
1. IDENTIFICATION OF PROPERTY

1.a COUNTRY

Iraq

1.b STATE, PROVINCE OR REGION
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 tribu-
taries, the Great Zab and the Little Zab.
Area: 40,643 square kilometres 

Pl. 1a. Map of Iraq (National Geographic, Esri, DeLorme, HERE, USGS, NASA, ESA, METI, NRCAN, GEBCO, NOAA).
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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 moun-
tain ridges contain the only forestland in the region.
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 consid-
erably 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 

Pl. 1b. Iraqi Kurdistan, Governorate of Duhok and districts (wikimapia.org).

http://www.italianexpo.it/
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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 Unit-
ed 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 Re-
gion 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 ma-
jority living and working in the three cities of Erbil, Duhok 
and Sulaimani and working in the government, construc-
tion, and trade. In the 1980s, Saddam Hussein’s regime 
destroyed over 4,000 villages and forcibly moved their res-
idents to collective towns. Many of these villages have now 
been rebuilt. After 1991, the Kurdistan Regional Govern-
ment rebuilt 2,620 of about 4,000 destroyed villages.

1.c NAME OF PROPERTY

Sennacherib’s Hydraulic System.

1.d GEOGRAPHICAL COORDINATES TO THE NEAREST SECOND

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

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

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 Archaeological Park Duhok Pl. 1.g.5

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 

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

5 Archaeological Park Core and buffer zone - Archaeological Park Pl. 1.g.5

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

Sennacherib’s Hydraulic  
System

Duhok TOTAL 10472.30 2313.02 12785.32 Pl. 1.g.5
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Pl. 1.g.1. Khinis.
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n. N E

1 36°45’27.69” 43°24’57.03”

2 36°45’30.70” 43°24’58.27”

3 36°45’33.95” 43°24’59.70”

4 36°45’40.91” 43°25’4.79”

5 36°45’43.10” 43°25’7.14”

6 36°45’43.49” 43°25’8.09”

7 36°45’46.17” 43°25’9.84”

8 36°45’46.61” 43°25’11.61”

9 36°45’46.26” 43°25’13.38”

10 36°45’45.02” 43°25’13.69”

11 36°45’44.35” 43°25’14.92”

12 36°45’44.44” 43°25’15.52”

13 36°45’43.42” 43°25’17.6”

14 36°45’42.40” 43°25’19.32”

15 36°45’40.39” 43°25’22.92”

16 36°45’37.22” 43°25’21.78”

17 36°45’33.14” 43°25’16.98”

18 36°45’32.19” 43°25’13.09”

19 36°45’31.27” 43°25’12.27”

20 36°45’26.64” 43°25’10.68”

21 36°45’24.24” 43°25’8.12”

22 36°45’24.95” 43°25’2.43”

23 36°45’26.42” 43°24’58.47”

(Pl. 1.g.1)

1.g GEOGRAPHICAL COORDINATES OF CORE AND BUFFER ZONE

KHINIS BUFFER ZONE  

n. N E

1 36°45’25.83” 43°24’48.77”

2 36°45’32.31” 43°24’50.54”

3 36°45’36.59” 43°24’52.30”

4 36°45’44.71” 43°24’58.19”

5 36°45’48.17” 43°25’1.99”

6 36°45’51.45” 43°25’4.22”

7 36°45’53.29” 43°25’11.28”

8 36°45’51.59” 43°25’19.62”

9 36°45’49.65” 43°25’20.39”

10 36°45’48.66” 43°25’21.94”

11 36°45’47.84” 43°25’23.65”

12 36°45’43.60” 43°25’31.56”

13 36°45’38.66” 43°25’30.86”

14 36°45’34.95” 43°25’29.96”

15 36°45’27.93” 43°25’22.08”

16 36°45’26.94” 43°25’20.73”

17 36°45’25.36” 43°25’19.19”

18 36°45’16.60” 43°25’11.75”

19 36°45’18.65” 43°24’59.81”

20 36°45’21.22” 43°24’53.27”

KHINIS CORE ZONE  
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Pl. 1.g.2. Jerwan.

n. N E

1 36°40’7.19” 43°23’28.11”

2 36°40’12.30” 43°23’24.34”

3 36°40’15.10” 43°23’24.93”

4 36°40’17.46” 43°23’26.25”

5 36°40’17.45” 43°23’30.40”

6 36°40’14.84” 43°23’36.62”

7 36°40’13.78” 43°23’42.32”

8 36°40’13.13” 43°23’47.12”

9 36°40’9.18” 43°23’47.61”

10 36°40’4.87” 43°23’45.56”

11 36°40’4.17” 43°23’37.52”

(Pl. 1.g.2)

JERWAN BUFFER ZONE  

n. N E

1 36°40’1.96” 43°23’22.70”

2 36°40’11.15” 43°23’15.91”

3 36°40’17.04” 43°23’17.15”

4 36°40’23.97” 43°23’21.12”

5 36°40’23.93” 43°23’32.36”

6 36°40’20.98” 43°23’39.39”

7 36°40’20.16” 43°23’43.88”

8 36°40’18.68” 43°23’54.54”

9 36°40’8.28” 43°23’55.80”

10 36°39’58.84” 43°23’51.33”

11 36°39’57.54” 43°23’36.45”

JERWAN CORE ZONE  
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Pl. 1.g.3. Maltai.

n. N E

1 36°50’17.3688” 42°56’36.3192”

2 36°50’19.7124” 42°56’33.3888”

3 36°50’25.458” 42°56’32.082”

4 36°50’29.4792” 42°56’35.8044”

5 36°50’31.2792” 42°56’40.1244”

6 36°50’29.8968” 42°56’47.6448”

7 36°50’25.926” 42°56’49.1496”

8 36°50’23.6004” 42°56’49.7364”

9 36°50’19.5324” 42°56’49.3188”

10 36°50’17.1492” 42°56’45.2004”

(Pl. 1.g.3)

n. N E

1 36°50’12.084” 42°56’32.7336”

2 36°50’16.8072” 42°56’27.6792”

3 36°50’26.0916” 42°56’23.5824”

4 36°50’34.8144” 42°56’30.39”

5 36°50’37.2336” 42°56’38.1876”

6 36°50’34.5804” 42°56’53.4876”

7 36°50’28.2336” 42°56’55.8024”

8 36°50’22.1496” 42°56’56.166”

9 36°50’15.5004” 42°56’56.1948”

10 36°50’10.6584” 42°56’46.9536”

MALTAI BUFFER ZONE  MALTAI CORE ZONE  
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Pl. 1.g.4. Bandawai.
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n. N E

1 36°44’31.37” 43°2’16.59”

2 36°44’33.62” 43°2’15.32”

3 36°44’36.44” 43°2’12.86”

4 36°44’37.98” 43°2’10.65”

5 36°44’39.03” 43°2’8.67”

6 36°44’41.35” 43°2’6.49”

7 36°44’44.94” 43° 2’1.73”

8 36°44’46.59” 43° 1’58.50”

9 36°44’50.27” 43° 1’56.30”

10 36°44’53.43” 43° 1’55.29”

11 36°44’57.19” 43°1’54.56”

12 36°45’1.30” 43°1’54.47”

13 36°45’5.99” 43°1’56.76”

14 36°45’10.95” 43°2’2.31”

15 36°45’11.01” 43°2’6.63”

16 36°45’7.70” 43°2’11.81”

17 36°45’6.12” 43°2’12.88”

18 36°45’4.66” 43° 2’17.98”

19 36°45’0.95” 43° 2’18.69”

20 36°44’58.49” 43° 2’17.29”

21 36°44’56.42” 43° 2’15.74”

22 36°44’53.75” 43° 2’15.25”

23 36°44’49.84” 43° 2’17.23”

24 36°44’45.79” 43° 2’18.87”

25 36°44’43.40” 43° 2’19.44”

26 36°44’41.63” 43° 2’19.37”

27 36°44’38.75” 43° 2’21.02”

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)

n. N E

1 36°44’26.43” 43° 2’10.58”

2 36°44’30.35” 43° 2’8.33”

3 36°44’32.04” 43° 2’6.85”

4 36°44’34.25” 43° 2’3.06”

5 36°44’37.97” 43° 1’59.56”

6 36°44’41.78” 43° 1’55.91”

7 36°44’43.94” 43° 1’53.46”

8 36°44’46.71” 43° 1’51.99”

9 36°44’50.09” 43° 1’49.68”

10 36°44’55.74” 43° 1’46.56”

11 36°45’2.45” 43° 1’46.39”

12 36°45’9.44” 43° 1’49.80”

13 36°45’17.37” 43° 1’58.67”

14 36°45’17.53” 43° 2’9.39”

15 36°45’11.95” 43° 2’18.11”

16 36°45’5.75” 43° 2’24.40”

17 36°45’1.88” 43° 2’24.81”

18 36°44’58.68” 43° 2’24.37”

19 36°44’54.69” 43° 2’23.39”

20 36°44’49.81” 43° 2’23.09”

21 36°44’46.66” 43° 2’23.39”

22 36°44’44.72” 43° 2’24.58”

23 36°44’43.54” 43° 2’26.50”

24 36°44’41.03” 43° 2’29.34”

25 36°44’35.09” 43° 2’32.79”

26 36°44’27.46” 43° 2’30.45”

27 36°44’24.03” 43° 2’17.28”

BANDAWAI BUFFER ZONE  BANDAWAI CORE ZONE  
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Pl. 1.g.5. Core and buffer zone of the Archaeological Park and the archaeological sites of Khinis and Jerwan (Pleiades satellite image).
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ARCHAEOLOGICAL PARK CORE ZONE  ARCHAEOLOGICAL PARK BUFFER ZONE  

n. N E

1 36°39’26.06” 43°22’56.68”

2 36°39’34.01” 43°22’53.96”

3 36°39’52.84” 43°22’33.47”

4 36°40’6.01” 43°22’26.87”

5 36°40’20.37” 43°22’34.80”

6 36°40’31.69” 43°22’31.60”

7 36°40’38.70” 43°22’34.43”

8 36°40’46.33” 43°22’29.19”

9 36°41’4.63” 43°22’27.35”

10 36°41’16.95” 43°22’30.10”

11 36°41’25.81” 43°22’22.60”

12 36°41’31.82” 43°22’20.43”

13 36°41’37.47” 43°22’27.19”

14 36°41’39.56” 43°22’25.55”

15 36°41’44.51” 43°22’25.35”

16 36°41’46.68” 43°22’27.40”

17 36°41’51.86” 43°22’23.50”

18 36°41’58.13” 43°22’25.51”

19 36°42’20.66” 43°22’11.26”

20 36°42’28.09” 43°22’14.25”

21 36°42’48.61” 43°22’6.65”

22 36°43’1.38” 43°22’12.06”

23 36°43’8.98” 43°22’7.52”

24 36°43’19.03” 43°22’5.71”

25 36°43’25.52” 43°22’7.72”

26 36°43’55.44” 43°22’16.51”

27 36°44’23.08” 43°22’18.73”

28 36°44’35.41” 43°22’43.12”

29 36°44’59.16” 43°22’45.53”

30 36°45’3.29” 43°23’31.48”

31 36°45’33.32” 43°23’39.17”

32 36°45’40.10” 43°23’51.36”

33 36°45’59.39” 43°24’13.91”

34 36°45’57.20” 43°24’29.05”

35 36°46’12.19” 43°24’44.76”

36 36°46’15.81” 43°25’6.29”

37 36°46’2.07” 43°25’48.09”

38 36°45’50.57” 43°25’54.09”

39 36°45’38.24” 43°25’56.74”

40 36°45’23.09” 43°25’57.45”

41 36°45’6.28” 43°26’12.02”

n. N E

1 36°39’6.29” 43°22’41.99”

2 36°39’25.90” 43°22’35.99”

3 36°39’44.03” 43°22’16.17”

4 36°40’6.32” 43°22’4.99”

5 36°40’22.04” 43°22’13.68

6 36°40’48.26” 43°22’8.07”

7 36°41’7.82” 43°22’7.05”

8 36°41’24.35” 43°22’2.54”

9 36°41’34.97” 43°21’56.20”

10 36°42’2.73” 43°22’0.08”

11 36°42’13.44” 43°21’52.04”

12 36°42’30.70” 43°21’51.98”

13 36°42’48.54” 43°21’45.34”

14 36°43’4.20” 43°21’47.30”

15 36°43’19.72” 43°21’45.39”

16 36°44’3.60” 43°21’56.97”

17 36°44’32.41” 43°21’59.28”

18 36°44’44.86” 43°22’23.91”

19 36°45’13.50” 43°22’27.00”

20 36°45’17.82” 43°23’14.61”

21 36°45’42.96” 43°23’21.05”

22 36°45’52.46” 43°23’38.14”

23 36°46’16.92” 43°24’6.72”

24 36°46’14.83” 43°24’21.15”

25 36°46’26.93” 43°24’33.82”

26 36°46’32.71” 43°25’8.21”

27 36°46’14.55” 43°26’3.45”

28 36°45’55.15” 43°26’13.57”

29 36°45’39.93” 43°26’16.84”

30 36°45’28.07” 43°26’17.40”

31 36°45’12.83” 43°26’31.14”

32 36°44’57.76” 43°26’34.11”

33 36°44’49.36” 43°26’33.97”

34 36°44’47.31” 43°26’39.89”

35 36°44’33.36” 43°26’43.31”

36 36°44’24.36” 43°26’59.79”

37 36°44’13.64” 43°27’35.15”

38 36°43’53.89” 43°27’45.71”

39 36°43’26.05” 43°28’51.46”

40 36°43’4.67” 43°28’55.25”

41 36°42’36.60” 43°29’6.35”
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n. N E

42 36°44’56.60” 43°26’13.93”

43 36°44’38.75” 43°26’13.62”

44 36°44’35.79” 43°26’22.17”

45 36°44’23.68” 43°26’25.13”

46 36°44’9.86” 43°26’50.45”

47 36°44’0.89” 43°27’20.02”

48 36°43’42.21” 43°27’30.01”

49 36°43’15.55” 43°28’32.96”

50 36°43’1.04” 43°28’35.54”

51 36°42’27.86” 43°28’48.66”

52 36°42’2.67” 43°29’20.41” 

53 36°41’39.99” 43°29’27.27” 

54 36°41’6.75” 43°29’52.83”

55 36°40’37.29” 43°29’52.42”

56 36°40’28.69” 43°29’59.11”

57 36°40’20.41” 43°29’57.58”

58 36°40’10.07” 43°29’52.03”

59 36°39’51.50” 43°29’48.02”

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)

n. N E

42 36°42’10.99” 43°29’38.63”

43 36°41’45.95” 43°29’46.20”

44 36°41’11.88” 43°30’13.05”

45 36°40’41.87” 43°30’12.63”

46 36°40’32.23” 43°30’20.14”

47 36°40’15.92” 43°30’17.10”

48 36°40’5.40” 43°30’11.47”

49 36°39’57.45” 43°30’9.75”

50 36°39’46.63” 43°30’24.37”

51 36°39’22.34” 43°30’24.51”

52 36°39’9.85” 43°30’19.33”

53 36°38’39.41” 43°29’53.80”

54 36°38’34.63” 43°29’11.04”

55 36°38’37.48 43°29’3.20”

56 36°38’37.65” 43°28’16.14”

57 36°39’15.07” 43°26’33.10”

58 36°39’28.77” 43°25’14.50”

59 36°39’28.21” 43°24’32.30”

ARCHAEOLOGICAL PARK CORE ZONE  ARCHAEOLOGICAL PARK BUFFER ZONE



2. DESCRIPTION OF PROPERTY

2.a  HISTORY AND DEVELOPMENT

The region that today lies within the borders of Iraqi Kurd-
istan is a semi-arid territory in which dry-farming is possi-
ble. However, in order to increase yield, reduce dry-farm-
ing 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 cul-
tural 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 sup-
ply 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 peo-
ple, ignorant of artificial irrigation, turned their eyes heav-
enward 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 monu-
ments of great importance such as the rock reliefs of Mal-

tai, 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 tech-
nical and logistic organization necessary for its planning, 
construction and maintenance, as the hydraulic system 
of Nineveh required – is on a par with other known wa-
ter-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 reliefs and their in-
scriptions, royal power made sacred the landscape and le-
gitimized 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 7th 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). 
The Assyrian Empire managed to survive for nearly a mil-
lennium, basing its power not only on exceptional military 



44  -  Roberto Orazi

Fig. 1. Expansion of the Assyrian Empire (Petit and Morandi Bonacossi 2017, 16, reprinted with permission).

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 narrat-
ed 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 sys-
tems and road networks – and involved the construction 
of large urban centres with magnificent public buildings 
and stunning court art. Assyrian palace bureaucracies con-
ceived of this abundant documentation and the new impe-
rial landscape resulting from its territorial realization as a 
means to reinforce an official narrative that aimed to en-

hance 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 As-
syrian 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 progres-
sively 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). Follow-
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ing the generalized crisis experienced by the entire Near 
East during the 12th-11th centuries – which led to the col-
lapse 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 coin-
ciding 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 pro-
gressive 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 sover-
eign 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 territo-
ry 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 in-
ternal political crisis ended in 744 BC with the enthrone-
ment 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 gar-
risons and intense construction activity in the new provin-
cial 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), the situation became critical: the Assyrian Empire 
was too large, reaching as far as Egypt. In 612 BC, Ninev-
eh, 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 Assyri-
an 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 in-
terventions 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 (Fig. 3); 

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 Assyr-
ian heartland that were transformed – at least locally – 
from extensive dry-farming to intensive, predictable and 
high-productivity rural landscapes based on irrigation; 

Fig. 2. Plan of Khorsabad’s upper town with the royal palace and 
residences (Dur-Sharrukin; Loud and Altman 1938, pl. 70).
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Fig. 3. Localization of Khorsabad and Nineveh.

5. the symbolic appropriation of dominated landscapes 
through the carving of commemorative monuments 
(rock reliefs, rock stelae and royal inscriptions) at sym-
bolically 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 hinter-
land 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. Sen-
nacherib’s military activity focussed on two main fronts: 
firstly the Levant, where the sovereign personally led a se-
ries 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.
Sennacherib’s second great military objective was to re-
solve the “Babylonian question”: after the deposition of 
the Chaldean ruler Marduk-apla-iddina and the impo-
sition 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 de-
stroy Babylon in 689 BC.
In addition to his important military activity, Sennacherib’s 
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Fig. 4. Map of Nineveh (Petit and Morandi Bonacossi 2017, fig. 
23.1, reprinted with permission). 

Fig. 5. Reconstruction of Nineveh’s city walls and the Nergal 
Gate (copyright 2017 Learning Sites, Inc.).

reign was characterized by an epochal change: the last 
transferral of the Assyrian capital, from Dur-Sharrukin to 
Nineveh (Figs. 2-3). The reasons for this choice must have 
been mainly strategic, given its better geographical loca-
tion 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 attrib-
uting an ideological significance to this decision: the ruler 
also moved the capital in order to detach himself symbol-
ically 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 ur-
ban 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, symboli-
cally composed of plants from every corner of the known 
world gathered together in his new wonderful capital.
Riccardo Menis

2.a.4 Construction phases of the canal system 
1

The branched system of canals irrigating the Nineveh hin-
terland has already been investigated by the seminal stud-
ies 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 Ex-
pedition 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 ca-
nals, 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 

1  The text of this section was partly reproduced from Morandi Bo-
nacossi 2018a.
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Fig. 6. The four phases of Sennacherib’s irrigation system.
Fig. 7. The first phase of the irrigation system: the Kisiri canal (Ur 
2005, fig. 3; reprinted courtesy of Jason Ur, Harvard University). 

the region of Iraqi Kurdistan has seen a resurgence of ar-
chaeological activity after decades in which political factors 
held back the exploration of the region’s vast heritage. The 
Land of Nineveh Archaeological Project (henceforth LoN-
AP), 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) accom-
plished the construction of the Nineveh hydraulic engi-
neering projects in four stages over 15 years (Fig. 6). All 
four canal systems belong to this very ambitious building 
programme and in terms of the invention of new technical 
ideas constitute highly important remains of that period. 
The first stage of Sennacherib’s irrigation programme was the 
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Fig. 8. The second phase of the irrigation system (Ur 2005, fig. 5; 
reprinted courtesy of Jason Ur, Harvard University).

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

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). 
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 Ki-
siri canal can be reconstructed almost in its entirety from the 
surviving traces visible on CORONA satellite photographs 
(Fig. 7). This canal, which is more than 15 km long, descend-
ed 11 m in the stretch from the al-Shallalat Dam, where the 
canal head has been located, to Nineveh2. 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 reconnaissance cam-
paign 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 oc-
tagonal 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 

2  The recent analysis of HEXAGON, GAMBIT, and U2 aerial im-
agery by Jason Ur (in press) has made it possible to propose that the 
canal began further upstream than earlier reconstructions afforded.

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 fragment-
ed and not always identifiable network (Ur 2005).
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 Sen-
nacherib 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, which were 
brought together into a single system notwithstanding the 
fact that interconnections between them had not been es-
tablished through fieldwork or satellite imagery analysis. A 
massive cross-watershed canal discovered by David Oates 
in 1957-1958 (Fig. 6) 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, 



50  -  Roberto Orazi

Fig. 10. The Maltai rock reliefs. Fig. 11. The Faideh rock reliefs.

49-52; Ur 2005, 332-335). Julian Reade identified a third ca-
nal 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). 
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 arti-
ficial 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 sec-
tions and the commemorative reliefs associated with some of 
them (Maltai, Faideh and Bandawai/Shiru Maliktha).
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 identi-
fied on the left canal bank. It is possible that this site con-
trolled the confluence of the canal into the wadi. No con-
nection 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).

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 irri-
gating 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 eco-
nomically and probably also politically important area.
As a consequence of this, the actual Northern System 
would seem to have been a much smaller irrigation sys-
tem than assumed by Reade: it was limited to the inter-
connected Bandawai and Uskof canals and the Tarbisu 
canal and did not include the Maltai and Faideh channels, 
which were not regional hydraulic features, but rather ca-
nals excavated for local irrigation (Morandi Bonacossi 
2018a, 93).
This new evidence from LoNAP fieldwork raises the ques-
tion 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 Sen-
nacherib mainly due to their close association with the Mal-
tai 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 inscrip-
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Fig. 12. The third phase of the irrigation system: the Shiru Malik-
tha rock relief at the head of the Bandawai canal.

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

tions and the Mount Musri and Kisiri irrigation systems. 
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 – 
though still unexcavated – 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 re-
sponsible 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 pro-
gramme. The waters of the River Gomel (called Atrush in 
its upper course) were diverted into a tributary of the Khosr 
by means of a 55 km-long canal that started at Khinis/Kha-
nusa 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 Bona-
cossi 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 transforma-
tion of the region as part of the Land of Ashur through 
a programme of centralized landscape planning (Morandi 
Bonacossi 2018a and b). 

The course of the canal may be identified in several loca-
tions 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 north-
ern 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 2000a, 347-354). A shorter inscription on the aque-
duct at Jerwan describes the feature and mentions some 
local place-names (Jacobsen and Lloyd 1935, 20-1; Fales 
and Del Fabbro 2014; Fig. 13).
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 Kh-
inis 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 re-
mains of the weir that gave rise to the canal. This ran along 
the entire east 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 excavat-
ed (Jacobsen and Lloyd 1935; Fig. 14). Water from a spring 
to the north of the village was probably also diverted into 
the canal.
The canal follows the course of the Gomel along the 
hillside (Fig. 15) to the point where the river enters the 
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Fig. 14. The fourth phase of the irrigation system: the canal of Khinis and the tunnel.

Fig. 15. The fourth phase of the irrigation system: the canal running along the Shifka Valley.
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Fig. 16. A view of the Navkur plain.

Navkur plain. Here the canal turns west towards the Jer-
wan 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 deep-
ened for a distance of 55 km, and that the infrastructure 
included the Jerwan aqueduct and another 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-Turani-
an region and Zagros mountain steppe ecoregion.
A significant portion of the region containing Sennach-
erib’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) val-
ley, made clear that the mountainsides are dotted with 
dozens of caves and rock-shelters. 
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 promi-
nent outcrop of Jebel Maqloub (Fig. 16).
The plain is well-watered by the River Al-Khazir, a ma-
jor 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 
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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, Figs. 
9-10). Cereals can therefore be cultivated using a dry-farm-
ing system, which is also locally enhanced by irrigation, 
particularly in the water-rich plain of Navkur, where vari-
ous 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 re-
gion. 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 grass-
land, 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 canals3

Sennacherib tapped both rivers and springs to feed the ca-
nals. 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 wa-
ter tables will not be refilled and the springs will dry up 
(Ur 2005, 339). 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-Shal-
lalat/Kisiri and Khinis (Ur 2005); such a strategy is certain 
at Shiru Maliktha/Bandawai and probable at Maltai. 
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 ap-
pear to have tapped small springs and minor gullies as they 
ran across the natural terrain. 

3  The text of this section was partly reproduced from Morandi Bo-
nacossi 2018a.

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 topo-
graphic impediments (Ur 2005). Even when deep excava-
tion 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 exca-
vation was necessary to lower them through various wa-
tersheds. 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 every-
where now buried under colluvial deposits (Fig. 17). 
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 originat-
ing 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). 
Field survey has allowed LoNAP to locate the probable ca-
nal head of the Bandawai system, where the water of the 
perennial Bandawai stream was diverted into a subterra-
nean 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 Bo-
nacossi and Iamoni 2015, figs. 12-14 and Morandi Bonacos-
si 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, 
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Fig. 17. The Faideh canal buried under colluvial deposits.

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

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

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 the oth-
ers. However, water was derived directly from the river up-
stream 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 (Fig. 6, Phase 4) 
aimed at improving our understanding of their construc-
tion technique, geometry, flow and abandonment process-
es. 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 (Fig. 15). 
Along the inner side of the canal, a footpath about 50 cm 
wide was dug out of the rock during the canal’s excava-
tion, possibly to be used as a canal maintenance and clean-
ing walkway.
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 tech-
nique. 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 of all, the Jerwan aque-
duct) 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 ex-
ceptional 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 aq-
ueduct – 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
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Fig. 21. Khinis. Rider Relief.Fig. 20. Khinis. Niche no. 11 representing Sennacherib in vener-
ation.

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 contin-
uous supply of water to the capital, Nineveh, and increas-
ing 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 (sta-
ple 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 perspec-
tive: 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, con-
sisting 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 elab-

orate rock complex in Assyria – is located on the west bank 
of the River Gomel, on a narrow curve next to an exten-
sive 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). 
The king’s clothing is typical of Neo-Assyrian imperial ico-
nography, 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” (Fig. 21) is located on a rectangular 
panel: this may have originally contained a large Akkadian 
inscription placed at the centre, framed laterally by two mir-
ror-image figures of the sovereign, surmounted by a proces-
sion of statues of gods on the left and by the gods’ symbols 
on the right (Reade and Anderson 2013). The relief was sub-
sequently reworked: in the centre the figure of a knight was 
sculpted mounted on his steed, with spear lowered. This in-
tervention dates to the post-Assyrian period, and has largely 
obliterated the original Assyrian relief (Pl. 2.d.1.3).
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Fig. 22. Khinis. Great Relief.

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).

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 di-
vine 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 di-
vided 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 regis-
ter 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). 
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 iden-
tical 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 under-
ground section of the great Bandawai canal, Sennacherib 
had his own image carved on the back wall of a deep rec-
tangular 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.
Riccardo Menis

2.c.3 The inscriptions
Known since the mid-19th nineteenth century thanks to 
transcriptions made by Sir Austen Henry Layard, the in-
scription of Khinis (also called the ‘Bavian inscription’) 
constitutes the main epigraphic document relating to Sen-
nacherib’s great hydraulic system, both in terms of size and 
information content. It is repeated almost identically in 
three of the twelve rock niches of the Khinis site (Fig. 20). 
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 Ashur 
and the other main deities of the Assyrian pantheon, fol-
lowed by the sovereign’s name and titles. The second part 
of the inscription refers to the building activities undertak-
en in the city of Nineveh, proceeding then to the descrip-
tion of the construction stages of the water-management 
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Fig. 26.  Jerwan. Inscription D.

ond the Assyrian monarch reports that he “[…] marched in 
the lands of the Kassites and Yasubigalli […]” and “[…] con-
quered 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 sug-
gests that those of D also came from a palace: this material 
might have been obtained from the demolition of a pre-ex-
isting 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 subsid-
ence under the weight of the massive structure (Jacobsen 
and Lloyd 1935; Fales and Del Fabbro 2014).
Riccardo Menis

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 inscrip-
tions), Walter Bachmann in 1914 (documentation of mon-
uments and topographical map) and by Thorkild Jacobsen 
and Seton Lloyd in 1933-1934 (documentation of topog-
raphy and monuments, excavation of part of the canal). 

system: after a list of 18 settlements corresponding to the 
same number of canals, the sovereign tells of the construc-
tion of large sections of the “Patti-Sennacherib” canal (Ca-
nal 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 in-
tervention. 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 de-
scription of the canal’s inauguration and the associated sac-
rifices, 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 Bab-
ylon: 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 ref-
erence 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 ca-
nal system comes from the limestone aqueduct built in Jer-
wan and is carved on the surface of the blocks of which this 
great monument is built. The Jerwan inscriptions show un-
common and rather non-uniform traits, with regard both 
to content and spatial arrangement. Scholars have identi-
fied 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 giv-
en 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 ques-
tion 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 Khaz-
ir/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 sec-
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Fig. 27. A view of the right riverbank at the Khinis site.

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 Directo-
rate 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, ar-
chitectural 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 celebrat-
ing 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 col-

lapsed into the River Gomel. The landscape still preserves 
its authenticity and a great potential historical, aesthetic 
and touristic value (Pl. 4.a.1.1). 
Along the west 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 east side of the river a flat area contains sparse 
archaeological remains that might have belonged to an As-
syrian monumental building. 

The tunnel
About 300 m from the canal head, 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 lime-
stone (Fig. 28). 
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 
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Fig. 28. Khinis. Edge of the canal in squared limestone blocks.

Fig. 29. Remains of the niche with divine symbols at the entrance 
of the tunnel at Khinis (Niche no. 1).

similar. These ashlars of very fine-grained stone were as-
sembled 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.
This engineering work is recorded by the barely legible re-
mains 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.
The tunnel was carved directly into the layers of the lime-
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stone 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 30 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 (sec-
tion 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, per-
haps 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, proba-
bly in the Parthian period, a second knight was sculpted in 
place of the first (Fig. 21, Pl. 2.d.1.3).

The Great Relief 
The large rock relief dominates the point where the ca-
nal branches off from the River Gomel, at the start of the 
ramp leading to the Assyrian 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 

Fig. 30. Khinis. The Great Relief; detail of Sennacherib.
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Fig. 31. Reconstruction of the Monolith by Jacobsen and Lloyd 
1935.

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-im-
age, in the presence of the most important gods of the As-
syrian 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 (Fig. 30), while the 
deities are represented as statues standing on their symbol-
ic animals. 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. 
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 in-
deed shown in the company of Ashur and Ninlil, the “su-
preme 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 Pan-
el 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 re-
lief, while the back is rough and unfinished, showing that 
the rear part must have been hidden or inserted into some 
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 in the riverbed; 
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, proba-
bly due to the movement of the southern base stone (Abdul 
Massih 2017).
The northern carved faces represents Sennacherib on both 
sides and the god Ashur in the middle (Fig. 24); the east-
ern 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 striking aspect of the work that celebrated Sen-
nacherib’s impressive undertaking was undoubtedly con-
centrated in the small area where the canal that brought 

water to the new capital began. At that point, a weir par-
tially 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 es-
tablished in the deserted and dramatic gorge landscape, 
but its presence must also have been felt many kilometres 
away.
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The limestone quarry
Limestone extraction at the site of Khinis was performed 
by Assyrian quarrymen according to two modus operandi: 
the traditional quarry site, cut into the upper layers of the 
rock outcrop and creating a deep pit in the lower strata 
marking the landscape to the north of the Sennacherib re-
lief on the west bank of the River Gomel, and the exploita-
tion of cliff-collapse material lying on both riverbanks.
The River Gomel runs from the north-north-west towards 
the east, forming a bend and shifting its course southwards. 
At the end of the bend, the horizontal layer composing the 
surrounding cliffs slopes downwards towards the south 
(Fig. 32a). The changes in the topography of the geological 
layer are signalled archaeologically on both banks of the 
river, to the west by the famous reliefs with Sennacherib 
and on the eastern bank by the later carving of a tomb in a 
projecting rock. 

The Western Bank 
4 

On the western bank, the cliff is composed, in the northern 
area, of almost horizontal layers of limestone, which slope 
down slightly towards the south (Fig. 32a). In the southern 

4  For more details and information, see also Annexes 1 and 2.

part of the cliff, the inclination of the geological layers be-
comes steeper. 
A depression marks the line of rupture between these two 
sections, creating a small wadi into which rainwater runs 
and then drops over the cliff, creating a circular depression 
(pothole) in the limestone (Fig. 32b). This large circular 
hole eroded by running water, positioned at the edge of the 
rock face with the Sennacherib reliefs, was probably used 
to collect the water run-off and redirect it to the canal that 
was dug underneath this formation. 
The rock exposed on this riverbank may be divided into 
three areas. The southern one includes the carved figures 
of Sennacherib and the Rider Relief (Fig. 32b). The second 
area consists of the deep quarry pit itself, and the third one 
to the north is characterized by the extraction of limestone 
directly from the cliff face or the use of fallen parts of it. 
The northern area contains many installations and cuts re-
lated to stone extraction, and also to water collection. 

The quarry 
The quarry identified by Bachmann (1927) and 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 (Fig. 32b). Observations 

Fig. 32a-b. View of the western Gomel bank and its geological formations seen from the east.
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made at the Jerwan aqueduct and the stone quarry and pe-
trographic analyses of samples from both sites5 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 likely6.
The geological formation seen on the cliffs that border the 
Khinis quarry features horizontal stratified limestone layers 
divided vertically by natural cracks (joints) that span the 
entire height of the rocky prominence. The extraction was 
completely conditioned by the thickness of the horizontal 
strata and the depth of the vertical cracks. The quarrymen 
therefore had only to work in lateral trenches to delimit 
and extract each block. It is also possible that larger piec-
es of rock were extracted and then divided into smaller 
blocks simply using wedges. This technique of quarrying 
was economical and reduced the amount of stone waste 
usually left on site.
The same technique of extraction must have been general-

5  The analyses were carried out by Fabrizio Antonelli at the “Ancient 
Material Analysis Laboratory” (LAMA) of the Istituto Universitario 
di Architettura di Venezia (Antonelli 2017).
6  No other ancient quarry was located in the area during LoNAP’s 
survey.

ised to the entire quarried face that extends from the canal 
source to the surrounding cliff, thus reaching a wide scale 
exploitation. Stone was extracted from the upper layer of 
the cliff face located between the quarry and the canal to 
a width corresponding to that of the rock mass delimited 
by the vertical joints. On the lower level, the quarrying was 
interrupted on a sloping limestone layer towards the south, 
creating a sort of ramp going down from the quarry to the 
canal (Fig. 33). The natural vertical rock face delimiting 
the ramp and the entire area of the canal appear highly 
degraded due to the presence of the vertical cracks in it, 
which is why many fractured limestone beds were left un-
quarried at the level of the ramp.
North of the ramp, removal of stone produced a large, 
deep quarry pit, with the extraction of horizontal layers 
for the entire depth of the vertical massifs (Fig. 32b). The 
blocks were pulled out and dragged down the exposed 
sloping bedding planes, from the upper level of the quarry 
and on the ramp in particular. 
 
The ramp 
The ramp that runs from the quarry to the canal and the 
river extends from the south-east corner of the quarry to 
the canal, and is marked by the Great Relief (Figs. 32b-33). 

Fig. 33. Drone view of the quarry ramp.
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The ramp makes use of a sloping geological layer surface 
that was used by the quarrymen to slide down the blocks 
from the extraction area towards the river or the canal. The 
transportation of these blocks was probably performed 
on wooden boards or sledges that slid on wooden rails 
(Morandi Bonacossi 2018b, 82-86). Some traces of these 
wooden rails on the surface of the ramp confirm this trans-
portation method. Wear marks visible on the surface of 
the ramp show that several pieces of wood running par-
allel to the slope were present under the block, which was 
then slid down toward the transportation area (the canal). 
These wooden elements were generally 9-10 cm wide and 
could be from 50-60 cm to 3-4 m long. 
The blocks that moved on these wooden rails must have 
been secured by a system of ropes, probably attached to 
wooden poles placed in the numerous circular holes dug 
into the ramp that can be seen all along its eastern limit. 
These holes cut into the bedrock have diameters of 80-100 
cm, and straight or slightly flared edges. Some – on the 
edge of the ramp near a carved fountain – are connect-
ed by a small water channel. After the quarry fell into dis-
use these holes, whose original function was linked to the 
transportation of the limestone blocks, might have been 
used to plant trees, thus creating a garden along the river 
and the rock reliefs (see also Bachmann 1927, 5). Similar 
holes were also recorded on the eastern edges of the quarry 
on the two sides of the quarry face, where they were inter-
preted 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 construction of 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 contain-
ing reliefs/stelas featuring the sovereign. Three contain the 
above-mentioned inscription known as the Bavian inscrip-
tion (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 tun-
nel 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.

2.d.2 Jerwan
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 aque-
duct 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). 
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 are-
as 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 de-
scribed by Austen Henry Layard, although he misunder-
stood its nature and purpose: “The remains of a well-built 
causeway of stone, leading to Bavian from the city of Ninev-
eh, may still be traced across the plain to the east of the Je-
bel 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, 

Fig. 34. Khinis. Niche no. 3.
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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 aq-
ueduct 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). 
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 de-
signed 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.
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 mis-

Fig. 35. Jerwan. A view of the aqueduct from the north-west. 
Fig. 36. Jerwan. Two piers forming a false arch.

Fig. 37. Jerwan. Part of the stone pavement.
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alignments. 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 impres-
sion 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 east and west 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 Fab-

bro 2014, 68). The remainder of the huge monument lay 
exposed after its abandonment to wind and rain, and pre-
sumably also to the 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 north-western façade.

2.d.3 Maltai
Maltai is situated south-west of Duhok, about 450 m to 
the south 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 pla-
teau bordered by the rock face and the steep hillside. On 

Fig. 38. Maltai. Detail of a rock relief. 
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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 de-
picts the figure of the king in an attitude of respect towards 
the accompanying deities.
The four sculptured Maltai panels have been more thor-
oughly studied (Rouet 1846; Thureau-Dangin 1924; Bach-
mann 1927, 23-27; Boehmer 1975; Börker-Klähn 1982, 
210-211; Reade 1989; Morandi Bonacossi 2018a). As ob-
served 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 consti-
tute features that are highly distinctive of the period that 
precedes Sennacherib’s reign. These earrings and the fore-
arm stylization are found in several reliefs of Sargon from 
Khorsabad, but are not present on the orthostats of Sen-
nacherib’s Southwestern Palace in Nineveh or in the Kh-
inis ‘Great Relief’. The combination of these iconographic, 
antiquarian and stylistic features has led Morandi Bona-
cossi 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).

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 mod-
est size has been almost completely eroded away; it stands 
at a height of about 7 m at the top of a slope with a scat-
tering of small cavities similar to those on the Khinis quar-
ry 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 roy-
al 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 (section 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) 

Fig. 39. Bandawai. Drone view of the niche; a double row of cir-
cular cuts is visible.
Fig. 40. Bandawai. A view of the valley. 
Fig. 41. Bandawai. Reed huts used by swimmers.
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and the twelve niches at Khinis. A double row of circu-
lar pits, some of which perhaps held the wooden posts 
or pillars of a columned building, surrounds the niche 
(Reade 2002, 309; Fig. 39).
Near the rock relief there is the exit of the above-men-
tioned underground canal dug into the stone using the qa-
nat 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 nar-
row 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 archaeo-
logical trekking visits. 
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