and the standing figure of a bearded 

hero flanked by winged bulls with human heads (lamassu), which protect the canal head and 

symbolize the grandeur of the operation and the beginning of the canal in an even more imposing 

manner (section 2.c.2, Fig. 23 and Pl. 2.d.1.4).  

This enormous limestone block originally measured circa 5.5 x 5.0 x 3.5 m, giving a volume of about 

100 m3 and a weight of 150-170 tons. 

The most impressive aspect of the work that celebrated Sennacherib’s impressive undertaking was 

undoubtedly concentrated in the small area where the canal that brought water to the new capital 

began. At that point, a weir partially barred the Gomel and the stone channel began its journey, 

between the Monolith on one side and the Great Relief on the other (Fig. 31). An extremely powerful 

sign of royalty, its omnipresence and the gods’ favour was established in the deserted and dramatic 

gorge landscape, but its presence must also have been felt many kilometres away. 

 

 

 

Fig. 31. Reconstruction of the Monolith by Jacobsen and Lloyd 1935. 
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The limestone quarry 

Limestone quarrying at the site of Khinis was performed in two ways: from the traditional quarry site 

located to the north of the relief of Sennacherib on the west bank of the River Gomel, and extraction 

of the loose slabs of stone present on both riverbanks.  

The River Gomel runs from the north north-west towards the east, forming a bend and shifting its 

course towards the south. At the end of the bend, the horizontal layer composing the surrounding 

cliffs slopes downwards towards the south. The changes in the topography of the geological layer are 

marked on both banks of the river, to the west by the famous reliefs with Sennacherib and on the 

eastern bank by a projecting rock in which a tomb was later carved.  

 

The quarry is described in an attached extract written by Jeanine Abdul Massih (Lebanese University) 

from the preliminary report on the sixth archaeological field season of “The Land of Nineveh 

Archaeological Project”, of 2017. For more details and information, see also Annexes 1 and 2. 

 

“The Western Bank  

The cliff on the western bank is composed in its northern part of horizontal  layers of limestone, which 

slope down slightly towards the south. In the southern part of the cliff, the geological layers slope 

down more steeply towards the south.  

A depression marks the line of rupture between the two formations, creating a sort of wadi into which 

the rain water rushes and drops over the cliff, forming a circular depression in the limestone (pothole). 

This large circular hole eroded by running water located at the edge of the site with the reliefs of 

Sennacherib was used to collect the water run-off and probably direct it towards the canal dug 

underneath this formation by the Assyrian king.  

The rock formation is composed of three sectors. Into the southern one are carved the figures of 

Sennacherib and the Rider Relief. The second sector is the quarry itself, and the third northern sector 

is also characterized by the exploitation of the limestone bedrock. Here the limestone was extracted 

as already described for the southern area of the Khinis site. This last northern sector contained many 

installations related to stone extraction, and also to water collection.  
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Fig. 32. View of the western Gomel bank and its geological formations seen from the east. Cambiare 

foto con una a maggiore risoluzione ? 

 

 

The quarry  

The quarry identified by Bachmann (1927), Jacobsen and Lloyd (1935) as the source of the limestone 

ashlar blocks used to build the Jerwan aqueduct is located on the west bank of the River Gomel. 

Observations  made at the Jerwan aqueduct and the stone quarry and petrographic analyses of samples 

from both sites1 have shown that the limestone used at Jerwan is indistinguishable from the stone 

quarried by the Assyrians at Khinis and thus that its provenance from these quarries is highly likely. 

 

 

 

The geological formation seen in the perimeter cliff of the Khinis quarry features  regularly stratified 

horizontal rock layers with vertical breaks (joints), facilitating the extraction of blocks that were 

already delimited vertically from the back and the front and from the upper and lower layers. The 

only quarrying needed to extract the blocks was to dig trenches along their sides. Probably large 

pieces of rock were extracted thus from the quarry and then made into smaller blocks.  

 

1 The analyses were carried out by Fabrizio Antonelli at the ‘Laboratory for the Analysis of Ancient Materials’ of the 

Istituto Universitario di Architettura di Venezia. 
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Extraction started all along the cliff face, from the base of the ramp and the start of the canal up to 

the end of the ramp, with an extension running the length of the quarry pit. It involved the entire first 

layer of rock; the stone appears very much deteriorated towards the natural vertical crack that 

constitutes the current quarry face, which is why many fractured limestone beds were left unquarried 

on the bedrock of the ramp.  

From this point, the quarry was opened as a quarry pit, extracting layer by layer horizontally 

throughout the pit, and descending a layer at a time. The blocks were pulled out and dragged down 

the sloping geological layers, especially on the ramp.  

 

 
 

Fig. 33. View of the quarry ramp seen from the top of the Great Relief. 

 

The ramp  

The ramp observed running from the quarry to the canal and the river extends from the south-east 

corner of the quarry to the beginning of the canal marked by the famous relief (Fig. 33). The ramp is 

carved in a sloping geological stratum that was used by the quarrymen to slide the blocks from the 

extraction area towards the river or the canal. The transportation of these blocks was probably 

performed on wooden boards that slid on wooden rails (Morandi Bonacossi 2018b, 82-86). The 

technique is similar to the use of sledges; some traces of these wooden rails on the surface of the ramp 

confirm this transportation method. The traces of wear observed on the surface of the ramp show the 

use of several pieces of wood placed under the block parallel to the slope; the blocks were then slid 

down toward the transportation area (the canal). These wooden elements were generally 9-10 cm 

wide and could be 50-60 cm to 3-4 m long.  

The sliding of the blocks on wooden rails must have been secured by a system of ropes, probably 

attached to the numerous circular holes dug into the ramp that may be seen all along its eastern limit. 

These holes are dug into the bedrock and have diameters of 80-100 cm. The edges of the holes are 

straight or slightly flared. Some of them are connected by a small channel for water. They are present 
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on the edge of the ramp near a carved fountain. After the demise of the quarry these holes, whose 

original function was linked to the transportation of the limestone blocks, could have been used to 

plant trees, thus creating a garden along the river. Similar holes were also recorded on the eastern 

edges of the quarry on the two sides of the quarry face, where they were interpreted as related to the 

block transportation technique.  

An approximate calculation of the volume extracted from the quarry yields a figure of about 90,000 

m3, a quantity more than sufficient for constructing the great Jerwan aqueduct – which is made of 

squared blocks with a total volume of roughly 20,000 to 30,000 m3, the stone-built part of the canal, 

the quays for loading and unloading, and the stations for distributing water to the surrounding area. 

Jeanine Abdul Massih 

 

Niches and inscriptions 

The entire rock face that runs along the right side of the River Gomel – and beside which 

Sennacherib’s canal ran – is decorated by twelve niches hewn into the rock containing reliefs/stelas 

featuring the sovereign. Three contain the above-mentioned inscription known as the Bavian 

inscription (section 2.c.3; Pl. 2.d.1.6). 

As well as the two poorly preserved sculpted niches visible on the  cliff at the entrance and exit of the 

tunnel, there is another poorly preserved niche two metres above ground level near the middle of the 

long stretch between the tunnel and the Monolith (Pl. 2.d.1.7 no. 3 and Fig. 34). At ground level, a 

much eroded royal figure standing under divine symbols can be recognised. 

 

 

 

Fig. 34. Khinis. Niche no. 3. 

 

2.d.2 Jerwan 
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The limestone aqueduct of Jerwan is undoubtedly one of the most imposing monuments erected by 

the Assyrian king Sennacherib, as may still be judged today. The aqueduct lies in an extensive 

territory, which on the south side slopes downward towards the Erbil-Duhok highway, and is bordered 

on the north by two low hills that rise gently on either side of a broad wadi (Fig. 35).  

 

 

 

Fig. 35. Jerwan. A view of the aqueduct.   

 

The purpose of this massive waterway, made entirely of limestone blocks, was to direct the combined 

flow of a number of streams from Khanusa/Khinis and other areas in a non-linear south-westerly 

direction, toward the capital city of Nineveh. Specifically, the compactly paved aqueduct, bordered 

by functional parapets, was meant to bridge a deep ravine, in which a wadi flowed through a sequence 

of pointed arches, thus linking the western and eastern sectors. 

The Jerwan monument was first observed and briefly described by Austen Henry Layard, although 

he misunderstood its nature and purpose: “The remains of a well-built causeway of stone, leading to 

Bavian from the city of Nineveh, may still be traced across the plain to the east of the Jebel Makloub” 

(Layard 1853, 216). The hydraulic nature of the monument was first recognized by Walter Bachmann 

during an extensive survey campaign of northern Assyrian rock reliefs. In the publication of his 

findings, however, the German architect offered an interpretation of the artefact as the remains of a 

stone dam (Bachmann 1927, 32). This huge monument was the object of a four-week campaign of 

archaeological survey (with light digging activity) in March–April 1933 by the British archaeologist 

Seton Lloyd and the Danish-American Assyriologist Thorkild Jacobsen, as a collateral activity to the 

large-scale excavation (1928–35) that the Oriental Institute of Chicago was undertaking in nearby 

Khorsabad, ancient Dur-Sharrukin. This brief but intense effort by the two specialists yielded within 

a short span of time a well-known monograph, with detailed descriptions and many plans and 

photographs of the aqueduct and the cuneiform texts discovered on it (Jacobsen and Lloyd 1935). 

The monument measures 280 metres in length and 22 metres in width, while the maximum height 

above the surrounding land (near the arches crossing the wadi) is 9 metres (Pl. 2.d.2.1; 2.d.2.2; 

2.d.2.3). It is built of cubic blocks of dressed stone measuring 50-60 cm on each side with a weight 

of about 250 kg. The number of blocks used to build the entire structure was approximately 450,000 

(Fales and Del Fabbro 2014, 68).  
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Aligned next to each other at the point where the aqueduct crosses the wadi stand four huge piers, 

each 24 m long and about 2.8 m wide. Their purpose was to slow the water flowing down from the 

mountain with appropriately designed breakwaters, and to support the corbel arches that covered the 

five “corridors” through which the wadi water flowed (Fig. 36).  

This part of the aqueduct is that which has suffered the most damage. Only one pier is still in place, 

that farthest to the west. Though it has lost its uppermost blocks, it has enabled a sufficiently faithful 

reconstruction of the profile of the bays to be made. 

 

 

 

Fig. 36. Jerwan. Two piers forming a false arch. 

 

For the construction, it is probable that various teams were at work simultaneously, following a 

method well attested in contemporary written evidence. Thus, for example, on the NE facade, 

adjustments and ad hoc trimming of the blocks seem to have been performed at the points where the 

work of different squads joined up, and there were small misalignments. Also, the sizeable deposits 

of limestone flakes discovered by the Oriental Institute team near the base of the structure testify that 

the outer faces of the blocks had been finished in situ. The masons appear to have trimmed the blocks 

only along the peripheral strips in contact with adjoining blocks, while leaving the blocks’ central 

zones in a roughly worked state—an effect which gives the impression of the intentional rustication 

of the blocks (Fales and Del Fabbro 2014, 68). 

The top surface of the structure, over which the canal water flowed, may be observed in both the E 

and W halves to be made of only a few courses of stone pavement over a bed of limestone concrete 

some 40 cm thick, flanked by the canal parapet (Fig. 37). The original height of the latter may only 

be guessed at, since all that remains is a course of blocks at the north-eastern tip; this is sufficient to 

gauge its width of approximately 1.6 metres (Fales and Del Fabbro 2014, 68). The remainder of the 

huge monument lay exposed after its abandonment to wind and rain, and presumably also to the 
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repeated efforts of those hunting for re-usable building material. In 1933 the major despoilment was 

recorded of the central part of the aqueduct, nowadays largely missing, and of the NW façade. 

 

 

 

Fig. 37. Jerwan. Part of the stone pavement. 

 

2.d.3 Maltai 

Maltai is situated south-west of Duhok, about 450 m to the left of the River Rubar Duhok. The rock 

reliefs are carved on an almost vertical limestone scarp of the Jebel Zawa mountain range that runs 

almost east-west and forms part of a steep slope about 200 m above the valley bottom (Fig. 10). The 

site can be reached by a steep, overgrown path that leads to the reliefs from the asphalt road at the top 

of the Jebel Zawa (Pl. 2.d.3.1), arriving at a narrow plateau bordered by the rock face and the steep 

hillside. On this face a sequence of four panels was carved, each about 6 m wide and 2 m high; the 

first three are closer together while the fourth isolated a short distance away. Each depicts the figure 

of the king in an attitude of respect towards the accompanying deities. 

The four sculptured Maltai panels have been more thoroughly studied (Rouet 1846; Thureau-Dangin 

1924; Bachmann 1927: 23-27; Boehmer 1975; Börker-Klähn 1982: 210-211; Reade 1989; Morandi 

Bonacossi 2018a). As observed by Boehmer (1975) and Reade (1989, 321), they do not represent a 

procession of Assyrian gods in the presence of the king, but rather the adoration of the statues of 

seven of the main Assyrian deities standing on podia in the shape of striding animals by an Assyrian 

ruler in an attitude of worship depicted twice, at both the left and right ends of each panel (Fig. 38). 

As opposed to the Khinis reliefs, the Maltai panels are carved in a cursory style, with limited attention 

to the careful execution of antiquarian details of the deities’ and king’s dress, headgear, ornaments 

and attributes. Most of the antiquarian elements characterising the Maltai reliefs are common to the 

entire Sargonid period. However, the triple-armed type earrings worn by the divine figures and the 

stylization of their left forearm musculature constitute features that are highly distinctive of the period 
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that precedes Sennacherib’s reign. These earrings and the forearm stylization are found in several 

reliefs of Sargon from Khorsabad, but are not present on the orthostats of Sennacherib’s Southwestern 

Palace in Nineveh or in the Khinis ‘Great Relief’. The combination of these iconographic, antiquarian 

and stylistic features has led Morandi Bonacossi to propose an earlier date for the Maltai reliefs (and 

those at Faideh, which seem very similar in subject) and to attribute them to Sargon rather than 

Sennacherib (2018a, 94-96). 

 

 

 

Fig. 38. Maltai. Detail of a rock relief.  

 

2.d.4 Bandawai 
 

The archaeological site of Bandawai consists of an ample area of vegetation that extends to the north 

and south of the rock relief known as Shiru Maliktha. The relief of modest size has been almost 

completely eroded away; it stands at a height of about 7 m at the top of a slope with a scattering small 

cavities similar to those on the Khinis quarry access ramp. The relief has been known since the last 

century (Al-Amin 1948, 186-89; Shukri 1954, 92-93, pls. 5-8; Reade 2002). It represents an 

unknown Assyrian royal figure facing right beneath divine symbols. It is carved at the back of a larger 

wedge-shaped recess cut into the hillside. The royal figure has generally been identified as 

Sennacherib (par. 2.c.2). This attribution seems correct since the king is represented in adoration of 

divine symbols as in Sennacherib’s Judi Dagh rock-cut niches (King 1913) and the twelve niches at 

Khinis. A double row of circular pits, some of which perhaps held the wooden posts or pillars of 

a columned building, surrounds the niche (Reade 2002, 309; Fig. 39). 
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Fig. 39. Bandawai. A view of the niche; a double row of circular cuts is visible. 

 

Near the rock relief there is the exit of the above-mentioned underground canal dug into the stone 

using the qanat technique, of which only one well was found about 600 m upstream. 

The Bandawai wadi runs through the area, flanked by rich vegetation. Its course may be followed by 

means of a narrow path along the valley (Fig. 40). Near the rock relief there is a large catering 

structure that was flanked to the south by small reed-built huts used as bathing cabins (but 

unfortunately these have now all been demolished; Fig. 41). North of the relief lies an extensive area 

dotted with archaeological remains of various types and sites dated to different periods, which are not 

yet equipped for archaeological trekking visits.  
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Fig. 40. Bandawai. A view of the valley. 

 

 

Fig. 41. Bandawai. Reed huts used by swimmers.
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3. JUSTIFICATION FOR INSCRIPTION Francesca Colosi 
 

3. 1. BRIEF SUMMARY 
Sennacherib’s water-management system consists of a network of canals that the Assyrian king 

designed and built between 702 and 688 BC to supply his new capital, Nineveh, and its hinterland 

with water. Four different sections of channels came to constitute a single complex engineering 

enterprise that was without rivals in the same historical period. 

The territory affected by the entire hydraulic infrastructure lies between the hinterland of Mosul (1st 

and 2nd phases) and the Governorate of Duhok in Iraqi Kurdistan (3rd and 4th phases). The evidence 

present in the Governorate of Duhok, concerning in particular the 3rd and 4th phases of the irrigation 

system, is included in the archaeological park project presented in chapter 5. 

Study of these remains was initially focused on the rock-cut reliefs and cuneiform inscriptions 

(Bachmann 1927) and on the imposing Jerwan aqueduct (Jacobsen and Lloyd 1935), while in more 

recent years it has started to consider the entire canal system, with the use of remote-sensing images 

(Ur 2005). Only recently (2012) has systematic research been undertaken in the field, that has led to 

the discovery not only of various new canal sections, aqueducts and rock-reliefs (Faideh) pertaining 

to the irrigation system, but also a large number of Neo-Assyrian settlements that had spread 

throughout the territory – benefiting from the constant availability of water, even out of the rainy 

season (Morandi Bonacossi 2014, 2016, 2018a; Morandi Bonacossi and Iamoni 2015).  

The system consists of a complex network of canals with a gentle and uniform slope, dug into the 

limestone bedrock or earth, that conveyed water from the larger streams and piedmont springs to the 

River Khosr, which traversed the city of Nineveh before flowing into the Tigris. Along their paths, 

the canals supplied water to the surrounding land through a well-organized distribution system. The 

ditches and wadis that they encountered along their route were crossed by stone aqueducts; most of 

these are poorly preserved, but a splendid example is conserved on the site of Jerwan. 

The fourth construction phase is certainly the most impressive, and is also that of which most survives 

today. The canal, which follows a 90-km-long route passing between hillsides, has its starting point 

at the Khinis site. Here on the rock face Sennacherib placed the symbols of his power, and 

aggrandized the work with a large rock relief that depicts him in the presence of the main gods of the 

Assyrian pantheon, a majestic monolith with lamassu figures and a series of sculpted niches inscribed 

with a description of this great engineering achievement.  

The sites of Khinis and Jerwan, which were the fulcrum of the entire system and are the focus of the 

future Archaeological Park, transmit their exceptional universal value through their monuments, 

figurative sculptures and written records. Sennacherib’s water-management system incorporates a 

series of various kinds of features that embody its great significance for civilization: technical and 

functional (main and secondary canals, dams, weirs, quays, tunnels, aqueducts), artistic (rock reliefs, 

sculpted monoliths, fountains, statues), cultural (concept of kingship, religious and symbolic aspects) 

and celebratory (monumental inscriptions in cuneiform writing). The archaeological complex thus 

represents an important example of technological advancement and landscape-design ability in the 

fertile crescent in the 8th and 7th centuries BC (Criterion II), offering a unique testimony of Assyrian 

society from the perspective of the relationship between towns and the countryside, its vision of 

empire, and its cultural and ritual manifestations (Criterion III). The whole hydraulic system is an 
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expression of the relationship between humankind and landscape at that precise time in history 

(Criterion IV). 

It is an important demonstration of how man can impose change upon the landscape while respecting 

its characteristics and morphology, making it more habitable without radically transforming it. 

Sennacherib’s irrigation system is still today an example of an ecologically compatible landscape 

design and an efficient and sustainable project in a territory subject to increasing aridification 

(Criterion V). 

The preservation state of canals, monuments and rock reliefs is often precarious due to poor control 

of archaeological sites and, more generally, an inadequate awareness of the local population towards 

its cultural heritage. However, a management plan aimed at the cultural fruition of the entire water-

management system and enhancement of its technical implementation will increase the universal 

value of Sennacherib's work. For this reason, the proposal for its inclusion in the World Heritage List 

is supported by the Sennacherib’s Irrigation System Archaeological Environmental Park project, 

which includes the Khinis and Jerwan sites and the whole Shifka Valley, and which provides for a 

computerized, multimedia connection with the Maltai and Bandawai sites and any future discoveries 

identified in the field by archaeological research. The intention is to create a "network park" in which 

the – not necessarily contiguous – archaeological sites are conceptually linked together and united by 

a specific, unified cultural project. 

 

3.1. B CRITERIA UNDER WHICH INSCRIPTION IS PROPOSED 
 

1. Category ii: the monuments “exhibit an important interchange of human values, over a span of 

time or within a cultural area of the world, on developments in architecture or technology, 

monumental arts, town-planning or landscape design” 
 

The canal system created by Sennacherib is the most complex work of engineering in the ancient 

Near  East. Dating to the Neo-Assyrian period, it was born of a series of hydraulic interventions 

implemented by Assyrian rulers from the 13th century BC onwards to increase the productivity of 

the territory under their rule and to foster contacts and trade between the various areas of the empire. 

The canal network was designed for the purpose of increasing the productivity of agricultural land, 

by overcoming the heavy reliance on seasonal rain (Ur 2005; Morandi Bonacossi 2018a). The aim 

of the Assyrian monarchs was therefore to redesign the landscape, rendering previously isolated 

areas habitable and providing them with infrastructures, villages and roads. The extensive water-

distribution network made up of canals, rivers and waterways also became an important means of 

communication and its components continued to be used for a long time, perhaps with alterations to 

their original function. An example of the latter is the Jerwan aqueduct itself: recent studies 

conducted by LoNAP (Morandi Bonacossi et al. 2016) have found evidence of its later use as a 

bridge and connecting road. 

It can therefore be argued that Sennacherib’s hydraulic complex, born from experience acquired by 

the Assyrians over the course of a few generations, has universal value as an early, but 

technologically advanced process of landscape transformation, the forerunner of similar engineering 

solutions developed in antiquity. This transformation did not only have an aesthetic and ideological 
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motivation, as has been repeatedly suggested (Reade 1978, 174), but was also – and above all – an 

economic operation, involving trade, cultural exchange and the advancement of civilization. 

 

2. Category iii: the monuments “bear a unique or at least exceptional testimony to a cultural tradition 

or to a civilization which is living or which has disappeared” 
 

Extensive remains of the Assyrian civilization, which developed in Mesopotamia between the 13th 

and 7th centuries BC, have been found in the cities of Ashur, Nimrud (Kalkhu), Khorsabad (Dur-

Sharrukhin) and Nineveh (Mosul), by various archaeological missions from the mid-19th century 

onwards – and, very often, much of this material has been removed from its original location to be 

displayed in museums all over the world. 

Among all this surviving evidence, an infrastructure with technical, social and artistic aspects – such 

as that of Sennacherib’s irrigation system, which affects a territory of almost 3,500 km2, is of 

particular importance. This impressive work comprises not only the design of the hydraulic 

engineering features, but also the celebration of these in a series of rock reliefs, sculptures and 

inscriptions. The rock reliefs show us the sovereign in the presence of the principal gods of the 

Assyrian pantheon and represent a valuable example of Assyrian art, which used rock reliefs as a 

means of communication and manifestation of power, given that writing was the prerogative of only 

an elect few. By closely studying the Maltai and Khinis rock reliefs it is possible to trace the stylistic 

and conceptual development of the subjects depicted. For example, at Maltai the sovereign is shown 

in a position of worship in front of statues of seven gods of the Assyrian pantheon, while at Khinis 

Sennacherib is in the presence of the two main deities, Ashur and Mullissu/Ninlil, exhibiting the 

characteristics of a deified ruler (Ornan 2007). This evident evolution of the concept of kingship is 

associated with a more refined execution that lacks the stylistic features typical of reliefs from the 

time of Sargon II (Morandi Bonacossi 2018a). Furthermore, study of the rock reliefs reveals some 

social and religious habits and details of the Assyrian elite’s dress and costumes, as well as the 

procedures and tools that were used for working the stone.  

The Assyrian civilization also expressed itself in writing. The Khinis and Jerwan inscriptions, which 

give evocative accounts of the various phases of Sennacherib's enterprise, and all that resulted from 

it in terms of environmental change (e.g. flora and fauna), have a unique value for the study of 

Assyrian language and writing, and our knowledge of the history, culture and religion of one of the 

greatest Near Eastern civilizations.  

 

3. Category iv: the monuments are “an outstanding example of a type of building, architectural or 

technological ensemble or landscape which illustrates (a) significant stage(s) in human history”. 
 

Sennacherib’s irrigation network was the first unified project for the transformation of a semi-arid 

area by means of an advanced system of water collection and distribution. Putting to use the more 

limited experiences of his predecessors (such as the local canals probably built by Sargon at Maltai 

and Faideh; Morandi Bonacossi 2018a), the sovereign created a complex and extensive network of 

canals equipped with all the technical features appropriate for collecting water, deviating it from its 

natural path, and conditioning its slow, regular flow in a predetermined direction. 
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The canals are equipped with cleaning paths; as at Khinis, their margins are made of large rectangular 

ashlar blocks and provided with stairways. To the south of Khinis a rock-cut canal section excavated 

by LoNAP has shown the existence of a footpath about 50 cm wide dug out of the rock during the 

canal’s excavation, possibly to be used as a canal maintenance and cleaning walkway (Morandi 

Bonacossi 2018a, 100). Where necessary, the canals are regulated by dams and locks situated along 

the main watercourses. Recent archaeological investigations on the River Gomel, in the Shifka 

Valley, brought to light stone quays that served as docks for loading and unloading goods and remains 

of stone aqueducts, now almost completely destroyed by wadi erosion, that were built to cross wadis. 

One of these was the – still well preserved – Jerwan aqueduct, a testimony of exceptional value and 

one of the most significant engineering works in Mesopotamia. This monument, built with over 

450,000 blocks very probably quarried at Khinis, is the oldest known example of a man-made stone 

aqueduct. Along its sides, there are alternate buttresses and recesses, which were made using a refined 

ashlar technique, in which the edges along which the squared blocks make contact points are smooth 

and straight, leaving the central parts rough and rusticated for decorative reasons. 

This technique, like the entire monument, was modern and innovative at the time the work was carried 

out and is recorded also in the Assyrian capital cities (Nimrud, Khorsabad and Nineveh). The central 

pillars, under which passed the water of the wadi, were erected using the false vault technique that 

was widely employed in the Minoan-Mycenaean world, and had semi-circular blocks at both ends, 

which functioned as breakwaters. The aqueduct was floored with stone slabs laid on concrete, and 

the parapet – of unknown height – was robust.  

The technical features described above indicate that the monument was an exceptional construction, 

and the aqueduct has a unique value also for the inscriptions present along its sides, which describe 

Sennacherib’s work and the glory of the "white limestone bridge", as the sovereign himself defines 

it. 

 

4. Category v: the monuments are “an outstanding example of a traditional human settlement, land-

use, or sea-use which is representative of a culture (or cultures), or human interaction with the 

environment especially when it has become vulnerable under the impact of irreversible change”. 
 

As Sennacherib proudly recounts in the so-called Bavian inscription, the fields around Nineveh "had 

fallen into disuse due to the lack of water and were covered with cobwebs, while the people, who 

knew nothing of artificial irrigation, turned their eyes to heaven (praying) for downpours". In a semi-

arid territory like that of Upper Mesopotamia, agriculture was dependent on seasonal rainfall – the 

only source of water. The risk of harvest failure was therefore extremely frequent and this uncertainty 

regarding agricultural production was a brake on the empire’s economic growth. For these reasons, 

starting from the 13th century BC, Assyrian rulers several times undertook the construction of large-

scale irrigation canal networks. Especially in the Neo-Assyrian period (9th-7th centuries), extensive 

irrigated areas were systematically created in the semi-arid regions of the imperial heartland for the 

purpose of intensifying production with respect to subsistence agriculture, protecting the rural 

economy from the risks associated with low and unreliable annual rainfall (Ur 2017; Morandi 

Bonacossi 2018c). It was 'landscape engineering' on a regional scale, and Sennacherib's irrigation 

complex constituted its maximum achievement. Furthermore, the design of extensive canal networks 

supplied the empire with supplementary watercourses (in addition to rivers) for the low-cost transport 
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of voluminous and abundant products (foodstuffs, raw materials) between the capitals and 

administrative centres in the imperial core region.  

Sennacherib's water-management system is thus one of the oldest examples of organized and large-

scale central intervention aimed at modifying an area where settlement and agricultural production 

were subject to uncertainty associated with rainfall irregularity, with constant respect for natural 

features. The path of the canals is completely adapted to the morphology of the terrain; longer and 

more sinuous routes are preferred rather than digging out massive cross-watershed canals or building 

embankments. We can therefore argue that the canal network constitutes an example of innovative 

use of the land that is strongly representative of Assyrian culture – of the sovereigns’ expansionist 

ambitions, the strength of imperial power, and the desire to shape the landscape leaving a tangible 

sign of royal intervention. Above all it bears witness to the bond between the Assyrians and their 

land, and to an economic hegemony based on the combination of extensive (dry-farming) and 

intensive (irrigation-based) agricultural systems. Sennacherib's canal network is an example of an 

environmentally friendly means of transforming a territory subject to increasing aridification, and is 

of exceptional value because of the historical period in which it was built.   

 

3.1. C INTEGRITY AND AUTHENTICITY 

The archaeological complex of Sennacherib’s water-management system, both in terms of all the 

canals, dams, weirs and aqueducts spread across the landscape, and with regard to the individual 

artefacts and archaeological areas, comprises innumerable examples of cultural, historical and 

constructional integrity that justify the definition of exceptional universal value. 

The lengthy planning and construction work that lasted for over 15 years in search of wadis, mountain 

watercourses, karst springs, gorges and cliffs, and the creation of canals, inscriptions and relief 

carvings gave rise to a landscape of human design, but imprinted strongly by the natural environment, 

often wild and still largely intelligible in its original form. 

A series of events that occurred over time, some historically identifiable (gaps made by the tombs or 

hermitages of late antique monks/hermits), others due to acts of vandalism or the removal of stone 

for re-use in construction or because of its sculpted decoration (Khinis, Jerwan, Maltai), or because 

of collapse (the Khinis Monolith), and not always historically datable, do not prevent full legibility 

of the monuments in their totality. Therefore the system of canals built by Sennacherib, both as a 

whole and in its single architectural manifestations, today constitutes a work that possesses the 

properties required for its evaluation as being of exceptional universal value.  

This regards both the more specifically technical aspects such as the construction material and 

associated stone quarries, the hydraulic components for water collection and flow regulation, and the 

slopes calculated over many kilometres, and the figurative and textual aspects, such as the impressive 

relief sculptures and suggestive inscriptions, themselves inexhaustible sources of information on the 

history, royal costumes and religion of the Assyrian Empire. 

This gigantic enterprise undertaken by the Assyrian ruler, due to its great extension, had a profound 

effect on a large part of northern Kurdistan, causing social and territorial changes due to the practice 

of agriculture sustained by irrigation and no longer dependent on rain, and creating new modes of 

communication. Various scholars have suggested that the great canal systems built by Sennacherib, 

and other sovereigns, not only transformed agricultural production but also facilitated the 

transportation of staple food items and raw materials and their commercial exchange through the 
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creation of new waterways (Morandi Bonacossi 2014; Ur and Reade 2015, 45-47; Morandi Bonacossi 

2018a, 107-108). All this may still be seen, not only in the form of individual constructions, but also 

in various landscapes such as in the Shifka Valley on the Gomel, where the slope of the original 

channel towards Nineveh may be followed, or south of Jerwan, as revealed by recent LoNAP surveys. 

In the Khinis area, notwithstanding the poor preservation state of the Rider Panel, the collapse and 

breakage of the Monolith and the burial of much of the initial part of the canal, as a whole the imperial 

project has remained intact and the intent of celebrating the enterprise and the link between the king 

and the god who protected and sponsored the work may be clearly perceived. 

The original part of the canal visible near the tunnel, and the large rock relief, niches and cuneiform 

inscriptions, are part of a dramatic natural landscape that, overall, still looks like it originally did, 

keeping intact its suggestive aspect of a lost gorge in the mountains. 

The great monument of Jerwan has suffered a considerable loss of material, especially in the central 

section where three of the four pillars that supported the aqueduct over the wadi have been 

demolished. But the remaining pillar on the west side and its attachment to the neighbouring false 

vault still express the artefact’s technical mastery, which involved the ordered installation of 

thousands of squared stone blocks and the construction of buttresses on both sides to support the 

structure. 

The rebuilding of the aqueduct’s south-west face, probably carried out in the post-Assyrian period 

and evidenced by the random positioning of the blocks with cuneiform inscriptions, is very clearly 

visible, and therefore does not affect the full integrity of the monument and its history. 

Beyond the perimeter of the archaeological park, the sites of Maltai and Bandawai feature two still 

intact aspects of the natural landscape in which the canal complex was built. At Maltai, on a cliff on 

a steep hillside, were carved four large rock reliefs visible only from a distance, and immersed and 

almost hidden in a landscape full of trees and shrubs. In Bandawai, the valley crossed by a 

watercourse has abundant vegetation and contains small historical artefacts, and thus appears intact 

in its potential landscape value. 

 

As laid down by the Nara Conference, which followed and specified the definition expressed in the 

Venice Charter, the judgment on the authenticity of an artefact or monumental complex depends on 

various factors linked to various forms of analysis and information. In this regard, it is worth 

mentioning that contributions to the definition of the authenticity of Sennacherib’s irrigation network 

have been – and continue to be – made by a multidisciplinary collaboration involving scholars of 

many different disciplines and nationalities. A variety of study methods have been employed, ranging 

from archaeological survey and excavation, to the analysis of aerial photographs and satellite images, 

and UAV survey carried out by LoNAP in recent years. 

Many aspects of the monumental complex must be considered to justify and validate its authenticity 

also in consideration of the individual sites. In the case of Khinis, for example, a series of 

interventions has repeatedly altered the Rider Relief – with historical hypotheses even involving 

Alexander the Great, and the digging of late antique tombs or hermitages has resulted in large holes 

in part of the cliff and the Great Relief. Furthermore, the large stone quarry on the west side of the 

Gomel and the smaller quarry on the east side have been reliably identified. Analysis of the stone has 

confirmed that blocks of it were probably used for the Jerwan aqueduct, transported on the River 
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Gomel on barges or rafts up to the quay discovered in Zinawa and from there moved overland on 

wooden rollers to the construction site in Jerwan (Morandi Bonacossi 2014, 451). 

However, much of the original symbolic aspect of the Monolith with lamassu has been lost; it has 

fallen to the ground and broken into several parts. Nevertheless, the base is clearly visible, still under 

water where the Monolith always stood, and the large fragments visible justify considering the 

possibility of its recomposition and vertical repositioning. 

Many interventions are recorded in Jerwan on the original structure in the period since the 

monument’s excavation by Lloyd and Jacobsen in 1933. Much of the structure, composed of large 

squared stone blocks, has been removed from the central part of the aqueduct and reused elsewhere, 

in particular in a small nearby village that initially leant against the monument, but was knocked 

down. 

Other indications of the monument’s authenticity are to be found in events that took place on its 

south-west side. In an indefinite but probably post-Assyrian era, a long external stretch of the 

aqueduct collapsed here. This was subsequently rebuilt, with the random insertion of stone blocks 

bearing a long cuneiform inscription, which probably came from another construction. Furthermore, 

recent excavations carried out by LoNAP have revealed that in a period following the aqueduct’s 

abandonment it was also used as a bridge and road. 

The authenticity of Sennacherib’s irrigation complex is demonstrated by various aspects of its 

technical, historical and cultural values. As mentioned above, the building material was obtained from 

the nearby Khinis quarries.  

The Bavian inscription, repeated in three different niches, closely links the Khinis site with the 

imposing hydraulic system and with the various technical interventions, barriers, water inflow points 

and aqueducts that were implemented in other localities to make it function. 

Lastly, the many inscriptions present at Khinis and Jerwan, including some in Jerwan that only came 

to light after the removal of component blocks, as well as glorifying the works of the sovereign and 

illustrating his close ties with the gods, throw an interesting light on the Neo-Assyrian cultural world, 

confirming the use and function of the various building operations. 

 

3.1.B PROTECTION AND MANAGEMENT REQUIREMENTS 

Sennacherib’s irrigation network covers circa 3,500 km2, mostly on privately owned land that is 

largely used for agricultural purposes. With regard to Khinis and Jerwan, both are listed in the Iraqi 

register of major archaeological sites and their extensions are defined at the cadastral level. In the 

case of Jerwan, the property is owned by the state, while the Khinis site is still privately owned, even 

though the State has a documented purchase option on it (van Ess 2011). The bodies responsible for 

the protection of sites and, more generally, of the archaeological heritage of the entire area are: the 

Baghdad State Board for Antiquities and Heritage, the responsible authority of the Republic of Iraq 

central government; the Ministry for Municipalities and Tourism of the Kurdistan Regional 

Government; the Directorate General of Antiquities of the KRG-Iraq; the Directorate of Antiquities 

of the Governorate of Duhok, which manages the sites directly and has conducted some small 

interventions to improve the monuments’ appearance. Khinis and Jerwan are protected by precarious 

fences that do not include the entire archaeological areas; a proper entrance and caretaker's house are 

present in Khinis, while in Jerwan a small custodians’ building is located next to the aqueduct. In 
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general the sites, especially Jerwan, have an atmosphere of isolation and abandonment. As far as 

Maltai and Bandawai are concerned, no protective or supervisory measures have been taken to date. 

It is therefore very important that the proposal to register the hydraulic system in the World Heritage 

Tentative List be accompanied by a detailed management plan that takes account of not just the main 

sites, but the entire territory over which the canals are distributed. The project involves the 

establishment of the Environmental Archaeological Park of Sennacherib’s Hydraulic System as an 

instrument for the protection, management, enhancement and fruition of the complex at the 

international level. The Archaeological Park will be controlled and managed by the Directorate of 

Antiquities of the Governorate of Duhok, but for its better functioning it will have need of the 

collaboration of the various governorates in which the remains of the canal sections are located. The 

aim is to create a "network" archaeological park, including the entire Shifka Valley between Khinis 

and Jerwan within the park and connecting the Maltai and Bandawai sites to it through computer-

based and multimedia tools, together with any new discoveries made during the course of 

archaeological exploration. 

This would seem to be the best way to have the possibility of enhancing the entire canal system, 

safeguarding the integrity and authenticity of the main archaeological sites. Short-term interventions 

include the definition and installation of the core and buffer zones in the park territory and the Khinis, 

Jerwan, Maltai and Bandawai sites. As mentioned above, the existing fences are utterly insufficient, 

while a buffer zone has never been devised.  

 

Plans within the Park foresee the maintenance of traditional farming activities and cultivation of new 

organic crops, the establishment of a botanical garden and recreation area (Garden of Peace), and 

tourist paths to be travelled with electric vehicles or on horseback. Some short-term initiatives for 

individual archaeological sites are: setting up of entrances to the Khinis, Jerwan, Maltai and Bandawai 

archaeological sites with illustrative totems bearing the logos of the institutions responsible for 

protection; conservation treatment for the Khinis and Maltai reliefs; clearing the path leading to the 

Maltai reliefs; protection and surveillance of the Maltai site; establishment of a Bandawai hiking trail; 

consolidation and safety work on the Khinis rock face; repositioning the Khinis monolith; beginning 

archaeological investigation at the Jerwan site and cleaning the monument; reconstruction of the 

aqueduct pillar bases to make the monument’s shape clear. 

Long-term initiatives are connected with the creation of a Multimedia Museum Centre, which will be 

the focal point of the entire Archaeological Park. As well as performing the function of presenting 

Sennacherib’s system to visitors through the use of modern multimedia and virtual methods, the 

Museum Centre will also be a study centre where research and conservation activities regarding the 

sites will be coordinated, and the results of territorial surveys catalogued. The Museum Centre will 

house the GIS model of Sennacherib’s irrigation network, which will be an important tool for 

managing the park and explaining what is known about it. In addition, students from Duhok and 

foreign scholars will be able to make use of a history and archaeology library and reception and 

boarding facilities. This will thus also be a cultural centre, where initiatives aimed at bringing the 

local people closer to their heritage and raising young people’s awareness of respect and care for 

monuments will be organized. Instilling awareness of local history and culture is the project’s real 

challenge, and the most important factor for ensuring the survival of the archaeological complex over 
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time. Sufficient resources in terms of ideas, time, personnel and money will have to be dedicated to 

this aspect of management, because without real awareness on behalf of the local inhabitants, it will 

not be possible to stop vandalistic damage of the monuments and contamination of the landscape. For 

these reasons, the park project includes creating a "Garden of Peace", a recreational area dedicated to 

the contemplation of nature, as well as the man-made landscape, in which educational and 

recreational initiatives and occasions involving cultural encounter and integration will be organized. 

The Museum Centre will also have the task of promoting the Archaeological Park in the country and 

abroad, through the creation of an attractive and updated website. 

The funds required to support the entire park structure will not derive exclusively from ticket sales 

and budgeted contributions, but also from the presence of genuinely productive areas inside it: farms 

specialized in traditional local produce, craft workshops, tourist guides and horse trekking activities. 

In addition, the Park facilities, powered by a photovoltaic system, will be autonomous with regard to 

electrical energy – and may indeed produce a surplus for sale. 

All the above can be achieved only on the basis of a strong commitment by the Kurdistan Regional 

Government to preparing legislative decrees needed for the enclosure of areas subject to control, the 

definition of legal restrictions regarding core and buffer zones, and ensuring compliance with the 

rules through an adequate control and monitoring system. 

In this regard, since 2013 the project "Land of Nineveh: Training to enhance the cultural heritage of 

northern Iraqi Kurdistan" has been funded by the Italian Ministry of Foreign Affairs and International 

Cooperation (MAECI) and the Italian Agency for Development Cooperation (AICS).  The aim of the 

project is the creation of national and regional institutional capacity to manage and protect 

archaeological sites and museums in northern Iraqi Kurdistan, also contributing to the autonomy in 

these sectors of the institutions involved. Professionals have been trained in the fields of archaeology, 

conservation work, the survey and digital recording of monuments; the latter may form part of a group 

of specialists involved in site protection and monitoring. Monitoring, which could be assisted in an 

initial phase by Italian experts, will be focused on the integrity of the landscape, compliance with 

core and buffer zone rules, the preservation states of relief carvings, the cleaning and maintenance of 

the known canal sections, the preservation states of monuments spread throughout the territory 

(quays, watermills, graves etc.), the state of health of the Khinis  cliff, and the condition of the 

architectural structures. 
 

 

3.2 COMPARATIVE ANALYSIS   

Rock reliefs constitute some of the most pervasive features of Near Eastern archaeological landscapes 

and are attested from the mid-third millennium BC onwards across a wide geographical area 

stretching from the Levant to Anatolia, Iraq and Iran. Rock reliefs represent a type of public 

monument that was particularly important in the ancient Near East and marked – through images and 

texts that usually communicated the official ideology of a state or a political claim – symbolically 

significant places, which were often located in dramatic landscapes (springs, caves, mountain passes, 

gorges and rock massifs). These monuments, which by their very nature were long-lasting, often had 

a commemorative function and represented the fulcrum of a significant series of ritual practices and 

public ceremonies. 

Due to their complexity and detail, the Khinis and Maltai rock relief complexes fit well into the vast 

panorama of ancient Near Eastern rock art, in which they represent two of its most multifaceted 
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manifestations in terms of extent and significance. With regard to their importance and meaning – the 

commemoration of a massive regional irrigation system and the legitimation of the king’s authority 

by the main deities of the Assyrian pantheon – they resemble other famous Near Eastern rock reliefs. 

Several Assyrian rock reliefs of the 8th-7th centuries BC representing rulers underneath divine symbols 

are known, such those of Eğil (Turkey), Nahr el-Kelb (Lebanon), Shikaft-i Gulgul and Tang-i Var 

(Iran). Rock reliefs are also well attested in earlier and later cultural contexts, e.g. the important late 

13th century BC Hittite rock art complex of Yazılıkaya, in the immediate vicinity of the capital 

Hattusha, and the Behistun relief, established around 500 BC by Darius the Great on a cliff in Mt 

Behistun in the Kermanshah region of Iran. Common to all these rock art complexes, which belong 

to different periods and are the product of very different cultural environments, is the theme of a 

sovereign’s divine legitimation by the gods. This subject is central also in the 3rd and 4th century AD 

Sasanian reliefs of Naqsh-i Rustam, Naqsh-e Rajab, Bishapur, Taq-e Bostan and other Iranian sites. 

The subjects of these rock art complexes include investiture scenes in which Sasanian kings are 

handed the ring of kingship by the god Ahura Mazda – as in the Khinis reliefs Sennacherib is invested 

with royal power by the deities Ashur and Mullissu. 

The Maltai and Khinis reliefs are therefore part of a common ancient Near Eastern artistic heritage 

characterised by the expression of royal power and the commemoration of rulers’ deeds and their 

legitimation by the divine world. 

With regard to the ancient water-management systems built in the Middle East region, some are 

already present in the UNESCO WHL: 

 

- Shushtar Historical Hydraulic System (Iran), inscribed as a masterpiece of creative genius, can be 

traced back to Darius the Great in the 5th century BC. It involved the construction of two main 

diversion canals on the River Karun – one of which, the Gargar canal, is still in use providing water 

to the city of Shushtar via a series of tunnels that supply water to mills. It forms a spectacular cliff 

from which water cascades fall into a downstream basin. 

- Aflaj Irrigation Systems of Oman. The property includes five aflaj irrigation systems and is 

representative of some 3,000 such systems still in use in Oman. The origins of this irrigation system 

may date back to AD 500, but archaeological evidence suggests that similar irrigation systems existed 

in this extremely arid area as early as the Iron Age. 

Daniele Morandi Bonacossi 

 

3.3 PROPOSED STATEMENT OF OUTSTANDING UNIVERSAL VALUE 

Brief Synthesis. Sennacherib’s irrigation system was built by the Neo-Assyrian ruler to bring water 

to his new capital, Nineveh, and to irrigate its hinterland. The complex covers an area of over 3,500 

km2 located in northern Iraq, between the plain of Mosul (ancient Nineveh) and the Duhok 

governorate of Iraqi Kurdistan.  

The complex was built in four successive phases between 702 and 688 BC. The third phase is 

represented by the sites of Maltai (four rock reliefs with Sennacherib in adoration before gods of the 

Assyrian pantheon) and Bandawai (underground channel and Shiru Maliktha relief). The fourth 

phase, with the sites of Khinis and Jerwan, is the most monumental. At Khinis the beginning of the 

canal was celebrated by a large rock relief, a monolith with lamassu and a series of twelve niches, 

while Jerwan is the oldest known aqueduct. With respect to hydraulic and engineering aspects, the 

water-management system is unique for its time. The canals, with a total length of more than 150 km, 
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maintain a regular slope but follow the lie of the land, crossing the numerous wadis on stone 

aqueducts. The Jerwan aqueduct is a building of great value, made of finely worked ashlar blocks; it 

is 280 m long and crossed the wadi on four piers erected using the false vault technique and protected 

by breakwaters. But Sennacherib's system is also remarkable from a historical and artistic point of 

view, for not only was the work commemorated by imposing rock reliefs, but also described in the 

inscriptions in cuneiform characters present in three niches at Khinis (Bavian inscription) and on 

stone blocks at Jerwan. 

 

Justification for criteria The inclusion of the complex in the WHTL is thus proposed on the basis 

of the following criteria: 

Category ii: the monuments “exhibit an important interchange of human values, over a span of time 

or within a cultural area of the world, on developments in architecture or technology, monumental 

arts, town-planning or landscape design” 

Sennacherib’s hydraulic system was the most advanced version of a series of experiments conducted 

by Assyrian rulers from the 13th century BC onwards to increase the fertility of a semi-arid land 

subject to the uncertainties of seasonal rainfall. The economy of Assyrian society was based on 

farming and therefore every technical and engineering effort was aimed at improving agricultural 

productivity. The network of canals commissioned by Sennacherib was therefore not only intended 

to bring water to the gardens and royal palace of Nineveh, but also to irrigate farmland on a regular 

basis. Furthermore, this system of connections between natural and artificial watercourses made it 

easier to move between the city and the surrounding countryside and facilitated the transport of goods. 

Sennacherib’s water-management complex thus constituted a technological development that 

resulted in an evident and useful transformation of the Assyrian landscape. 

Category iii: the monuments “bear a unique or at least exceptional testimony to a cultural tradition 

or to a civilization which is living or which has disappeared” 

The water system is of exceptional value not only from the perspective of technological progress, but 

also from an artistic and cultural viewpoint. The rock reliefs that celebrate the sovereign’s work and 

that establish his presence on the landscape are a unique manifestation of Assyrian art and of 

fundamental importance for our understanding of that society in its relationship with power and 

religion. The Maltai and Khinis rock reliefs, in particular, illustrate not only an artistic development 

– in which the more cursory representation of the Maltai reliefs is followed by a more natural 

rendering of the human figure in Khinis, but also demonstrate a modified concept of royalty and 

relationship with the gods. A vision of the sovereign in worship before the main deities of the Assyrian 

pantheon (Maltai) is replaced by that of a king primus inter pares in the company of the divine couple 

Ashur and Mullissu/Ninlil. The inscriptions of Khinis and those of the Jerwan aqueduct are historical 

and linguistic documents of exceptional value. 

Category iv: the monuments are “an outstanding example of a type of building, architectural or 

technological ensemble or landscape which illustrates (a) significant stage(s) in human history”. 

Sennacherib’s water network was technologically advanced, especially for the era in which it was 

built. In fact, moving beyond the always very local and limited efforts of the previous sovereigns, 

Sennacherib’s system may be seen as a unique and complex enterprise that covered the entire 

agricultural hinterland of the capital Nineveh. The canals, dug into the limestone bedrock of the 
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hillsides and the earth of the neighbouring alluvial plains, maintained a regular slope and were 

equipped with stairs and walkways for cleaning. The water was taken from several points along the 

way, while secondary canals left the main ones to reach all the agricultural fields. 

The Jerwan aqueduct is an exceptional example of this infrastructure type and may be considered the 

earliest known true stone aqueduct. The structure contains technical features not seen previously, 

such as the construction in carefully finished geometric ashlar blocks with rusticated surfaces, paving 

in regular slabs laid on concrete, buttressed side walls and, above all, four large piers equipped with 

breakwaters that allowed the passage of wadi water under false vaults. The whole hydraulic system 

in general, and the aqueduct in particular, represent a significant moment in human historical 

development. 

Category v: the monuments are “an outstanding example of a traditional human settlement, land-

use, or sea-use which is representative of a culture (or cultures), or human interaction with the 

environment especially when it has become vulnerable under the impact of irreversible change”. 

The core region of Assyria was sustained by an essentially agricultural economy on land that was 

particularly fertile but conditioned by rainfall. As stated by Sennacherib himself in the Bavian 

inscription, his work allowed fields abandoned due to drought to be used again, and made harvests 

non wholly determined by rainfall. In short, the irrigation system made it possible to supplement the 

rain-dependant extensive cultivation traditionally characteristic of the region, with increased 

production made possible by intensive irrigation agriculture and the consequent development of the 

rural economy. This was real landscape engineering, based on an environmentally friendly and 

sustainable intervention adapted to the characteristics of the territory. Sennacherib's enterprise led to 

a transformation of the Nineveh region, increasing its habitability and favouring human settlement. It 

is one of the oldest known examples of centrally planned human alteration of the environment in 

which the Assyrian imperial administration intervened in this land to exploit its full potential, thus 

permitting the socio-economic growth of the entire population. 

 

Statement of integrity. The third and fourth phases of Sennacherib’s irrigation complex are 

substantially intact, both in terms of landscape presence and individual monuments. In the Shifka 

Valley it is still possible to follow the path of the original channel from Khinis to Jerwan, in a 

landscape that appears substantially unchanged from the Assyrian era. The River Gomel is still today 

the main watercourse in the area – which, as in antiquity, is dotted with small farming villages. The 

same landscape integrity is found in the suggestive Bandawai Valley and on the rugged slopes of 

Maltai. In this context the individual sites, despite having been subject over time to transformations, 

the removal of material and acts of vandalism, have maintained intact their original atmosphere, as 

well as the celebratory message carved into the rock. Furthermore, in Khinis a large part of the quarry 

from which stone was probably extracted to build the Jerwan aqueduct has survived. Signs left by 

quarrying, holes for anchoring the blocks and the "tracks" along which they were dragged are clearly 

visible. On the whole, in this isolated and impervious mountain gorge Sennacherib is still strongly 

present and with him all of Assyrian civilization. At Jerwan too, although the aqueduct has been 

partially robbed out over time for the reuse of its blocks, the functionality and grandeur of this 

extraordinary work of engineering are still perfectly comprehensible. 
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Protection and management requirements. The body responsible for the protection of 

archaeological complexes in the area is the Duhok Directorate of Antiquities, which in recent years 

has carried out a series of initiatives regarding organization and protection, especially at Khinis and 

Jerwan. In particular, the archaeological areas have been partially fenced and custody services have 

been started. The archaeological sites belonging to the hydraulic system, however, have not been 

sufficiently protected and enhanced, so that registration in the WHTL must necessarily be associated 

with a management plan that regards the entire territory. For this reason, the Archaeological Park of 

Sennacherib’s Irrigation System has been designed to include the Shifka Valley within its borders, 

together with the Khinis and Jerwan sites. The Maltai and Bandawai archaeological and landscape 

sites are connected to the park by means of IT systems and guided tours, on the basis of a "network" 

system. The short-term objectives are the definition of the core and buffer zones of the various areas 

in the park and the installation of information totems at the entrance to the monuments that explain 

their nature and features. Other medium-term interventions will be the conservation of the rock reliefs 

of Khinis and Maltai, organization of the Maltai, Bandawai and Shifka Valley tourist itineraries, and 

cleaning and highlighting the pier bases of the Jerwan aqueduct. 

In the long term, it is planned to create a Museum Centre in the Archaeological Park, which will 

become a management and cultural centre where training courses, meetings with young people of 

school age, and recreational and cultural initiatives may be organized. The aim is to increase local 

awareness of historical roots and thus favour respect for and enjoyment of this important cultural 

heritage. The idea of creating a "Garden of Peace", a place for reflection, meetings and social 

integration, is based on the conviction that strong local participation is essential for the survival of 

Sennacherib’s canal system. The training of local operators, already started in the past by LoNAP, is 

another fundamental aspect for the project’s success and for the start of serious and constant 

monitoring activity. In addition to revenue from ticket sales and tourist accommodation, in the long 

term the Archaeological Park will be sustained by the commencement of productive activities 

connected to it: farms specialized in selling typical local products, craft workshops, guided tours and 

trekking on horseback.
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4. STATE OF CONSERVATION AND FACTORS AFFECTING THE 

PROPERTY 
 

4.A PRESENT STATE OF CONSERVATION 

The description of the preservation state of the monumental complex consisting of Sennacherib’s 

hydraulic system is restricted to the part that lies within the region defined by the "Land of Nineveh, 

Training for the Enhancement of Northern Iraqi Kurdistan’s Cultural Heritage" project and affected 

by the "Archaeological Environmental Park" project, which constitutes the management plan of the 

present World Heritage Tentative List proposal. 

This work was conducted by the University of Udine in a number of survey campaigns that led to the 

identification of long stretches of the original canal that exhibit different states of deterioration, which 

are assessed below on a case-by-case basis. 

In general, it may be said that the main causes of deterioration of the huge, complex irrigation system 

derive from historical changes that have influenced the reuse or maintenance of the various disused 

structures. From these, sometimes built of blocks of stone or dug directly into the bedrock, the original 

components or sculptural elements have often been removed and reused. Moreover,  the rock reliefs 

and inscriptions especially, besides being subjected for centuries to natural deterioration caused by 

atmospheric agents, have suffered from acts of vandalism carried out for no evident reason, although 

clearly related to a widespread unawareness of the significance of these remains. 

With regard to processes of material and environmental deterioration caused by the country’s 

development, the principal danger concerns loss of the natural landscape due to the construction of 

modern buildings within sight of the main archaeological sites such as Khinis and Jerwan, and the 

development of uncontrolled commercial and mining activities, and buildings erected without 

permission. 

 

4.a.1 Khinis 

The Khinis archaeological area is the only one that has a proper entrance with a gate, and a guard. An 

unpleasant barbed-wire fence, visible to visitors, runs along the west side above the cliff decorated 

with rock reliefs and inscriptions, while just after the entrance gate there is a small building for  visitor 

reception and the home of the custodian. 

The fence is absent on the east side, since (at least in theory) the presence of the River Gomel blocks 

access to the cliff. In practice however, from the left side of the river it is extremely easy to cross the 

riverbed and reach the precious collapsed Monolith decorated with lamassu. Some take part in diving 

competitions or even drive their cars into the shallower water in order to wash them (Pl. 4.a.1.1). 

Children often climb the Great Relief and especially the Rider Relief, entering the late antique tombs 

or hermitages dug into it. 

Overall, the Khinis site suffers from a general state of neglect due to the presence of uncut vegetation. 

Bushes and trees with rich foliage grow on the banks of the Gomel, the short section of canal still 

visible (protected by the tunnel), and also the long canal section that has been partially excavated and 

then abandoned, which runs alongside most of the rock face. 

The lack of periodic cleaning and rubbish and dirt removal accentuates the impression of neglect 

given by this site that must originally have had a splendid natural setting. 
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A dangerous and intrusive form of deterioration caused by modern house building is also affecting 

the landscape of this isolated rock gorge. Residential construction consisting of small private villas is 

spreading on part of the hill, while an ugly reinforced concrete building, perhaps intended for catering, 

has been erected just a few tens of metres from the Great Relief, and will have to be demolished (Pl. 

4.a.1.1). 

The sense of abandonment is accentuated by the lack of more careful surveillance (which for a site 

of this size would have to be carefully planned), and by the absence of modest facilities for visitors 

(e.g. stone benches) and panels explaining the tourist itinerary that would also indicate the presence 

and control of the institutions responsible. 

Lastly, an important cause for concern is the hillside, which may suffer from infiltration of water that 

could damage the rock reliefs or the possible presence of an unstable boulder on the slopes that might 

expose visitors to great danger (just near the south side of the quarry there is a huge limestone block 

with a large fissure). Geological and hydrogeological studies have been conducted to address these 

risks (Annexes 2 and 3). 

 

The tunnel 

The tunnel, located a few tens of metres from the entrance, and the part of the canal that passes 

through it is currently the most visually interesting part. The whole area gives a most striking picture 

of what the impressive irrigation structure must have been like. The eastern side, made of ashlar 

blocks, is still in a good state of preservation and there is a series of tiny steps that facilitated boarding 

boats or going down to perform cleaning operations. Finally, the presence of water, although cloudy 

and stagnant, makes the view more realistic. 

It is not possible to approach the edge of the structure and view with adequate tranquillity the channel 

and the tunnel and its rock wall on the west side due to plant growth which is excessive in some 

points.  

 

The Rider Panel 

The series of hypothetical, but probable, reworkings undergone by this panel (Reade and Anderson 

2013), together with weathering by atmospheric agents and vandalism over the centuries (the base of 

the relief is a little more than 2 m from the ground, and may therefore be reached easily) have resulted 

in notable deterioration (Annex 4). Most of the figures once represented are illegible. Part of the torso 

and muzzle of the horse and part of its legs may still be seen, while the figure of the rider has almost 

completely disappeared, apart from the presence of a long spear that crosses the panel horizontally. 

Lastly, a large opening on the north side, due to the presence of a late antique tomb or hermitage, has 

removed a good part of what remained of the original representation (Pl. 4.a.1.3).  

The stretch of cliff that contains the Rider Panel and the Great Relief is flanked by a series of openings 

due to tombs carved into the rock in late antique times that deface not only the rock face, but also the 

large rock relief (Pl. 4.a.1.2). 

 

 

 

The Great Relief 
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A hole caused by a late antique tomb dug into the rock has removed part of the left figure of 

Sennacherib and a second larger tomb or hermitage entrance has destroyed a large portion of the 

symmetrically-placed figure on the right. The large hole in the upper part of the panel has also 

completely eliminated the face of the goddess Mullissu, most of whose figure is affected by advanced 

erosion due to the type of limestone and stains caused by the flow of rainwater.  

The entire panel is crossed by horizontal bands from which material has been lost due to the presence 

of sandstone layers particularly sensitive to weathering processes (Pl. 4.a.1.2). 

The holes,  five  of various sizes, greatly limit the power of suggestion of this relief which – given its 

dimensions and location next to the Monolith, right at the start of the canal, must have been an 

imposing symbol of the king’s royal power and divine nature.  

The damage is so extensive that restoration is not possible; conservation treatment must be followed 

by cleaning, consolidation and protection (Annex 4). 

The small lion bases placed on the top of the rock relief are largely eroded, while the sculpture that 

might have originally stood on the central pedestal has disappeared. 

 

The Monolith 

At present the Monolith is broken into several pieces, some of which have probably fallen into the 

water, including two large blocks which are separated and lie more than a metre apart due to slippage. 

The sculpted parts are on the east and north faces. The southern part seems not to be worked and the 

eastern side lies face down. The Monolith has thus suffered considerable damage; in addition to the 

two large blocks still in situ, many fragments of the upper position and north face have disappeared 

(Annex 4). 

There has also been vandalism, some of it very recent, involving the possibly intentional removal of 

the head of the lamassu that was visible on the north-eastern side of the block until at least 1978, 

when R.M. Boehmer visited the site and photographed the Monolith (Pl. 4.a.1.4; Boehmer 1997, Taff. 

35:2 and 36:1). 

But the worst damage has been suffered by the archaeological site as a whole, that luckily is currently 

without any particularly imposing architectural structure. An intervention of landscape restoration 

that will be carefully evaluated in the future involves the recovery of the various components of the 

Monolith, their reassembly and fixing, the possible integration of missing parts then its relocation in 

an upright position (Pl. 2.d.1.4). 

 

The Quarry 

The quarry, located at the top of the ramp used for the downslope transport of stone blocks as these 

were gradually extracted, is now an area occupied by low vegetation and a few large blocks of 

limestone that have fallen from the back wall. Exactly in its southern corner, there currently stands a 

huge limestone slab that is largely detached from the wall and constitutes a considerable danger for 

both tourists and the reliefs themselves (Annex 2). 

The area needs to be properly cleaned, cleared of the numerous bushes that grow there, and made safe 

by fixing or breaking up any limestone blocks that are coming loose. Once made accessible for 

visitors, it constitutes an exceptional vantage point from which to appreciate the natural landscape of 

the gorge, the River Gomel, and the start of the canal. 
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Niches and inscriptions 

The sculpted niches differ greatly with respect to their states of preservation. The sovereign’s figure, 

where present, is largely incomplete and particularly eroded by exfoliation phenomena and 

weathering. The three niches with the Bavian inscription have many missing areas, but as a whole the 

various parts left allow the text to be completely reconstructed (Table 2.d.1.6). 

Almost all the niches are located in the upper part of the rock face and are therefore out of the reach 

of direct vandalism, although – due to events in recent years – some show signs of firearm damage.   

 

4.a.2 Jerwan 

The state of preservation of this large structure is under threat and problematic. The aqueduct’s 

original shape appears to have been considerably compromised on the south face of the west section. 

Here, following a collapse of the structure due to water pressure, subsidence of the underlying 

geological substratum or seismic events, the face was completely rebuilt in the post-Assyrian period. 

This is shown by a number of features including the evident detachment of the masonry wall from 

the original structure; the repair was conducted using limestone blocks set in courses that step inwards 

with increased height (as in a buttress, for example). The uppermost series of blocks – perhaps 

recycled from another building – bear cuneiform writing, with respect to which they were assembled 

in an absolutely random manner (Jacobsen and Lloyd 1935; Fales and Del Fabbro 2014). 

The aqueduct is now divided into two large sections due to a considerable loss of construction material 

in the central part. From here, where the arches under which flowed the stream from the wadi were 

located, most of the squared blocks were taken to be reused in the Yazidi village existing in 1930s 

(drawn by Jacobsen and Lloyd and later abandoned) or elsewhere. Some inscribed ashlars are 

presently located in a private museum in Duhok. The original flooring may be seen only on some 

small areas in the eastern and western sectors; the edge on each side of the canal, which served to 

contain the water pressure, has completely disappeared. Finally, a dangerous vegetation consisting of 

plants, shrubs and bushes, not only spoils the building’s appearance, but also threatens to destroy its 

solidity due to uncontrolled growth within the various cracks present between the blocks (Pl. 4.a.2). 

Widespread dampness and the presence of pools of water has caused the growth of moss and lichen 

found on many of the blocks that are less exposed to direct sunlight. This phenomenon has been 

detected on some internal blocks exposed by the collapse of the external parts. In particular, the blocks 

bearing inscriptions are practically illegible due to the accumulation on them of organic material over 

the centuries. 

The various building components are scattered about randomly; the prevailing sensation is that of 

general abandonment and indeed of the almost total absence of periodic maintenance and 

conservation work. 

 

4.a3 Maltai 

Maltai is located south-west of the town of Duhok and about 450 m to the left of the Rubar Duhok 

river. The rock reliefs are carved on an almost vertical natural scarp running east-west along a steep 

slope at about 200 m above Duhok. A series of four panels was carved on the natural limestone wall, 
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each about 6 m wide and 2 m high; the first three are closer together and the fourth located several 

tens of metres away.  

All the panels have been noticeably damaged by weathering and vandalism consisting of graffiti, 

application of oil paint, and removal of parts of the reliefs. In one of the rock reliefs there is a large 

gap caused by a tomb or monk’s hermitage dug in the late antique period, while a large portion 

depicting the royal figure has been removed from the first panel. 

In 2018, a further case of serious destruction of part of the first rock relief occurred, motivated by the 

erroneous but widespread belief that there are hidden treasures behind the rock sculptures. 

Deterioration caused by atmospheric agents and the presence of rainwater and damp has resulted in 

the growth of mosses and lichens and formation of dripping stains (Pl. 4.a.3). 

In the zone of influence of the four panels, residual karst and microkarst forms were detected, some 

probably intercommunicating, as well as ancient travertine deposits. Since they are located 

immediately underneath the base of the panels, about thirty centimetres below, these deposits do not 

have significant influence on the rock reliefs’ state of preservation (Annex 3). 

This location is very isolated and difficult to reach by means of an impervious path, has need of 

systems for the monitoring of deterioration processes and an adequate surveillance system to avoid 

isolated and undisturbed episodes of vandalism. 

 

4.a.4 Bandawai 

The Shiru Maliktha rock relief, which probably represents Sennacherib himself, is now completely 

eroded and in a state of total abandonment. 

The path that goes from the rock relief into the Bandawai Valley runs beside the remains of an 

underground channel dug into the rock and leads to the well from which the tunnel begins, is difficult 

to walk on, badly maintained and overgrown. In this regard, the Archaeological Park project involves 

the establishment of a trekking path that leads to the various archaeological remains identified by 

LoNAP and allows the enjoyment of the beautiful scenery and the archaeological sites of different 

periods located along it. 

The part of the valley to the south of the restaurant was equipped until recently with small huts built 

with local canes that have now been destroyed. The area, however, possesses an excellent recreational 

potential that offers the opportunity of spending a pleasant day outdoors next to a cool river, in 

addition to organized visits to the site (Pl. 4.a.4). 

 

4.B FACTORS AFFECTING THE PROPERTY 

The main factor affecting the property is the great dispersion of the various sections of the canal – 

and the possibility of retracing all their original paths that stretch for about 240 km over a huge 

territory. As far as the most important sites are concerned, the main problem seems to be the lack of 

maintenance operations and activities connected with protection, surveillance and the improvement 

of the tourist flow. In fact, neither plans for management systems – nor even structures or standards 

designed to establish a supervisory system or control natural deterioration processes through an 

adequate monitoring system – exist. 

The absence of management, monitoring and maintenance policies is due to various reasons. These 

include the lack of detailed maps on which the boundaries of the core and buffer zones of individual 
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sites are positioned, and the absence of perimeter marking with immovable signs of the most 

important sites subject to archaeological constraints.  

Finally, with regard to the importance of social aspects in the formation of management projects, an 

inadequate promotion of educational projects aimed at developing an appropriate awareness of local 

cultural heritage, both material and immaterial, should be noted. 

As a consequence, the zone is subject to widespread vandalism and uncontrolled urban growth and 

there is little evidence of the presence of the responsible authorities (lack of guards controlling and 

protecting the monumental sites of Maltai, Faideh, Bandawai/Shiru Maliktha, Jerwan) and 

insufficient guard training where a security guard system exists (Khinis). 

 

4.b.1 Khinis 

As far as the Khinis site is concerned, the main problem is environmental. The hill around which the 

Gomel flows before arriving at the Great Relief is dotted with small private houses that disfigure and 

distort the natural landscape. Entrepreneurial initiatives have reached the point of building an 

unfinished reinforced concrete structure located just a few tens of metres from the Great Relief to be 

used as a restaurant. It seems clear that if this situation continues without serious measures being 

taken, all interventions to conserve and enhance the site will serve little purpose. 

A further difficulty is presented by the hillside itself, which has a marked tendency to break into 

sandstone blocks that could constitute a significant impediment to the tourism and indeed to the 

maintenance of the rock reliefs and inscriptions (Annex 2). 

There is a lack of adequate protection for the sculpted features (inscriptions and rock reliefs) that can 

only be resolved through careful surveillance, but which must be accompanied by a fence that could 

be limited only to sections not protected by natural scarps. 

 

4.b.2 Jerwan 

The Jerwan aqueduct, delimited to the north by two small hills and the wadi bed, on the south side is 

bordered by an extensive flat agricultural plain across which a main road and an urban agglomeration 

may be seen in the distance. This vision of modern life has a negative influence on visitors’ enjoyment 

of the age-old natural landscape. The site also has an appearance of isolation and abandonment that 

can lead visitors to behave disrespectfully towards it. 

A serious problem is posed by the course of the wadi course that crosses the central part of the 

monument; if the current conditions of dispersal of the structural portions of the latter are not 

improved, it risks being further damaged by seasonal flooding. It is important to ensure that the core 

zone fencing is designed taking into account the periodic water flow. 

 

4.b.3 Maltai 

Maltai may be easily reached from the nearby town of Duhok via a steep but not otherwise difficult 

path. The site is therefore quite isolated and lacking in the most basic forms of surveillance, with the 

consequence that it often suffers forms of vandalism or the removal of entire decorated parts, as has 

many times been reported to the local competent authorities by LoNAP.  

Because of these characteristics the site has considerable potential for improvement and fruition, that 

must however be organized in such a way as to avoid further damage to monuments and landscape. 
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The project to develop the area provides for a parking area, the installation of an information point 

and the creation of small rest areas along the path. However, the fundamental aspect will concern the 

organization of a serious and continuous surveillance system, perhaps by means of special cameras, 

without which any other interventions may prove pointless (5.e.3.8b). 

 

4.b.4 Bandawai 

The Bandawai site has considerable recreational potential based on a reception structure equipped 

with a restaurant, tables and benches in a cool spot, cane huts and a valley path suitable for trekking.  

The area is already frequented by the inhabitants of Duhok and the surrounding area, who go there 

for bathing. In this situation, a sensitization programme to educate the local people to respect the 

landscape and the cultural heritage it contains is particularly important, together with an adequate 

arrangement of the waste collection area and the enhancement of points of interest (Pl. 5.e.3.9b).
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5. PROTECTION AND MANAGEMENT OF THE PROPERTY 
 

5.A OWNERSHIP 

The Hydraulic System of Sennacherib covers about 3,500 km2, in an area that is largely privately 

owned and used for agricultural purposes.  

 

5.a.1 Khinis 

The site of Khinis is still under private ownership, although the State has a documented purchase 

option. The area is listed in the Iraqi register of major archaeological sites and its boundaries are 

defined at cadastral level. The cadastral data are kept in Sheikhan (van Ess 2011). 

 

5.a.2 Jerwan 

The site of Jerwan is owned by the State. The archaeological area is the responsibility of the 

Department of Antiquity of Mosul but, since it is located in the KRG, the Department of Antiquities 

of Duhok manages the monument. The area is listed in the Iraqi register of major archaeological sites 

and its boundaries are defined at cadastral level. The cadastral data are kept in Sheikhan (van Ess 

2011). 

 

5.a.3 Maltai 

The site of Maltai is owned by the State, that is Iraq, Kurdistan Region of Iraq. 

 

5.a.4 Bandawai 

The site of Bandawai is owned by the State, that is Iraq, Kurdistan Region of Iraq. 

 

 
5.B PROTECTIVE DESIGNATION 

The bodies responsible for the protection of the sites, and more generally of the whole area’s 

archaeological heritage are: the State Board for Antiquities and Heritage of Bagdad, the responsible 

authority of the Iraq Central Government; the Ministry for Municipalities and Tourism (MMT) of the 

Kurdistan Regional Government; the Directorate General of Antiquities of the KRG-Iraq (DGA).  

Through the DGA, the MMT provides for the tutelage of the monumental, archaeological and 

museum heritage. Despite the many structural, economic and organizational difficulties, it has been 

working for years to improve the condition of this region’s cultural heritage. The MMT currently 

manages three archaeology museums (based in the three provincial capitals of Kurdistan: Erbil, 

Sulaimani and Duhok) and its primary objectives include the redevelopment of the area and the 

cultural training of technicians and graduates to promote and strengthen the professional and technical 

resources indispensable for the region’s economic, social and cultural growth.  

The Directorate of Antiquities of the Governorate of Duhok manages the sites directly and has 

conducted small-scale intervention to improve the monuments’ appearance, and an excavation and 

cleaning operation at Jerwan (2011). 

 

5.b.1 Khinis 

The archaeological site is protected by a precarious barbed-wire fence that does not include the entire 

archaeological area; the fence runs along the west side above the cliff but is absent on the east side, 
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since access was thought to be prevented by the passage of the River Gomel. Khinis is the only site 

that has a real entrance with a gate and a guard. Immediately after the entrance gate there is a small 

building for visitor control, and where the guard lives. Despite the presence of an official body, the 

site lacks a continuous surveillance system and is often overgrown with vegetation, which is 

occasionally cleared.  

 

5.b.2 Jerwan 

The Duhok Department of Antiquities evacuated and demolished a Yezidi village that had grown up 

next to the monument, moving the inhabitants to another site a few kilometres away. A small masonry 

building was built to the east of the monument (almost touching it) with an information panel 

provided by Duhok's Directorate of Antiquities. The house is not inhabited by the site caretaker and 

he is not present.  

A low  stone wall surmounted by a wide netting fence encloses the remains on the south side only, 

about 80 m away from it. 

The current director of the Department of Antiquities of Duhok, Dr Hassan Ahmed Qasim (assisted 

by the archaeologist Mr Mohammed Aref Tatar) conducted a brief campaign extending the 

archaeological excavation area at the aqueduct’s western limit in 2011, and searched for and collected 

together scattered stones with inscriptions from Jerwan, which may now be seen in the new 

Archaeological Museum of Duhok. 

 

5.b.3 Maltai 

Means of protection are lacking.  
 

5.b.4 Bandawai 

Means of protection are lacking.  
 

 
5.C MEANS OF IMPLEMENTING PROTECTIVE MEASURES 

5.c.1 Khinis 

Apart from the protective fence and the presence of guards, there are no other protective measures. 
 

5.c.2 Jerwan 

There are no real means of protection, but the Direction of Antiquities and Governorate of Duhok 

would have no difficulty in protecting the site.   
 

5.c.3 Maltai 

There are no real means of protection, but the Direction of Antiquities and Governorate of Duhok 

would have no difficulty in protecting the site.  

 

5.c.4 Bandawai 

There are no real means of protection, but the Direction of Antiquities and Governorate of Duhok 

would have no difficulty in protecting the site.  
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5.D EXISTING PLANS RELATED TO MUNICIPALITY AND REGION IN WHICH THE PROPOSED PROPERTY 

IS LOCATED 
5.d.1 Khinis 

No existing plans. 

 

5.d.2 Jerwan 

No existing plans. 
 

5.d.3 Maltai 

No existing plans. 
 

5.d.4 Bandawai 

No existing plans. 

 
 

5.E  PROPERTY MANAGEMENT PLAN OR OTHER MANAGEMENT SYSTEM 

 

5.e.1 Historical notes on the northern Iraq region 

The region which falls today within the borders of the KRG (Kurdistan Regional Government) in the 

north of Iraq has been a natural crossroads throughout history, where different civilizations have had 

the opportunity to meet and exchange experiences. 

Because of the complex historical contingencies that developed especially in recent decades, the 

scientific investigation of all the evidence of ancient civilizations present in this territory has never 

been conducted in a systematic manner, and neither have an adequate network of museums or a 

conservation program of the architectural heritage been developed to facilitate research, and indeed 

simple enjoyment by the public.  

Among the actions taken by the Assyrian kings from the end of the second millennium, and especially 

between the 9th and 6th centuries BC, was the construction of long irrigation canals in order to increase 

agricultural production in a territory that is mostly semi-arid and subject to unstable rainfall. Thus 

came into being an extensive network of canals that in addition to protecting the rural economy 

enabled, together with permanent and seasonal watercourses, the transportation of large quantities of 

goods, including large objects, to the core of the empire. 

The most important surviving evidence of these initiatives regards the complex of canals built by the 

Assyrian king Sennacherib to bring water to the land, as well as to the gardens of his new capital 

Nineveh and its hinterland. 

 

5e.2 Kurdish cultural heritage and displacement of the population 

The work of conservation and enhancement of the archaeological complex of Sennacherib will pay 

careful attention to the strong visual relationship between archaeological structures and the landscape, 

especially in view of the great damage suffered by these lands and their archaeological remains in 

recent decades.  
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The people of Kurdistan have suffered considerable changes in recent years due to forced emigration 

imposed by the former Iraqi government that has caused continual movement from the villages to the 

mountains and then to the cities. Most of the inhabitants of the Kurdistan region, traditionally 

recognized as "Iraq’s bread-basket", lived in villages and practised farming, whereas today they live 

in the cities of Duhok, Erbil and Sulaimani working in public services construction and commerce. 

Long internal struggles and the oppression and forced displacement of the Kurdish people have, over 

time, adversely affected the population, diminishing or cancelling awareness of their cultural roots. 

Traditional craft workshops have almost completely disappeared. 

The incessant building activity carried on right up to the peaks that surround the cities is gradually 

destroying the very meaning of the natural environment. The great testimonies of the past, so closely 

connected to the landscape, are subjected to serious vandalism that will be increasingly more difficult 

to repair with the passing of time. 

Water infiltration, crossing the cliffs and leaving large patches of damp on the reliefs, encourages the 

growth of mosses and lichens. Some archaeological remains have been daubed with oil paint, entire 

parts of a rock relief have been removed (Maltai), some inscriptions and friezes have been struck by 

bullets from firearms (Khinis, Maltai) and occasionally someone tries to break into a sculpted and 

sometimes inscribed relief in the belief that treasure might be hidden behind it (Maltai and Mila Mergi 

on the mountains north of Duhok).  

 

5e.3 The Archaeological Environmental Park 

According to the Code of Cultural Heritage and Landscape enacted in Italy with law 42/2004 an 

Archaeological Park is defined as follows: “An Archaeological Park is a territory characterized by 

important archaeological evidence and by the presence of historical, cultural, landscape and  

environmental values which may be subject to public fruition on the basis of a scientific and 

managerial project”. 

In general, two distinct categories of parks may be recognized, “parks with a specific perimeter”, 

when areas of land, of significant extension, are circumscribed within a single perimeter, and 

“network parks”, when archaeological sites that are not necessarily contiguous are conceptually 

united and linked together by a specific cultural project. The latter is certainly the case of 

Sennacherib’s irrigation system, which consists of archaeological sites, inscriptions, rock reliefs and 

aqueducts scattered over an ample territory but all belonging to the same extended monument from a 

historical and constructional perspective. 

The canal complex, built by Sennacherib in about twenty years and comprising four different 

construction phases, is perhaps the most significant cultural heritage property in northern Kurdistan. 

Of this complex, it is necessary to safeguard not only the material heritage represented by the 

numerous archaeological sites and the celebratory apparatus that accompanied the construction of the 

various channels, but also the immaterial heritage represented by its historical and constructional 

uniqueness. 

To this end, it is necessary to support and expand local conservation capabilities by including the 

archaeological complex in a monitoring and valorisation process supported and assisted by UNESCO 

through the preparation of a specific World Heritage Tentative List nomination. 
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The planning of an open-air museum or, using modern terminology, an Archaeological Park, will 

allow the creation of a decision-making structure able to manage the maintenance, monitoring and 

conservation of the sites located within it, and also to establish the necessary connections with the 

sites located outside the park that belong to the same system of canalization, rock reliefs and 

inscriptions.  

A Multimedia Museum Centre equipped with modern multimedia technology will enable not only 

the archaeological areas within the Park to be managed, but also all those sites located at great distance 

to be studied and visualized, both in their specific locations and in relation to the entire complex of 

Sennacherib. 

 

5e.4 Project goals 

The purposes of the Archaeological Environmental Park are to safeguard the cultural landscape 

related to Sennacherib’s irrigation complex and to offer the local population the possibility of 

enjoying all its cultural, spiritual and social benefits. 

The region’s heritage, if properly protected and enhanced, could constitute a notable driver of 

economic and social development by encouraging local and international tourism. The greater 

economic resources that may be created by new eco-friendly businesses such as those related to 

tourism and crafts, and the consequent development of SMEs, might raise the society’s standard of 

living, including in terms of physical and psychophysical health. 

Moreover, the arrival of foreign tourists in the region can help Iraqi Kurdistan extricate itself from its 

present state of international remoteness caused by recent warfare, and lead to new and beneficial 

cultural exchange and economic progress.  

Lastly, all the operations conducted in the field (see Annex 2 and 4) will constitute additional training 

opportunities for the best students in the course on documentation and enhancement of the cultural 

heritage organized in the training section of the project “Land of Nineveh – Training for the 

Conservation and Enhancement of the cultural heritage of Northern Iraqi Kurdistan”. 

 

 

5e.5 The boundaries of the Archaeological Environmental Park 

The project’s main activities concern the documentation of the archaeological and architectural 

emergencies, the enhancement of the archaeological complex, personnel training connected with 

conservation work and archaeological investigation, the organization of park infrastructures and 

facilities, and the preparation of a sustainable tourism plan. The establishment of the archaeological 

environmental park aims to protect the natural landscape and offer the local population the enjoyment 

of all the cultural, spiritual and social benefits connected to it. 

However, given the vast extent of the territory involved, which covers an area of over 3,500 km², it 

is necessary to pursue a strategy aimed at ensuring that the proposal is realistically evaluated by the 

World Heritage Committee. 

With this premise, the boundaries of the Archaeological Environmental Park have been determined 

by the need to identify an area of sufficiently controllable size that contains an abundance of important 

remains. These may be visited within the park and will constitute the poles of attraction to a zone 

with plentiful archaeological evidence located outside the park, but which may be visualised through 
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an articulated computer visualization program that may be consulted both in the presentation of the 

canal complex and at individual archaeological areas. 

Ultimately, this will be a single museum system able to show the principal ancient constructions 

present in the park, which is also constantly updated on the progress of research aimed at connecting 

the varied archaeological remains spread throughout the territory. 

It therefore seems reasonable to think that the park should consist of the area containing the Khinis 

reliefs, the section of canal that runs parallel to the Gomel along the Shifka Valley, and the Jerwan 

aqueduct. This territory has an area of about 130 km² (13,000 ha.) (Pl. 5.e.3.1). 

 

5e.6 Design criteria 

The local population, and foreign visitors whose ability to interpret archaeological remains is not 

especially developed but who are still strongly interested in Kurdistan’s ancient history, should have 

an opportunity to improve their understanding of the historical evidence brought to light by 

archaeological investigations. People who are more interested in the contemporary world than history 

should be encouraged to look more closely at their cultural heritage. The archaeological-

environmental park should provide resources for all these kinds of public.  

Accordingly, the park should combine science and education with recreational activities. Practical 

information can be offered in a non-academic way so that it generates creative stimuli and interest in 

the local culture, in construction methods, and in protecting nature and the environment. As the park 

develops, attracting ever-larger numbers of visitors, it will be necessary to deal with different interests 

and needs: 

• visitors who stay for a few hours and expect to find basic information that they can absorb 

easily; 

• visitors who stay a whole day seeking recreation;  

• scholars and other visitors who come to observe, to contemplate and to cultivate their 

scientific interests. 

 

The archaeological sites need to be protected from the negative effects of wind, rainfall, solar 

radiation and vegetation, and also from the many acts of vandalism. Other matters to be kept in mind 

are the obvious problems of waste treatment, emissions from external motor vehicles, and 

uncontrolled exploitation of sites as quarries for building material.  

  

In light of the foregoing, the following points will have to be considered in managing the open-air 

museum: 

 

1. Protection of the sites from causes of further deterioration, and commencement of large-scale 

cleaning, stabilization and protection operations involving all the reliefs and inscriptions, as 

well as of the cliff-sides connected with them (Annex 4).  

The park area should not only stimulate visitors intellectually through multimedia information 

services, but also encourage physical and mental activities (picnic areas, playgrounds, areas 
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for exercises of skill and contact with plants and animals that are part of local and/or historical 

nature and culture) (Pl. 5.e.3.4a,b,c).  

2. An important part of the park will be “Sennacherib’s Botanical Garden”, where many plants 

belonging to the local and historical flora can be grown. The botanical garden will have the 

task of protecting and preserving the natural habitats of Kurdistan through multidisciplinary 

studies and actions. The goal is to educate, promote, preserve and support any activity related 

to Kurdistan’s botanical heritage (some of the endemic species can be used as medicinal plants 

or genetic resources). The management of the botanical garden could be entrusted to the 

Kurdistan Botanical Foundation, a non-profit organization established by a group of botanists 

and environmentalists in 2013 and committed to encouraging diverse aspects of various 

botanical initiatives in Iraqi Kurdistan and bringing local botany up to international standards. 

The botanical garden will be integrated with recreational areas containing fountains, streams, 

educational itineraries and rest areas (the Garden of Peace) (Pl. 5.e.3.2). 

3. To increase people’s perception of the natural landscape in which the monuments were 

originally immersed, and to hide visual intrusions created by modern elements, the boundaries 

of the Park, the archaeological areas and the buffer zones will be marked off in part by planting 

trees and other screening vegetation. 

4. Internal mobility will be provided solely by electric mini-trains consisting of an engine and 

carriages with a capacity of 6 to 8 passengers each. They will convey visitors from the 

assembly point to switching stations connected to selected points of interest, which visitors 

will head for on foot, bicycle or horse (Pl. 5.e.3.3b). 

5. Activities carried on in the park – both institutional ones related to research, information and 

education, and ancillary ones related to energy supply and logistics – will be managed by a 

dedicated information system. 

 

The goal of the design process is thus to create a cultural and museum complex closely related to the 

natural resources and the characteristics of the landscape, but distinguishing between “sensitive areas” 

that need to be protected and “functional areas” that can host the Park’s infrastructure. Equipment 

used in the power system, waste collection and treatment, and technical services will be designed 

with care for the environment (solar energy, rainwater collection, cleaning with biological products, 

gardening with no use of toxic substances) (Pl. 5.e.3.1) 

The park’s entrance will be designed in such way as to enable visitors to get their bearings with regard 

to the various destinations available. Accordingly, it will be a representative place that invites people 

to stop and gather information, an open space enhanced with pools, pergolas, shaded areas, sculptures 

and places to sit down, surrounded by service buildings (information pavilion, museum, café, 

restaurant, restrooms and infirmary) (Pl. 5.e.3.2). 

 

The most important programmatic points in the park project are listed below without reference to 

their degree of priority or urgency:  

• Continue the archaeological investigation throughout the territory traversed by the irrigation 

system.  
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• Creation of a Multimedia Information Service. 

• Entrance pavilion with permanent display of conservation activities. 

• Online viewing of the whole irrigation network and individual canals.  

• Creation of a botanical garden containing Kurdistan’s botanical heritage and the plants once 

found in the ancient landscape. 

• Protection of the environment and solar-powered buildings.  

 

Given the project’s international importance, it should weigh opportunities to cooperate with foreign 

research and training organizations such as UNESCO, WWF, WMF, ICOMOS etc. 

The Environmental Archaeological Park will therefore be limited to the major archaeological remains 

at Khinis and Jerwan, while the other archaeological areas such as Maltai and the Bandawai Valley, 

located further west and outside the park boundaries, will be protected, equipped with archaeological 

trekking routes and connected (with regard to documentation) to the Documentation Centre and 

Sennacherib's Irrigation System Museum. 

This will constitute the Park’s information and management nucleus and will house the graphic, 

photographic and digital representation of the entire water system, together with specific insights 

concerning the overall canal network and any new areas that, over time, are be brought to light. 

The main objective of the project is to create a large territory that not only contains the archaeological 

evidence of the system (the Khinis site, the features of the original canal along the Shifka Valley and 

the Jerwan aqueduct), but also constitutes an oasis of greenery and leisure facilities to enable the local 

population to interact with its cultural heritage and natural environment. 

Not far from the Multimedia Centre and the botanical garden, a large area will be dedicated to the 

contemplation of nature and the archaeological landscape: a large "Garden of Peace" full of water 

bodies and fruit trees, with games for children, leisure facilities and information systems based on 

multimedia, but also on more direct contact through conferences and meetings, will allow the 

population to reacquire awareness of its cultural heritage and its natural landscape and to develop a 

more complete integration between the various ethnic groups (Pl. 5.e.3.4). 

In this regard, reaffirming the equal dignity of all cultures and the need to preserve their distinctive 

features rather than stifle their differences, the Declaration on the Principles of International Cultural 

Cooperation, Article 3 states that cultural cooperation covers all the expressions of artistic and 

intellectual activity connected to education, science and culture. Furthermore, Article 4 identifies five 

objectives specific to cooperation in the cultural sector: 

• spread knowledge, enriching cultures and stimulating talent; 

•  develop peaceful relations and friendship and understanding among peoples: 

•  contribute to the implementation of the principles of the United Nations Charter; 

• make knowledge, the arts and literature available to everyone, and share the progress 

made in science and the benefits that come with it; 

• raise the level of the spiritual and material life of all people. 

 

5e.7 Archaeological and landscape features 
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Though bearing in mind the system’s overall importance in terms of technology, engineering, art and 

history, it is nonetheless possible to identify in it certain architectural features that will be shown here, 

using the findings processed from our architectural metric survey.  

The Khinis area is of primary importance. Though the features here date from the last phase of 

construction, this was actually the starting point where the canal tapped water from the River Gomel.  

Moreover, it stands out as a major celebratory work comprising a large number of rock reliefs, 

inscriptions and technical aspects. Blocks of stone were quarried on both sides of the Gomel and 

rafted downstream to land at stone quays; dams and levees were built; tunnels were dug through the 

bedrock; sculpted niches were carved out at various heights along the whole  cliff; and artworks were 

created, notably the Great Relief and the imposing Monolith (Pl. 2.d.1.1.). 

The Jerwan aqueduct, located on the canal’s route several km from its head, is of equal importance 

for its technical aspects. After Khinis, the canal continues southward along the beautiful valley named 

after the village of Shifka; it maintains a slight slope that allows it to follow the piedmont strip. At 

the foot of the valley, the canal bends sharply westward, and after a few km it passes over a broad 

wadi on an impressive aqueduct some 280 m long (Pl. 2.d.2.1).  

Other architectural features are present in the area of the northern canals. Outstanding among them 

are the reliefs of Maltai. These are situated on a very steep cliff-side overlooking the city of Duhok, 

and appear to be the best preserved precisely because they are so hard to reach (Pls. 2.d.3.2; 2.d.3.3). 

Lastly, the archaeological area of the Wadi Bandawai and the Shiru Maliktha relief is especially 

evocative, though the relief has been largely eroded away.  

Along the Bandawai Valley, the 2013 survey conducted by LoNAP recorded the presence of a 

subterranean tunnel dug into the bedrock tapping the water from the Bandawai watercourse, a canal 

(possibly of the Islamic period) built of rough-cut stone blocks, a small dam and other structures 

(cliff-side tombs, watermills etc.) dating from different periods (Pl. 2.d.4). The area is already largely 

organized for recreational purposes, with cane shelters and places to swim, and hence has notable 

potential for attracting tourists. Interesting features can be seen at certain points along a trail that 

follows the wadi for more than 500 metres, which suggests the idea of setting up a structured 

archaeological hiking path.  

 

5e.8 The management and recreational structure of the Park 

The total area of the park, defined by the polygonal buffer zone (outside the core zone polygon) is 

13,000 ha. (Pl. 2.d.5). In view of the various activities that will take place within the large museum 

structure and with the aim of facilitating its management, the various areas with different functions 

that contribute to the formation of Sennacherib’s Archaeological Environmental Park are summarized 

below by category. 

The distance between the core and buffer zone polygons is 200 m for the archaeological areas and 

500 m for the boundaries of the Archaeological Park. The polygons were defined following the main 

archaeological and landscape criteria for establishing the perimeters of intangible areas without 

extending the distances excessively given that they are areas subject to strict control and that it is 

therefore advisable to leave them of manageable dimensions. 
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Archaeological areas  

These are divided into the areas inside the park and those located outside its perimeter. The former 

consist of the Khinis and Jerwan sites, the canal sections between Khinis and Jerwan and the various 

remains of archaeological and historical interest in the Shifka Valley. The last of these were detected 

during the long territorial surveys carried out by LoNAP; the relevant records may be found in Pl. 

2.d.5. Both the Khinis and Jerwan areas have been bounded by geo-referenced polygons which define 

the core and the buffer zone respectively and which will be used for the positioning of the relevant 

geodetic bases (Pls. 1.g.1; 1.g.2). 

In this regard, it should be remembered that marking the core area and the buffer zone on the ground 

constitutes the first and main protection measure. 

At present, the areas outside the park are Maltai and Bandawai. These (together with others that may 

be investigated in the future, such as for example the area of the still unexcavated Faideh rock reliefs) 

are all parts of the water management system created by Sennacherib, to which we want to limit the 

park, from both a historical and structural perspective. In this case too, the areas are defined by geo-

referenced polygons that define the core and the buffer zones. The corners of which will be marked 

in the field by geodetic landmarks (Pls. 1,g,3; 1.g.4). 

The areas outside the park will therefore be usable both individually, by paying a visit to the site, and 

in connection with the entire irrigation complex by means of its digital, graphic and photographic 

visualization in the Multimedia Museum Centre. 

Within the various archaeological sites, the areas that can actually be visited are defined by tourist 

itineraries equipped with rest areas and information points and archaeological trekking routes. 

 

Study and operational areas 

Within the individual archaeological areas both internal and external to the park, a series of areas 

have been identified where specific operations are planned for tutelage of the landscape,  conservation 

(the Khinis and Maltai cliffs and rock reliefs - Annex 4), archaeological investigations, geological 

and/or hydrogeological studies (Annex 3), analysis of slope stability (Annex 2), and cleaning and 

removal of vegetation, as well as reforestation to shield and protect the natural and archaeological 

landscape. 

 

Equitourism in the park 

As described above, the Archaeological Park is thus a wide-ranging territory comprising zones with 

diverse functions: archaeological and landscape areas, museums and multimedia structures, 

functional and managerial areas, recreational areas, and lastly production areas aimed at sustaining 

the project. The latter include large portions of land dedicated to the green economy and the 

production and enhancement of local products, areas with photovoltaic panels and the organization 

of visits based on equitourism. 

Visiting the locations on horseback would seem to be one of the best ways to journey through 

archaeological landscapes and make use of the various productive, recreational and functional 
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structures in this large archaeological environmental park. Visitors thus have the possibility of 

travelling on long itineraries for tourism, sporting and environmental purposes. 

Inside the park, and particularly along the Shifka Valley, other areas of historical interest have been 

identified that can be reached by means of footpaths and bridleways that will allow visitors to reach 

the recreational areas, pass alongside the areas reserved for the green economy and typical agricultural 

products, journey through the many small local settlements and get a panoramic view of the 

archaeological sites from high ground (Pls. 5.3.1; 5.e.3.4c). 

Horse-riding tourism may therefore be considered an important tool for safeguarding the landscape 

and a resource for the development of sustainable tourism. 

 

Multimedia Museum Centre 

The park is limited to the archaeological areas of Khinis, Jerwan, and the Shifka Valley, but is 

connected through the Multimedia Museum Centre information system to the archaeological areas of 

Maltai and Bandawai and to other sites identified by future archaeological investigations (Faideh). 

One of the primary objectives of the creation of the archaeological environmental park is to help to 

stimulate the local population’s awareness of the country’s vast historical and cultural heritage, in 

order to achieve a wider participation in cultural events and a drastic reduction in the many acts of 

vandalism. 

Direct knowledge of the huge, complicated irrigation system must indeed be obtained from a visit to 

the park’s archaeological areas, and those connected to it, but it may be preceded by the acquisition 

of prior information by means of procedures of interest to visitors (virtual visits with narrations, video 

on artistic and technical aspects, visualization of historical events etc.). 

The archaeological environmental park’s main scientific and exhibition base will be the Multimedia 

Museum Centre, with the following sections (5.e.3.2): 

 

A) Area of culture: 

1. Digital Museum where on large screens and by means of 3D models, the various rock 

reliefs, inscriptions and technical features of the irrigation system will be portrayed, 

together with general plans of the canal networks, and the location of archaeological areas 

and new sites. 

2. Archaeological Research Museum with accounts of the various missions that have been 

conducted from the 20th century onwards, appropriately restored historical photos, 

drawings made during early investigations and an explanation of the various technological 

devices incorporated in the finished canal system. The museum will also function as a 

deposit for any artefacts removed from outdoor locations to ensure their survival, together 

with survey and excavations finds. 

3. Conference Centre composed of a lecture theatre, rooms for meetings, a book and souvenir 

shop, cafeteria, toilets, parking areas for tour buses and private cars etc. 

4. Lodgings for students from various parts of the world interested in studying and deepening 

their knowledge of north Kurdistan’s historical and cultural heritage. 
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B)  Recreation Area 
1. Entrance, ticket office, information, toilets 
2. Cafeteria, book and souvenir shop 

 

C) Functional Area  
1. Management Centre consisting of administrative offices, hardware for managing and 

maintaining the GIS and management of the entire museum complex. 

2.  Surveillance service composed of a group of park wardens equipped with suitable means 

of transport (horses, electric vehicles, bicycles) able to provide continuous surveillance 

of the archaeological sites and the various zones of the park in order to avoid possible 

manifestations of vandalism and to ensure that visits to this great territorial complex are 

completely peaceful and safe. This will include the monitoring facilities linked to the 

video cameras mounted in isolated parts of Khinis and Maltai. 

3.    Greenhouses that will also constitute entrance into the large botanical garden. 

 

 

The Multimedia Museum Centre with the structures listed above and associated car parks will be 

located near the Khinis area but will not be directly visible from the site (Pl. 5.e.3.2).  

Today the creation of a Museum Centre that constitutes a reference point for the documentation and 

dissemination of results of archaeological research appears more important than ever. In recent years, 

thanks to LoNAP’s investigations and territorial reconnaissance, a complex settlement cartography 

has been created that comprises over 1000 sites in a region with thousands of years of stratification, 

from the Palaeolithic to the Assyrian kingdom, from Alexander the Great to the Abbasid Caliphate 

and the Ottoman Empire. 

Among the most significant achievements is the reliable identification of the site where in 331 BC 

the battle of Gaugamela took place, marking the definitive defeat of the Achaemenid Empire and the 

beginning of Hellenism. 

 

This architectural project defines the location and general properties relating to the volumes and 

surface areas of the cultural, recreational and functional areas of the centre. The construction work 

might be commissioned or assigned on the basis of an international architectural competition. 

Archaeological landscape and recreation areas 

The conservation of the original landscape is particularly important in the design of an open-air 

museum. The archaeological remains are often the only evidence of the transformations imprinted by 

humans on the environment and therefore they can be powerful foci for territorial redevelopment, 

especially when closely related to the peculiarities of the landscape in which they are inserted. 

The main objective of the archaeological park’s design is the reassessment of the archaeological 

landscape and natural beauties associated with it. Besides the purpose of enhancing Sennacherib’s 

historical, archaeological and technical enterprise by recovering and enhancing the individual 

archaeological sites throughout the region, the determining key point of the project is to create a vast 

swathe of territory that not only contains the archaeological evidence of the king’s achievement, but 
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also constitutes an oasis of greenery and leisure facilities able to strengthen the bonds between the 

local population and its cultural heritage and natural environment. 

Large-scale reforestation measures will be needed to define the boundaries of the park and of the 

individual areas and to shield archaeological landscapes from modern intrusions. A large botanical 

garden will revive the vegetation and the essence of the past praised by Sennacherib's inscriptions – 

he prided himself on bringing to his territories "... the plants from all over the world!". 

Not far from the Multimedia Centre and the botanical garden an ample area will be dedicated to the 

contemplation of nature and the archaeological landscape: an extensive "Garden of Peace" rich in 

water pools and fruit trees, with games for children, leisure facilities and information systems based 

on multimedia, but also on more direct contact through conferences and meetings, will allow the 

population to re-evaluate awareness of their cultural heritage and charming landscapes, and  develop 

a more complete integration between the various ethnic groups. “A garden in which people can gather 

strength and inspiration, a place for calm reflection and individual introspection; a sanctuary 

accessible to all, nurturing sentiments of peace, joy and healing” (from the “Garden of forgiveness”, 

Beirut, Lebanon) (5.e.3.4b). 

 

Management areas 
Behind the establishment of the archaeological park there is a scientific project that recognizes, 

analyzes and evaluates the historical, archaeological and scenic character of the area. 

The large museum and management centre will furnish multimedia links with the beauty of the park 

and the external archaeological areas, while the management centre will also oversee internal mobility 

(only with non-polluting vehicles), the organization of tourist visits, and the creation of in-depth 

information and leisure services (Pls. 5.e.3.1; 5.e.3.5).  

 

Among the most important functions are: 

• management of the surveillance of the park and individual monument borders in order to eliminate 

any vandalism and ensure complete tranquillity for tourists who travel inside this large area; 

• management of internal mobility, rigidly based on electric vehicles operating between the main 

station near the Museum Centre and a number of fixed stations located near the tourist areas (from 

which visitors continue on foot); 

• management of cultural and park enhancement activities centred on the large auditorium, with a 

continuously updated program concerning the development of archaeological research, the 

documentation of temporary exhibitions, and historical insights into Kurdistan’s cultural heritage; 

• management of structures for the study of the historical local flora based above all on the continuous 

updating of the greenhouses and the botanical garden and maintaining continuous references to the 

places from which specific plants came. In the mental map of the Neo-Assyrian world, the periphery 

was a reserve of material resources that were not found in the central plain. Every type of tall tree and 

exotic animal was therefore brought by the Assyrian rulers to their royal gardens. 

• management of recreational areas based above all on the Garden of Peace.  

 

Settlement areas 
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Some small settlements are located in the extensive park territory and may be linked by bridleways 

or other visitor routes in order to establish localities for the exhibition and advertisement of local 

products related to agricultural activity, culinary excellence or craft production. 

 

Functional areas 

These will contain facilities for the supply of green energy (wind farms, photovoltaic fields) and the 

collection and removal of waste and sewage, as well as internal mobility routes and parking areas. 

5e.9 Strategy and development of the management plan  

The Management Plan development strategy is based on the listing of objectives to be achieved in 

the medium and long term, and the detailed identification of the most urgent short-term objectives. 

Among the objectives to be pursued in the medium and long term are those related to increasing 

public knowledge of the complex monumental system, the protection of individual archaeological 

sites and the entire irrigation network, its cultural and economic development, and lastly the 

communication and spreading of information regarding its historical and cultural importance, both 

locally and internationally, to be handed down to future generations. 

 

5e.9.1 Medium and long-term strategy and objectives 

A Knowledge Plan to learn more about the irrigation network was launched some time ago by various 

scholars, first using satellite photographs (Ur 2005), and more recently by means of detailed surveys 

of the area conducted by the LoNAP project (Morandi Bonacossi 2014, 2016, 2018a-c; Fales and Del 

Fabbro 2014; Morandi Bonacossi and Iamoni 2015).                                                                                                                                  

A large part of the original layout of Sennacherib’s water-management system has been followed in 

the field, identifying parts built of stone, parts hewn out of the bedrock and parts dug into the earth, 

small aqueducts that bridge minor wadis and water intake points, which together allowed the 

irrigation of the territory crossed by the canal on its journey towards Nineveh (Pl. 2.d.5). 

The results of future archaeological research will be used for the study of this complex watercourse 

network, for the enhancement of individual archaeological areas but above all to trace and document 

the historical and constructive uniqueness of this extraordinary undertaking that in twenty years 

transformed the landscape of the Assyrian core. 

The discovery process will be organized around a special cataloguing system that allows the storage, 

consultation and updating of data by various levels of users, providing an orderly basis for the 

knowledge management process. 

Much of this information management will be carried out in the Multimedia Museum Centre, where 

– as they are investigated – images of the various canal sections will be reproduced and linked 

together, with overall pictures and detailed local visualizations available on a large screen. 

For the optimal functioning of this data-collecting project, it would be advisable to establish 

standardized cataloguing procedures in agreement with the KRG General Directorate of Antiquities, 

and to provide training courses for the gathering, cataloguing and management of information. 

The Protection and Conservation Plan of a monumental complex of this size consists above all in 

consolidating knowledge of the remains in the field through a continually updated process of general 
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and detailed recording and a phase involving the planning and organization of the various parts 

together, and in relation to the general plan. 

An important objective is the definition and extension of protection measures through the 

implementation and strengthening of specific public information dissemination, based on 

conferences, meetings, publications, radio and local news and the involvement of the local authorities, 

in particular the KRG Directorate General of Antiquities, and the local population in the Park’s 

management and cultural and economic enhancement. 

An extremely important component in the definition of the protection process is the preparation of 

legislative decrees by the KRG Directorate General of Antiquities, to establish the perimeters of the 

areas subject to constraints, the definition of restrictions regarding the core areas (no building 

permitted) and buffer zones, and ensure compliance with the rules also through an adequate control 

and monitoring system. 

The aim of the conservation process is to identify the areas or areas in which it is necessary to set up 

specific projects with reference to a grid of intervention priorities that takes into account both the 

relevance and importance of the archaeological property, and the gravity of the problem. 

Intervention projects underway or about to be started will be evaluated in order to foresee any 

subsequent or supplementary actions, and monitoring and maintenance projects will be defined.  

Continuous and careful safeguarding of the historical landscape will allow any potential modern 

intrusions to be nipped in the bud and avoid long legal debates, while monitoring the preservation 

state of archaeological structures will largely limit interventions to routine maintenance operations, 

in addition to more urgent emergency maintenance and/or conservation treatment. 

 

The Enhancement Plan for the archaeological complex consists of actions that increase our 

knowledge of it, and that favour its tutelage and conservation. The general objective is to enhance the 

area’s patrimony so as to increase the site’s intrinsic cultural value, and increase its fruition and 

therefore stimulate the economic sectors involved. 

The strategy to achieve this objective is based on the identification and fruition of resources that have 

a high potential in terms of their "value" and therefore attractiveness (territorial attractors): 

• recovery of physically degraded sites;   

• development of new ways to use open-air locations and museums; creation of a network of 

special tracks (bridleways, train routes) etc.;  

• enhancement of intangible resources through cultural and festive events, musical and folk 

traditions etc.;  

• establishment of a circuit of interrelated activities: folk festivals, cultural events, musical 

events, exhibitions, conferences, workshops etc.; 

• enhancement of tradition local customs and gastronomic specialities, so as to encourage a 

variety of local attractions;  

• involvement of related sectors such as training, conservation work, cultural planning and 

research;  

• building work (antennas, cables, outdoor fittings etc.);  

• environmental improvement interventions (quarries, landfills, etc.). 
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The expected result is the definition of cultural enhancement measures to be implemented on the site, 

both in relation to the individual material and immaterial resources, and in relation to specific projects 

already existing in the area. 

The cultural and economic enhancement plans are linked to the identification of the skilled personnel 

needed to carry out the actions detailed in the Knowledge, and Protection and Conservation Plans as 

well as the drafting of a training plan, which, together with funding sources, indicates the trainers, 

trainees, the tools and the timescales of the training processes. The creation of a perceived image of 

the site is essential to the enhancement plan. In this regard, it may be useful to create – in collaboration 

with the relevant government body – a logo and perhaps a slogan that summarize, visually and 

semantically the archaeological complex and the reference area, to be placed on the main wall of the 

Information and Recreation Unit (information board -Pl. 5.e.3.5). 

The Communication Plan may be promoted internally, exploiting Archaeological Park’s strengths 

and potential. The Culture Area of the Multimedia Museum Centre, equipped with conference rooms, 

library and dissemination facilities (GIS and website) will be a reference point for the study of 

Assyrian historical heritage and its promotion, both through conferences and seminars and by the 

publication and dissemination of the advances in historical and archaeological understanding 

achieved (guides, texts, publications, postcards, CD-ROMs etc.). 

 

5e.9.2  Short-term strategy and interventions 

Among the interventions aimed at setting up the Archaeological Environmental Park, conservation 

work on the Khinis and Maltai rock reliefs is of maximum priority; these constitute the feature of 

greatest international significance and must be safeguarded at any cost (Annex 4). 

In order that these conservation operations remain effective over time and subjected to an adequate 

maintenance procedure, a series of preliminary actions aimed at defining the relative archaeological 

areas (subject to the jurisdiction of the MMT and the Duhok DA) must be implemented, as well as 

the measures necessary to prevent further episodes of vandalism: 

• Placement of stones at the vertices of the core and buffer zone polygons to mark these 

boundaries. This urgent action is also a priority means of protecting the archaeological sites 

and the entire park; 

put up adequate fencing inside the core zone, taking account of the natural barriers present; 

• prepare a suitable information board, structurally the same for all sites, that features general 

information on the site, the symbols of the MMT and DA (a stone slab with an anti-corrosion 

metal panel) (Pl. 5.e.3.5 ); 

• For each site, mark on the ground the study areas and the visitors’ paths to be maintained and 

delimited during the various phases of the work. 

• In this first phase, only work for site enhancement and protection will be conducted. All 

demolition work planned and indicated in the archaeological park project (concrete structure 

and service building in Khinis, service building in Jerwan) will be carried out by the DA once 

the WHTL has been approved. 
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• Establishment of a specific supervisory body for the control of areas and borders and for the 

protection of monuments and tourists. The body will consist of a large number of overseers 

equipped with rapid and environmentally friendly means of transport (horses). 

• Internal mobility is divided into paths of different categories. The main roads follow the 

Shifka Valley or connect Khinis to Jerwan through small settlements or land areas dedicated 

to the green economy. They may be used only by electric locomotives and wagons for 

transporting tourists. Secondary routes intersect the main streets and may be used only by 

bicycle or on horseback following specific distribution networks. 

• Given the current lack of data on the various aspects concerning cultural heritage (tourist flow,  

souvenir sales, book sales, images, local farm production, photovoltaics), it is considered 

necessary to establish a service for the collection and processing of data useful for establishing 

possible development programs 

 

Below are listed a series of high-priority interventions (short term actions) that differ from site to site: 

a) Khinis archaeological area 

Though in terms of technology and construction the Jerwan aqueduct was the most important part of 

Sennacherib’s water supply system, the Khinis monumental complex embodies the system’s 

celebratory, ritual and artistic aspects. In both cases, their landscape impact is impressive, hence it 

will be vital to make sure that no extraneous elements disrupt their understanding and accessibility.  

In this connection, the boundaries of the Khinis archaeological area (core zone) should be defined 

immediately by positioning cornerstones on the territory and a rigidly enforced ban on new 

construction should be imposed in order to interrupt a process that has already harmed the 

environment and threatens to damage future conservation actions as well.  

Another aspect to bear in mind concerns the preservation of the reliefs and the safety of future visitors. 

To make the Khinis complex fully accessible to visitors, it will be necessary to implement a series of 

actions affecting both the landscape and the monument that will facilitate their fruition.  

 

Actions to protect the landscape  

There can be no doubt that whenever modern buildings become visible within the archaeological 

complex, much of its fascination is lost for good. It is thus of capital importance to prevent any further 

construction and maintain or restore the original landscape. 

 

In this connection, the following actions should be implemented: 

1. Immediately stop all new construction projects within or near the complex, whether 

undertaken by private or public entities, until the boundaries of the non-encroachable area and 

the buffer zones, and the relevant easements and implementation rules, are defined with the 

Duhok Directorate of Antiquities. 

2. Demolish and remove the rubble from a reinforced-cement structure on the right bank of the 

Gomel near the quarry ramp and what was the head of the canal. 
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3. Plant tall leafy trees to screen some recent residential buildings located on the crest of the 

cliff, which at present are visible right above the precious rock reliefs and the evocative 

inscriptions. This screening will be needed if the buildings cannot be demolished (Pl. 4.a.1.1).  

4. Demolish and remove the rubble from a recent and useless wall running along the right bank 

of the Gomel between the fallen Monolith and the reinforced-concrete structure. 

5. Move the reinforced-concrete-and-barbed-wire fence to the other side of the crest of the 

surrounding hills where it will be hidden from visitors’ view. 

6. Position rock fall barriers (Annex 2). 

7. Demolish and remove the rubble from the small building (now used to house restrooms) 

standing right in front of the Rider Relief, and the masonry platform (perhaps built to host 

events) situated right over the now earth-filled stretch of a canal. The restrooms will be moved 

to the Information and Recreation Unit.  

 

Actions to preserve the monument  

To enable people to understand and appreciate the birth of an important technical work in all its 

beauty, and the historical and long-enduring celebration of that event, a series of actions is necessary 

to reactivate the canal systems and reconstruct as far as possible their original aspect.  

Equally important is a hydrogeological study of the rock face to identify any aquifer outcrops, and 

above all to establish whether there is a risk of falling boulders, as the present conformation seems to 

suggest. In this case, it will be necessary to consider the stabilization of the rock wall or the guided 

demolition of large dangerous elements before conservation treatment is given to the rock reliefs and 

inscriptions, undertaking appropriate actions to consolidate or anchor the unstable parts (Annex 2, 3 

and 4).   

 

The following actions should be implemented: 

1.   Geophysical prospection campaign to identify buried canal sections. 

2. Archaeological excavation and reopening of the portion of canal extending from its head (at 

the bottom of the quarry ramp) to the tunnel cut through the bedrock. After the point where 

the canal starts, the ground level rises steeply and then slopes gradually down towards the 

tunnel. In that stretch, the canal probably lies much deeper than today’s ground level.  

3. Clear all the vegetation and earth from the bed of the canal, both upstream and downstream 

of the tunnel, and remove the plants that now cover the reliefs. 

4. Construction of a small barrier placed around the Monolith to keep the base dry during 

excavation and study the possibility of its vertical repositioning. 

5. Raise the blocks that made up the fallen Monolith and place them on the temporary platform, 

paying special attention to the possibility of finding more fragments in the Gomel, 

repositioning them correctly in order to reassemble the Monolith.  

6. Analyse and possibly reassemble the weir that once regulated the canal’s water intake, and 

the foundation on which the Monolith once stood.  
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7. Hydrogeological investigation of water circulation in the rock wall containing rock reliefs and 

inscriptions, to determine whether surface humidity and internal flows are present before 

starting restoration operations (Annex 3).  

8. Analyse the rock face and draw up a stabilization project to prevent break-offs that might be 

dangerous for visitors and tourists. Clean, consolidate and protect the whole rock wall and all 

its rock reliefs and inscriptions (Annex 3). 

9. Analyse and produce accurate drawings of all the tombs/hermitages dug into the rock wall, 

whether or not they are close to the reliefs.  

10. Reposition the Monolith after it has been reassembled and stabilized in its upright position. 

The missing parts can be replaced with conglomerate fillers a few centimetres thick, mixed 

with powder made from the same type of stone so as to maintain the original colour but with 

no decoration whatsoever.   

11. Design a nocturnal lighting system for the Khinis monument to showcase cultural events 

organized in adjacent areas on the left bank of the Gomel. The lighting must be uniform, not 

focussed on details of the architecture, and the light sources should be hidden from the sight 

of daytime visitors. A similar system needs  to be designed at the site of Maltai (Pl. 5.e.3.6b).  

 

Actions to improve the monument’s accessibility  

The Khinis area contains numerous especially interesting features that would justify the organization 

of structured tourist visits.  

Creation of a linear tour itinerary (a beaten-earth path bordered by stones) to define the visiting area 

and distinguish it from study and intervention areas (Pl. 5.e.3.6a). 

Installation of a standard information board (Information and Recreation Unit) with a panel in Arabic, 

Kurdish and English on a vertical stone surface (Pl. 5.e.3.5). 

These features should be enhanced and presented to visitors not with unsightly panels subject to wear 

and tear over time, but by means of leaflets and/or a specific free app for smartphones handed out 

along with entry tickets. The leaflets and the app should contain a map of the complex and short 

descriptions of the various attractions, so that visitors will be encouraged to explore the area and seek 

out the objects of interest. The following items should be listed for visitors to see:  

1. The canal itself, starting at the foot of the quarry ramp and proceeding along the rock wall to 

the tunnel dug to avoid the first obstacle, a few hundred metres from the starting point. Once 

the canal has been brought back to light and its sides have been stabilized, it will be cleared 

of earth and vegetation, and a periodic maintenance plan will be implemented.  

2. The great rock relief, with indication of the figures it portrays (sovereign, deities, animals and 

symbols), as well as the rock-cut tombs/hermitages.  

3. The Rider Relief, with indication (through appropriate imaging) of the original figures and 

those that may have been added in later eras; also the huge sinkhole nearby and a scientific 

explanation of this karst phenomenon. 

4. The Monolith and the figures portrayed on it (the sovereign, deities, lamassu), and possibly 

the weir that regulated the water inflow to the canal. 
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5. The quarry on the right bank of the canal and the ramp along which blocks of stone detached 

from the cliff were slid down to the water. Here they were loaded onto rafts and conveyed to 

the places where they were going to be used; there they were unloaded onto stone quay walls 

built along the river. In many cases, marks left by the quarrying operations are clearly visible.  

6. A list of the rock reliefs present at the site, indicating their locations, to encourage visitors to 

look for them: those by the tunnel, those high up, the winged-lion fountain, the relief found 

in 2013 of which only two feet can be seen clearly, etc. (Pl. 2.d.1.7). 

The most notable features on the left bank of the Gomel are what remains of a quarry on the rock wall 

that shuts off the area to the east, and the presence of a flat area lying a few metres above the water 

level. The latter offers a unique opportunity to create an observation point for cultural or recreational 

events. 

Because of this area’s importance from an archaeological standpoint it will be necessary to program 

geophysical prospecting in order to check for the presence and location of any archaeological  

remains. Then it will be possible to consider equipping it to host concerts or theatrical performances 

(Pl. 5.e.3.6a). 

 

The problem of reconstructing the original image 

The reassembly and repositioning of the lamassu Monolith raises the issue of whether or not it would 

be correct to try to reconstruct an “image” that inevitably could never exactly replicate the original 

one, because no trace has survived of the position and orientation of the huge stone before it crashed 

into the river and broke into pieces. The alternative would be to leave things as they are today, as 

evidence of events that were part of the monument’s history, and perhaps erect a barrier to protect the 

rock relief from direct contact with the water.  

In this case, though, we need to consider the evocative power of the original image and whether or 

not this should be recreated as far as possible, though not exactly in its lost form: setting the Monolith 

back upright beside the Great Relief to form a symbolic divide between the natural features and those 

made by humankind.  

As noted above, the Khinis complex is in a state of serious deterioration due to the erosion of a large 

part of the reliefs and the inscriptions, the destruction of the figures of deities and royal personages, 

and the digging of cliff-side tombs right through the reliefs. If the Monolith is set upright again, 

despite all this damage, the evocative overall image of the site could be re-established, giving a sense 

of three-dimensionality to the rock relief complex. 

To further support this idea, it should be borne in mind that the fall or deliberate overturning of the 

Monolith was an event of which we know neither the cause nor the period, hence leaving it in its 

present situation would lack any particular historical significance.  

On the contrary, the sculpted stone embodies important artistic and historical values that are 

worthwhile safeguarding, documenting and exhibiting in a composition that approximates the 

original. 

 

b) Jerwan archaeological area 

The aqueduct lies in a very large territory, which on the south side slopes downward towards the 

Duhok road, and is bordered on the north by two low hills that rise gently on either side of the broad 
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wadi. Until a few years ago, the area immediately to the north of the aqueduct was very dangerous 

because of the presence of landmines, but they have now been cleared away. 

The aqueduct was partly excavated early in the last century by Jacobsen and Lloyd (1935). In 

analysing the monument, they identified a surviving portion of the parapet in the north-eastern corner, 

part of the original paving both east and west of the wadi, the extensive restoration work done along 

much of the south-western side, and the inscriptions placed on the jutting buttresses and the sides of 

the artefact that describe and celebrate the work (par. 2.c.3). 

In its day, the aqueduct was an impressive example of what we would call today a major engineering 

work (bridges, dams, complex structures, etc.). Built with cubic ashlar blocks measuring 50-60 cm 

on each side, it is around 280 m long and more than 22 m wide.  

The monument is fairly well preserved, and at present the surrounding environment does not seem to 

present any major problems from this standpoint.  The following actions should however be taken to 

protect the environment and the monument and to facilitate its accessibility.  

 

Actions to protect the environment  

1. Demolish (and remove the rubble from) the small building used to house the caretaker and 

restrooms. It is located very close to the aqueduct, nearly on top of it, thereby causing 

irreparable damage to the immediate environment.  

2. Move the metal fence away from the south side of the aqueduct; it is too close to the 

monument. 

3. To mark off an adequate core zone, define a polygonal border of the archaeological area 

positioned at least 100-150 metres from each side of the aqueduct, and a second polygon 

(buffer zone) 200 metres further out than the first one. 

4. Define areas where construction is absolutely banned, or use other ways to protect non-

encroachable areas; define easements and implementation rules. 

 

 

Actions to preserve the monument 

Today the study of the monument is largely impossible because the building is partly buried under 

huge amounts of backfill. Nonetheless, it is clear that the pillaging of stone blocks has continued over 

the past few decades. In fact, comparison of Jacobsen and Lloyd’s survey of the aqueduct with the 

way it appears today shows that the first jutting buttress (at the eastern end of the southern side) has 

disappeared altogether. Accordingly, the following actions should be undertaken: 

1. Restart the archaeological excavation along the sides of the canal, digging down to its 

foundation.  

2. Clear away the debris and vegetation that cover much of the monument. 

3. Perform an archaeological excavation of the central part of the aqueduct so as to bring to light 

the foundations of the five piers that allowed the wadi water to flow beneath the aqueduct. 

4. Restore the paved perimeters of the five piers so as to enable a better understanding of the 

monument (Pl. 5.e.3.7b). 

5. Remove the backfill deposited over the centuries on the north side and along the eastern and 

western ends of the monument. Some parts of the monument that lie under dozens of metres 
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of earth should be brought to light by extending the excavation of the earth canal leading to 

the aqueduct to at least 150 metres from each of the present-day aqueduct’s ends. 

6. Draw up a plan for periodic maintenance operations so that the canal will not fill up with earth 

washed down from the nearby hills lying east and west of the north side.  

7. Clean, stabilize and protect all the inscriptions and stones on the sides of the aqueduct. 

 

Actions to improve access to the monument 

To facilitate visits to a monument that is very extensive but almost lost in an arid landscape under the 

blazing sun, it will be necessary to consider the possibility of creating an adequate recreational area, 

protected and screened by trees, from which people can view the aqueduct from a distance and grasp 

the relationship between this impressive technical work and the surrounding territory. This area could 

be located half-way up the hill lying to the north-east. Both the access road and the parking areas for 

cars and buses could be hidden by means of a vigorous reforestation project that could produce the 

environmental conditions needed to create a nearly invisible belvedere.  

An Information and Recreation Unit (coffee shop, bookshop, and souvenir shop) would likewise be 

shielded from the view of people visiting the monument. Decorative plants and benches (from which 

the monument can be seen) would make visits more enjoyable (Pl. 5.e.3.7a).  

A stopover area built near the monument will enable tourists to get off the electric mini-train and 

continue on foot to visit it. Leaflets and a smartphone app available at the ticket booth will contain a 

map of the aqueduct and a description of its most interesting architectural features. 

 

c) Gomel Valley (or Shifka Village Valley) 

The lovely Gomel Valley, with the river flowing down its centre, connects the two great 

archaeological complexes of Khinis and Jerwan, and as a tourist attraction would constitute an 

important element in the Park. 

Visible along the right bank of the river, halfway up the hillsides, is the line of the canal, which slopes 

down gently south-eastwards. At the foot of the valley, the canal turns sharply west, heading for the 

imposing Jerwan aqueduct. Following its traces (visible at multiple points along most of the valley), 

one comes upon the remnants of ancient watermills and small aqueducts built to cross minor wadis, 

and stretches of the canal that were dug right through the bedrock (Pls. 5.e.3.3a; 5.e.3.3b). 

From an asphalt road on the left bank of the Gomel it is possible to combine panoramas of the river 

with views of the many wooded areas, the beautiful surrounding hills, the nearly horizontal line of 

the canal, and the archaeological structures that have come to light along its way.  

The Gomel Valley would thus enable visitors to see parts of the irrigation system that are  situated 

more closely to the canal’s normal route, without running into any major technical problems. An 

electric mini-train used for in-depth tours of the park might start from Khinis and end at Jerwan, 

stopping here and there along the valley at stations from which visitors could proceed to specific sites 

on foot. Another more flexible way of visiting the valley could be created by the establishment of 

bridleways (see section 5e.8).  

 

d) Maltai archaeological area (located outside the perimeter of the Archaeological Park) 
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• Placing on the ground of geo-referenced markers at the corners of the core zone polygon. 

• Preparation of maps bearing the geodetic points corresponding to core and buffer zone 

corners. 

• Provisional clearing of the access route to the rock reliefs in order to allow the transit of 

material and equipment for conservation work. 

• Installation of a straight section of fence to block the path a short distance from the 

platform with the rock reliefs. 

• Clearing of the flat area in front of the rock reliefs in order to facilitate the conservation 

work and make all four carvings completely visible. Installation of an adequate nocturnal 

lighting system and positioning of video-cameras connected with the Multimedia Museum 

Centre. 

• Installation of standard information pillar with panel in Arabic, Kurdish and English on a 

vertical stone surface (Pl. 5.e.3.5). 

 

e) Wadi Bandawai (located outside the perimeter of the Archaeological Park) 

• Placing on the ground of geo-referenced markers at the corners of the core zone polygon. 

• Preparation of maps bearing the geodetic points corresponding to core and buffer zone 

corners. 

• Setting up of an archaeological trekking route that passes through the study areas and by 

the various identified and catalogued remains (Pls. 5.e.3.9a; 5.e.3.9b). 

• Rebuilding of the cane cabins and arrangement of the bathing area. 

 

 

 

5.F SOURCES AND LEVELS OF FINANCE 

The only site to be protected and financed is Khinis, which receives funds from the Duhok Directorate 

of Antiquities, itself financed by the Ministry of Municipalities and Tourism. 

 

5.G SOURCES OF EXPERTISE AND TRAINING IN CONSERVATION AND MANAGEMENT TECHNIQUES 

The Directorate of Antiquities of Duhok is directed by the archaeologist Dr Hassan Ahmed Qasim 

and can count on the presence of personnel specialized in archaeology. The Department of Antiquities 

archaeologists also participate in the Italian-Kurdish excavation of Gir-e Gomel and in the LoNAP 

survey. 

The management of a monumental complex of such dimensions, however, requires specialized skills 

not only for excavation and the study of archaeological finds, but also for the conservation of 

monuments and the management – including economic management – of large archaeological 

properties.  

In this regard, among the main shortcomings found in the system of cultural heritage tutelage and 

protection were weaknesses in the organizational structure of the peripheral institutions in charge and 

insufficient technical and scientific preparation of the personnel. Furthermore, control and security 

are at present both unsatisfactory, due to both the inadequacy of the physical structures, and the lack 

of a system for collecting, storing and managing information on the region’s cultural heritage and 
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specific measures for the protection and enhancement of monumental remains. The councils lack the 

human and economic resources needed to develop sustainable tourism.   

For these reasons, a training course for Kurdish students and officials financed by the Italian Agency 

for Development Cooperation was held in 2015. Adherents to the programme were mostly from the 

MMT and the officials and staff of the Duhok, Zakho and Aqre DA.  

The MMT and DA were joined by the universities of Duhok and Zakho, which – although lacking 

archaeology departments – teach courses in geography, geomorphology, biology, natural sciences, 

and to a lesser extent in cultural heritage management, and were thus interested in training students 

in the fields of geoarchaeology, bioarchaeology, conservation, archaeological illustration and the 

recording, conservation and enhancement of cultural heritage.  

The course provided training for the following professional roles: 

• personnel with a basic training in the methods and techniques of archaeological excavation 

and related documentation (technical drawing of archaeological finds, computerized 

archaeological drawing, initial preparation of archaeological finds, archaeological 

photography); 

• personnel with a basic training in geoarchaeology and bioarchaeology;  

• local operators with a basic training in modern digital recording techniques with regard to 

monuments (GIS and WebGIS), conservation techniques, planning and management of 

sustainable archaeological parks (open-air museums) and archaeotourism; 

• personnel with a basic training in management of cultural heritage and related services. 

 

Furthermore, at Erbil in 2008 the Iraqi Institute for the Conservation of Antiquities was established, 

with the following objectives: to fulfil the need for protection and training throughout Iraq; to create 

a team of Iraqi Museums professionals; to provide professional development opportunities for 

museum and Antiquities Department staff. 

 

5.H VISITOR FACILITIES AND STATISTICS 

 

5.h.1 Khinis  

The Khinis site is the only one partially equipped for sightseeing. Immediately beyond the entrance 

gate there is a small building for visitor control, where the watchperson lives. A beaten-earth path 

along the right bank of the Gomel takes visitors from the entrance to the quarry ramp. The road is 

flanked by eucalyptus trees that provide shade and is equipped with benches (Fig. 42). Several rock 

reliefs present along the way (three rock reliefs in niches, the Rider Relief, the Great Relief) are 

marked with signs in Kurdish. Where the path widens, in front of a zone with epikarstic phenomena 

where the cliff with rock reliefs starts, there is a small building used with conveniences. At the centre 

of this open area flies the flag of Iraqi Kurdistan. Beyond the Great Relief there is a narrow path that 

runs next to the rock face, at the end of which a concrete staircase leads up to the top of the quarry 

ramp. 

Entry to the archaeological site is subject to the purchase  of an entrance ticket, but there are no 

statistics on visitor numbers; people come especially for walks, to bathe in the River Gomel (perhaps 
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diving in from the fallen boulders), and to wash cars at the point where the river widens, a little 

upstream from the Monolith. 

 

 

 
Fig. 42. Khinis. The path that leads to the quarry. On the right a row of benches is visible, on the left  the baths. 
 

5.h.2 Jerwan  

Although it is easily accessible from the road linking Duhok and Erbil, the Jerwan site does not offer 

any services for visitors, except for a small house built near the monument on which the Iraqi 

Kurdistan flag flies and which bears an explanatory sign written by the Duhok Department of 

Antiquities (Fig. 43). 

The location is entirely lacking in trees to provide shade, and until a few years ago, there was a 

minefield on the hills to the north-east and north-west of the aqueduct. The site has recently been 

cleared, but, despite this, visitors are rare, just a few organized groups, scholars, and experts interested 

in studying the monument. Since entry to the site is free of charge, there are no statistics on visitor 

numbers. 
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Fig. 43. Jerwan. The small building near the aqueduct. 
 

5.h.3 Maltai  

Maltai is very close to the city of Duhok and may therefore be easily reached by those suitably 

equipped. Up to now, though, the site has not been organized for tourist visits; the rock reliefs may 

be reached only by means of an overgrown and poorly recognizable path that is completely unsuitable 

for visitors. However, young people from Duhok who know the route go there for picnics, to get away 

and to have fun climbing the cliff. Because of its isolation and lack of surveillance, the site is subjected 

to numerous acts of vandalism. 

 

5.h.4 Bandawai 

The Bandawai valley is pleasant and green and suitable for leisure and recreation, especially during 

the hot summer months. 

The location is equipped with a building on the riverbank, which is home to a bar/restaurant. The 

latter has a large open area paved in concrete and covered by a pergola that provides pleasant shade. 

Between the paved area and the river runs a low channel bordered by concrete banks, inside which 

tables and chairs are placed in the hot season; clients sit with their feet in the water (Fig. 44). A diving 

board was built near the bar and along both banks of the river there were reed huts available to 

swimmers, but which have recently been removed. 

The Shiru Maliktha rock relief is not protected or signposted in any way. In 2018, work conducted in 

the bar premises to the south of the tunnel’s exit caused the excavation of many limestone ashlar 

blocks probably belonging to the Assyrian canal connected to the tunnel. 

The path between the Shiru Maliktha relief and the valley is unmarked and very narrow, but 

nevertheless some visitors use it to go swimming in the clear river water. 
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The Bandawai site is very popular with Duhok residents and Iraqi tourists who go to Kurdistan in the 

summer because it is cooler, but the cultural heritage remains are not appreciated. There are no 

statistics regarding visitor numbers; the bar patrons might perhaps give some indication.  

 

5.I POLICIES AND PROGRAMMES RELATED TO THE PRESENTATION AND PROMOTION OF THE 

PROPERTY 
 

5.i.1 Archaeological Park GIS 
LoNAP is building a GIS (Geographical Information System) that collects and manages the results 

of the territorial survey campaigns conducted in the Governorate of Duhok since 2012. The survey 

finds are placed in relation to satellite images, existing maps, and detailed plans, in order to facilitate 

the historical reconstruction of human occupation of the area from prehistory to the Islamic era. 

On this GIS base, which is intended primarily for academic use, the Archaeological Environmental 

Park Information System has been established, making the virtual model an important tool for the 

park’s design and management. 

All the information needed for planning and programming the Archaeological Park has been included 

within the system – and most importantly, all the different areas that make up the entire irrigation 

system have been positioned in relation to each other. In the GIS model, the core areas of the 

Archaeological Park are connected – not only visually but for all aspects related to data handling, 

processing, and output – to the external sites of Maltai and Bandawai, and to all other archaeological 

remains that form part of the water-management system. Thus, the GIS model constitutes a most 

useful tool not just for management of the park, but also for its presentation to visitors; it will therefore 

be placed in the Cultural Area of the Multimedia Museum Centre.  

 

 
 

Fig. 44 Bandawai. The bar near the river. 
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At present, the GIS model of Sennacherib’s Hydraulic System contains the following layers, and 

raster and vectorial components: 

• Small-scale geo-referenced map base with altitudes; 

• Satellite images from Pleiades and Worldview-2; 

• Drone images for Khinis, Jerwan, Maltai and Bandawai areas (Fig. 45);  

• Small-scale linear or shaded contour maps of Khinis (from stereoscopic Pleiades satellite 

images); 

• Large-scale drone maps of Khinis, Jerwan, Bandawai and Gir-e Gomel sites; 

• Park core and buffer zones; 

• Core and buffer zones of Khinis, Jerwan, Maltai and Bandawai; 

• Historical maps of Khinis; 

• Plans of remains recorded at Khinis, Jerwan, Maltai and Bandawai; 

• Plans, orthophotos, sections and elevations of the Jerwan aqueduct from laser scanner surveys; 

• Positions of archaeological remains and historical structures within the park boundary (Shifka 

Valley) (Fig. 46) 

 

 

Fig. 45. Park GIS model: orthophoto of Bandawai prepared from drone images.  

• Maps derived from photographs: shapefiles of roads, rivers, villages, infrastructures, 

cultivated areas etc. (Fig. 46) 

• Processed satellite images: classification. 

• Project proposals for the park: itineraries, botanical garden, museum centre, panoramic 

viewpoints, rest areas, parking areas etc. 

• Laser-scanner and photogrammetry-based 3D drawings of the rock reliefs.  
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• Structured geodatabase compatible with the archaeological discoveries database produced by 

LoNAP  

 

The GIS model will be physically located in the Culture Area of the Museum (documentation centre), 

but will also be accessible via Internet, through connection to the website, with three different levels 

of access: administrators, academics, and park visitors. 

 

5.i.b Website 

To increase public awareness of the Archaeological Environmental Park and promote it 

internationally, a website has been planned that will present the various areas of the park and the sites 

connected to it, by means of texts, images, videos and 3D reconstructions. The website will be updated 

with the results of excavations and archaeological survey work and will explain the principal 

measures – including legislative ones – taken for the protection and conservation of the monuments.  

The website will also make it possible to inform the public about the various cultural and educational 

initiatives that will take place in the Cultural Area of the Archaeological Park, and all the scientific 

advances achieved.  

From the website it will be possible to connect via a specific link to the Archaeological Park GIS, 

which will be accessible at different levels, using different passwords. The three levels will be: 

administrator, academic, visitor.  

 

 
 

Fig. 46. Park GIS model: drainage and archaeological sites in the Shifka Valley. 
 

 

5.i.c Local promotion actions 
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Enacting measures to promote the local area is fundamental to ensure a future for Sennacherib’s water 

network and the Archaeological and Environmental Park. It is necessary not only to attract foreign 

visitors, but also and above all to motivate the Kurdish population to visit its historical heritage by 

involving members directly in visiting, recreational and cultural growth activities. Only through full 

awareness on the part of the inhabitants of Duhok, Kurdistan and Iraq of the uniqueness and great 

historical and artistic value of Sennacherib’s archaeological complex will it be possible to preserve 

the monuments and the landscape that contains them – and transform them into an economic and 

cultural resource. Knowledge of one's own history helps in overcoming conflicts and cultural 

misunderstandings, and creates a stronger, respectful link with the environment and with the remains 

of ancient civilizations. 

For these reasons, the archaeological park project involves the construction of a museum and an area 

equipped with an auditorium, a library, lodgings for students and academics and a documentation 

centre (GIS). Promotional activities will initially be housed in the Duhok Archaeological Museum, 

while in the long term they will be transferred to the Archaeological Park’s Cultural Area. 

Short-term objectives include the production of educational and explanatory material on the irrigation 

complex and on the Khinis, Jerwan, Maltai and Bandawai sites, together with the organization of 

guided tours for citizens of Duhok and the – numerous – Iraqi tourists who choose Kurdistan as a 

holiday destination. In this regard, we intend to encourage and assist tourist agencies to include visits 

to the Sennacherib sites on their tours. 

It will also be important to urge national and local television stations to broadcast documentaries and 

videos on the Assyrian civilization and on Nineveh and Sennacherib, with particular attention to his 

water-management system. 

Lastly, the organization of educational programmes for schools is planned, with guided tours inside 

the park and to related sites, with the activation of workshops aimed at increasing knowledge of the 

Assyrian civilization, with experimentation, through virtual games, of water supply and distribution 

systems, and the recognition and documentation of archaeological remains. 

In the medium term, at the Duhok Archaeological Museum, and then in the new park museum, 

academic meetings will be organized, as well as informative seminars for the local population and  

days with free visits to archaeological sites accompanied by recreational moments inside the park 

areas (barbecues, river bathing, readings in the shade etc.). 

It will also be possible, by adopting the necessary security and protection measures, to organize 

concerts and shows in the Khinis archaeological site, where nocturnal lighting will be installed. 

In addition, in the long term, the construction of a new museum centre is planned, equipped with 

modern IT and multimedia tools that will constitute an essential teaching aid and greatly enhance the 

presentation to visitors of the irrigation system. 

 

 

 

5.J STAFFING LEVELS AND EXPERTISE 

Director General of Antiquities of the KRG, Mr Kaifi Ali Mustafa 

Director of Antiquities of Duhok, Dr Hassan Ahmed Qasim 
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Director of the Duhok Museum, Mr Khaled Abdelkarim Zein Al Amadi, 
Kovan Husein Hasan, Chief archaeologist of the Duhok DA 
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6. MONITORING 

6.A KEY INDICATORS FOR MEASURING STATE OF CONSERVATION 

 
In the case of Sennacherib’s Irrigation System Archaeological Park, the aspects that need monitoring 

are basically the archaeological landscape with regard to the construction of modern buildings, 

excessive plant growth, surface efflorescence, damage due to weathering, damage due to the removal 

of building material or decorated parts, and lastly simple vandalism. 

The setting up of an effective monitoring programme for structural remains, whether internal or 

external to the Archaeological Park, will allow maintenance of the monument’s integrity and 

authenticity, and above all will permit immediate maintenance measures to be taken, thus eliminating 

traumatic forms of emergency conservation. 

With regard to safeguarding the constructive and historical uniqueness of the vast archaeological 

complex, the first form of monitoring concerns the protection of the historical landscape as it was 

created by the intervention of man on the natural environment. 

1. The landscape is a resource that favours economic activity and, if safeguarded and managed, can 

contribute to job creation; it is also a fundamental component of cultural and natural heritage 

contributing to physical and mental well-being and the consolidation of a monument’s integrity and 

authenticity. 

The principal monitoring process thus involves checking that the natural archaeological landscape is 

not affected by the construction of modern buildings that would inevitably spoil the historical 

environment consolidated over time. 

Khinis. This problem is particularly present on the site of Khinis, where some time ago a number of 

houses were erected on the part of the hill where the Great Relief stands, along with many sculpted 

niches, including those bearing the Bavian inscription. The houses have two floors at most, but they 

completely distort the suggestive natural panorama of the isolated gorge chosen by Sennacherib. On 

the same site, not many years ago a reinforced concrete structure was built, probably for catering 

purposes, which is located just a few metres from the figures of Sennacherib and the deities Ashur 

and Mullissu, immortalized in the Great Relief. The contrast is striking and cancels the atmosphere 

that would otherwise surround the great decorative work. 

Jerwan. Even if not in such a pressing way as in Khinis, problems related to the preservation of the 

archaeological landscape are also present in Jerwan. Here the problem is due to the fact that the great 

monument lies at the beginning of an extensive plain that slopes gently down towards the south, while 

to the north it is bounded by two small hills, the wadi and, in the distance, the foothills. The 

problematic side is to the south, where a few kilometres away passes the busy trunk road that connects 

Duhok to Erbil, and where also modern dwellings begin, rising to several floors high.  

Maltai is in an area where the landscape is still sufficiently intact and authentic. At the end of the 

slope along which the four large rock reliefs rise, the city of Duhok spreads out. But all in all, despite 

the high buildings, amusement parks, and hotel lights, modernity is located at a distance (and cannot 

be heard) from the rock face with its many decorations, which thanks to its complete isolation still 

retains a strikingly natural look. 
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Bandawai presents similar problems regarding the maintenance of its evocative natural environment 

rich in water, vegetation, and paths inhabited by remains. 

In this case, it will be necessary to make periodic surveys along the archaeological trekking in order 

to check that the path is still usable, and that the various ancient remains encountered during the visit 

are in good condition. 

In all the cases mentioned above, but especially for Khinis, monitoring will consist of the preparation 

of an overall plan with indication of existing buildings and any new buildings using in particular 

rectified photographs taken with drones and panoramic photos from pre-established vantage points. 

The control operations must be repeated frequently; in any case no less often than once every four 

months. 

2. Another important aspect to monitor is the natural process of deterioration undergone by the 

archaeological structures. In this case, control operations must check for the growth of trees, shrubs 

and herbaceous plants on structures, and the formation on sculpted surfaces of mosses and lichens, or 

efflorescence caused by damp or stagnant water. 

In both cases, it is essential to establish a well organized surveillance and cleaning service involving 

selected personnel who frequently monitor and patrol the archaeological structures. 

With respect to canal cleaning and plant growth checking, the operations must not be less frequent 

that every two months; photographic records will be kept and vantage points will be marked on plans 

In the case of surface formations on the rock reliefs and ancient structures, the checks must be 

performed every three months, with appropriate chemical tests and optical examinations, with 

analysis of samples taken in order to compile statistics on the most frequently occurring forms and 

most effective treatments. 

3. The serious problems of the removal of material for construction and decorated parts of rock reliefs, 

together with recurrent episodes of vandalism (application of oil paint, writing with marker pens, 

incisions, entry of cars into archaeological areas etc.) may be solved only through the continual 

surveillance of tourist sites and maintenance of full efficient protective fencing. The specially 

established security group will be able to use electrical vehicles or horses for periodic patrolling of 

the areas.  

Monitoring may be kept under continuous control through the use of cameras located at strategic 

points and visible on special screens. These will be installed in the premises of the guardians who, as 

indicated in the management project, will have quarters in the Multimedia Museum Centre. 

4. Slope stability controls with respect to the Khinis cliff will be carried out through the installation 

of a protection line with anti-rockfall nets that will also provide protection of the archaeological area. 

With regard to the part of the slope located below these nets and any additional detachment of rock 

bodies, continuous monitoring will be conducted via the installation of an interferometer along the 

eastern bank of the Gomel. 

 

6.B ADMINISTRATIVE ARRANGEMENTS FOR MONITORING THE PROPERTY 

The body responsible for monitoring will be the Antiquities Directorate of the Governorate of Duhok. 

Under the control of this institution, a supervisory group will be set up with responsibility for visitor 
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safety and site protection against vandalism. This group will control the territory by means of daily 

patrols, with assistance from a video camera network. 

With regard to matters concerning the landscape, the deterioration of archaeological structures and 

slope stability problems, a group of specialists with specific skills relating to the different fields will 

be appointed. In part, these will be selected from participants in the training courses held by the Land 

of Nineveh. Training to enhance the cultural heritage of Northern Iraqi Kurdistan project, funded by 

the Italian Agency for Development Cooperation. Other members will be trained during the 

conservation and construction of the Archaeological Park, which will furnish numerous "on-the-job" 

training sessions. 
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7. DOCUMENTATION 

7.A PHOTOGRAPHS AND AUDIOVISUAL IMAGE INVENTORY AND AUTHORIZATION FORM 

Chapter  Format  Caption  Number  

1.1.a Map  Iraq  1.a 

1.1.b  Map  Iraqi Kurdistan  1.b 

1.1.g  Map  Core and buffer zone of Khinis Pl. 1.g.1 

1.1.g  Map Core and buffer zone of Jerwan Pl. 1.g.2 

1.1.g Map Core and buffer zone of Maltai Pl. 1.g.3 

1.1.g Map Core and buffer zone of 

Bandawai 
Pl. 1.g.4 

1.1.g Map Core and buffer zone of the 

archaeological park 
Pl. 1.g.5 

2.a.2 Map Expansion of the Assyrian 

Empire (Petit, Morandi 

Bonacossi 2017) 

Fig. 1 

2.a.2 Map Plan of Khorsabad’s upper town 

with the royal palace and 

residences. 

 

Fig. 2 

2.a.3 Map Localization of Khorsabad and 

Nineveh. 

 

Fig. 3 

2.a.3 Map Map of Nineveh. 

 

Fig. 4 

2.a.3 Photograph Nineveh’s town walls (Salih 

2017, 97). 

Fig. 5 

2.a.4 Map The four phases of  

Sennacherib’s irrigation system. 

 

Fig. 6 

2.a.4 Map The first phase of the irrigation 

system: the Kisiri canal (Ur 

2005, fig. 3). 

Fig. 7 

2.a.4 Map The second phase of the 

irrigation system (Ur 2005, fig. 

5). 

 

Fig. 8 

2.a.4 Photograph The third phase of the irrigation 

system: the Faideh canal. 

Fig. 9 

2.a.4 Photograph The Maltai rock reliefs. Fig. 10 

2.a.4 Photograph The Faideh rock reliefs. Fig. 11 

2.a.4 Photograph The third phase of the irrigation 

system: the Shiru Maliktha rock 

relief at the head of the 

Bandawai canal. 

Fig. 12 

2.a.4 Photograph The northern inscription of the 

aqueduct at Jerwan. 

 

 

Fig. 13 
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2.a.4 Photograph The fourth phase of the irrigation 

system: the canal of Khinis and 

the tunnel. 

 

Fig. 14 

2.a.4 Photograph The fourth phase of the irrigation 

system: the canal running along 

the Shifka valley. 

 

Fig. 15 

2.b Photograph A view of the Navkur plain.  Fig. 16 

2.c.1 Photograph The Faideh canal buried under 

colluvial deposits. 

 

Fig. 17 

2.c.1 Photograph Detail of the Faideh canal. A 

secondary canal offtake is visible 

in the foreground (Morandi 

Bonacossi 2017) 

 

Fig. 18 

2.c.2 Photograph Shifka valley. The canal of 

Sennacherib running along the 

margin of the hill (Morandi 

Bonacossi 2017). 

 

Fig. 19 

 

 

2.c.2 Photograph Khinis. Niche representing 

Sennacherib in veneration. 

 

Fig. 20 

2.c.2 Photograph Khinis. Rider Relief. 

 

Fig. 21 

2.c.2 Photograph Khinis. Great Relief. 

 

Fig. 22 

2.c.2 Photograph Khinis. View of the sculpted 

Monolith from the east. 

 

 

Fig. 23 

2.c.2 Photograph Khinis. Northern side of the 

Monolith. 

 

Fig. 24 

2.c.2 Photograph One of the four Maltai rock 

reliefs (Panel 2). 
 

Fig. 25 

2.c.3 Photograph Jerwan. Inscription D. 

 

Fig. 26 

2.d.1 Photograph A view of the right riverbank of 

the Khinis site. 

 

 

Fig. 27 
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2.d.1 Photograph Khinis. Edges of the canal in 

squared limestone blocks. 

 

Fig. 28 

2.d.1 Photograph Khinis. Remains of the niche 

with divine symbols at the 

entrance of the tunnel at Khinis. 

 

 

Fig. 29 

2.d.1 Photograph Khinis, the Great Relief; detail of 

Sennacherib. 

 

Fig. 30 

2.d.1 Photograph Reconstruction of the Monolith 

by Jacobsen and Lloyd 1935. 

 

Fig. 31 

2.d.1 Photo View of the Gomel's west bank 

and its geological formations 

seen from the east. 

Fig. 32 

2.d.1 Photo View of the quarry ramp seen 

from the top of the Great Relief. 

Fig. 33 

2.d.1 Photograph Khinis. Niche no. 3. 

 

Fig. 34 

2.d.2 Photograph Jerwan. A view of the aqueduct.   

 

Fig. 35 

2.d.2 Photograph Jerwan. Two piers forming a false 

arch. 

 

Fig. 36 

2.d.2 Photograph Jerwan. Part of the stone 

pavement 

 

Fig. 37 

2.d.3 Photograph Maltai. Detail of a rock relief.  

 

 

Fig. 38 

2.d.4 Photograph Bandawai. A view of the niche; 

a double row of circular cuts is 

visible. 

 

Fig. 39 

2.d.4 Photograph Bandawai. A view of the valley. 

 

Fig. 40 

2.d.4 Photograph Bandawai. Reed huts used by 

swimmers. 

Fig. 41 

5.h.1 Photograph Khinis. The path that leads to the 

quarry. On the right side a row of 

Fig. 42 
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7.B ADDRESS WHERE INVENTORY, RECORDS AND ARCHIVES ARE HELD 

Directorate of Antiquities of Duhok, Barzan Highway, Duhok, Kurdistan Region of Iraq 

antiquitiesduhok1@gmail.com 

hassan_5618@yahoo.com 

http://www.mun-dhk.org 

info@mun-dhk.org 
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