
World Heritage Scanned Nomination 
 
File Name:  1207.pdf              UNESCO Region:   Arab States 
__________________________________________________________________________________________________ 
 
SITE NAME:    Aflaj Irrigation Systems of Oman 
 
DATE OF INSCRIPTION:   16th July 2006 
 
STATE PARTY:   Oman 
 
CRITERIA:      C (v) 
 
DECISION OF THE WORLD HERITAGE COMMITTEE: 
Excerpt from the Decisions of the 29th Session of the World Heritage Committee 
 
Criterion (v): The collection of Aflaj irrigation systems represents some 3,000 still functioning systems in Oman. Ancient engineering 
technologies demonstrate long standing, sustainable use of water resources for the cultivation of palms and other produce in extremely 
arid desert lands. Such systems reflect the former total dependence of communities on this irrigation and a time-honoured, fair and 
effective management and sharing of water resources, underpinned by mutual dependence and communal values.  
 
BRIEF DESCRIPTIONS 
 
The property includes five aflaj irrigation systems and represents some 3,000 such systems still in use in Oman. The origins of this 
system of irrigation may date back to 500 A.D., but archaeological evidence suggests that irrigation systems existed in this extremely 
arid area as early as 2,500 B.C. Aflaj, is the plural of falaj which, in classical Arabic means to divide into shares and equitable sharing of 
a scarce resource to ensure sustainability remains the hallmark of this irrigation system. Using gravity, water is channelled from 
underground sources or springs to support agriculture and domestic use, often over many kilometres. The fair and effective 
management and sharing of water in villages and towns is still underpinned by mutual dependence and communal values and guided 
by astronomical observations. Numerous watchtowers built to defend the water systems form part of the listed property reflecting the 
historic dependence of communities on the aflaj system. Other buildings listed in association with the aflaj are mosques, houses, 
sundials, and water auction buildings. Threatened by the lowering level of the underground water table, the aflaj represent an 
exceptionally well-preserved form of land use.  

Les cinq systèmes d’irrigation inscrits représentent les quelques 3 000 systèmes d’irrigation encore en activité en Oman. La 
construction la plus ancienne pourrait remonter aux environs de 500 apr. J.C. mais des preuves archéologiques récentes suggèrent que 
les systèmes d’irrigation existaient dans la région dès 2 500 avant J.C. Aflaj est le pluriel de falaj qui signifie, en arabe classique, « 
diviser en parts ». Un partage équitable d’une ressource rare afin de garantir sa pérennité, tel est la marque de ce système d’irrigation 
qui conduit l’eau des sources souterraines, par gravité, sur des kilomètres pour alimenter l’agriculture et les peuplements permanents. 
La gestion et le partage équitable et efficace de l’eau dans les villages et les villes sont toujours sous-tendus par des notions de 
dépendance mutuelle et de collectivité, et guidés par des observations astronomiques. De nombreuses tours de guet construites pour 
défendre les systèmes d’adduction d’eau sont intégrées au site. Elles reflètent la dépendance des communautés aux aflaj. D’autres 
constructions sont associées au système : des mosquées, maisons, cadrans solaires, maisons de vente aux enchères de l’eau. Menacé 
par la baisse du niveau des eaux souterraines, l’aflaj représente une forme d’occupation des sols exceptionnellement bien conservée.  
 
 
1.b  State, Province or Region:    Dakhiliya, Sharqiya and Batinah Regions 
 
1.d  Exact location:     
 

Serial ID Number Name Locations Coordinates 

1207-001 Falaj Al-Katmeen Nizwa, Dakhiliya, Oman  N22 56 15.5 E57 40 32.8 

1207-002 Falaj Al-Malki Izki, Interior, Oman  N22 44 22.3 E57 46 35.6 

1207-003 Falaj Daris Nizwa, Dakhiliya, Oman  N22 59 56.0 E57 32 09.8 

1207-004 Falaj Al-Jeela Sur, A'Sharqiya, Oman  N22 47 15.9 E59 10 26.1 

1207-005 Falaj Al-Muyasser Al Rustaq, Interior, Oman  N23 21 08.2 E57 27 57.6 
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The afaj irrigation system of Oman 

1. IDENTIFICATION OF THE PROPERTY 

1.a State Party 

The Sultanate of Oman 

1.b State, Province or Region 

Name ofPrqxr@ 

1. Falaj AI-Khatmeen 

2. Falaj AI-Malki 

3. Falaj Daris 

4. Falaj AI-Jeela 

5. Falaj AI-Muyassar 

1.c Name of Property 

Region 

Dakhiliya 

Dakhiliya 

Dakhiliya 

Sharqiya 

Batinah 

Nizwa 

Izki 

Nizwa 

Sur 

AI Rustaq 

The aflaj irrigation system of Oman 

1.d Geographical coordinates 

The upstream part of the nominated property are linear features (in some cases branched) and they are 
almost entirely below ground. The UTM coordinates shown here refer to the starting and finishing 
points, the mother well and the shari 'a respectively. The below-ground sections are delineated by a 
strip of c 250 m immediately overlying them. 

The downstream part of the nominated property is the overall cultural system of the falaj consisting of 
the water distribution structures and traditional buildings (mosques, watchtowers, ancient houses, 
sundials, auction buildings etc ...) which are a part of agricultural demand areas. The UTM coordinates 
refer to farthest northern, eastern, southern and western limits of the demand areas. 



1. Falaj AI-Khatmeen Mother well Shari 'a 

569288 E, 2536777 N 568473 E, 2535269 

Agricultural Demand area 

Falaj Daris 

Northern limit 

S69603 EJS35S48N 

2. Falaj AI-Malki Mother well Shari 'a 

579736 E, 25148% N 5781 97 E, 2537266 N 

Agricultural Demand area 

Mother well Shari 'a 

554936 E, 25434% N 5563 15 E, 2540635 N 

Northern limit 

579IIOE, 2537112 N 

Eastern limit 

570382 E,2535193 N 

Eastern limit 

578701 E, 2535951 N 

Agricultural Demand area 

Southern limit 

569253 E,2534433 N 

Norihern limit 

55606s EJ539S44 N 

Falaj AI-Jeela Mother well Shari 'a 

723172 E, 2521664 N 717900 E, 2521730 N 

Agricultural Demand area 

1.e Maps and plans, showing the boundaries of the nominated property and buffer 
zone [see Annex A] 

Western limit 

568614 E, 2534936 N 

Southern limit 

577903 E, 2535036 N 

Northern limit 

7179OSE; 2S21829 N 

Falaj AI-Muyassar Mother well Shari 'a 

54763 1 E, 2582594 N 545097 E, 2586228 N 

Agricultural Demand area 

The topographical maps cover: 

Western limit 

577480 E, 2536203 N 

Eastern limit 

555757 E,2538373 N 

- The upstream part of the nominated property, the starting and finishing points, the shari'a 
respectively. The below-ground sections are delineated by a strip of c 250 m immediately 
overlying them. These are linear features (in some cases branched) and they are almost entirely 
below ground. 

Eastern limit 

7181 04 E, 2521751 N 

Northern limit 

S44265 E, 2567090N 

Southern limit 

554698 E, 2536800 N 

Eastern limit 

545082 E, 2586240 N 

Southern limit ' 

543824 E.2585671 N 

Western limit 

554066 E, 2538196 N 

Southern limit 

71 7927 E, 2521721 E 

Western limit 

543272 E, 2586133 N 

Western limit 

717826 E, 2521792 N 
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Map 1 Topographical map showing the location of the five 
nominated properties 
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1.f Areas of upstream part of the nominated property, the proposed buffer zone and 

the agricultural demand area. 

These figures relate to the areas delineated in the topographical maps (see 1.e above). 

Area of upstream Area of buffer Area ofAgricultura1 

nominatedproperv (h zone (KmZ) demand Zone (h2) 

1. Falaj AI-Khatrneen 1.35028 17.564 1.004 

2. Falaj AI-Malki 6 42.5571 1 .S72 

3. Falaj Daris 3.89468 33.701 2.383 

4. Falaj AI-Jeela 0.309522 38.3946 0.14 

5. Falaj Al-Muyassar 3.00501 3 1.8266 1.134 
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The longitudinal section of a ghaili falaj is shown in Figure 1. Since the channels are open, the water is 
not considered to be clean enough for domestic purposes. Ghaili aflaj represent 48% of the total of 
those known in the Sultanate; their distribution is shown in Table 11. 

Figore 1 Schematic longitudinal section of a ghaW f@ 

Taw II W b u t i o n  of gkagd qp%l Ln the Sultnnate 

Aini The sources of water in this case are perennial mountain springs. They never dry up 
completely, but their water flow is not constant, varying according to the season and the climatic 
conditions in any given year. In form they are similar to ghaili afaj, but because they are in use in 
mountainous areas the broken terrain requires their relatively short delivery channels (100-250 m) to 
be more complicated than those elsewhere, often making use of short stretches of stone-built aqueduct. 
Figure 2 shows a schematic longitudinal section of an aini falaj. Aini ajlaj feed holding tanks, h m  
which water is delivered to individual users. They make up 28% of the total number of aflaj in Oman; 
their distribution is shown in Table 111. 





wells are in some cases excavated that feed into the main system). It may be necessary to sink several 
trial shafts before the aquifer is reached. The eventual mother well is left for a few days, to confirm that 
it accesses a genuine aquifer with an abundant and steady supply of water, and its sides are then lined 
with rock or fired brick (made with 'Omani concrete,' clay with a burnt palm tree filler) to ensure 
stability. From that point onwards an underground delivery conduit is dug, sloping dightly, down 
towards the settlement. The depths ofthe channels naturally decrease as they approach the shari'a, and 
the final stretch is usually created using the cut-and-cover technique. 

The course of the delivery channel, which may be several kilometres in length, must be determined 
down to the site of the shari'a. The water level at the mother well having been recorded, levels are 
taken down the length of the route between the mother well and the proposed outlet point. From this it 
is possible for the gradient of the underground channel (usually between 1:1000 and 1:500, and 
sometimes at an even shallower gradient of 1 :2500) to be determined. The tunnel, normally about 0.9 
m wide and 1 .5 m high, is excavated with the water flowing freely in its course, enabling the workers 
to ensure that the channel slopes down evenly. Where it passes through hard rock there is no need for 
supports or lining (photograph 3 1 ), but in soft rock formations the roof is supported in various ways, 
using palm tree trunks and flat stone slabs, stone blocks, or hoops of baked clay(photograph 32 ). It is 
sometimes necessary for wadis or other obstacles to be crossed, and in such cases inverted siphons or 
stretches of aqueduct are constructed. 

Access shafts (a1 farda) for cleaning and ventilation are dug at regular intervals along the route of the 
channel, at intervals of between 20m and 100m. The access shafts, the depths of which naturally 
decrease progressively as the settlement that the.fnlaj serves is approached, are carefblly lined in the 
same way as the mother well. In some cases these have a dogleg profile (see Figure 3), in order to 
avoid intemption to or pollution of the water supply as a result of natural or human damage (in times 
of war) and the upper, vertical, section of the shaft becomes filled with earth or damaged in some way. 
In some cases alternative channels were constructed for use when hostile groups deliberately blocked 
the main channels. Spoil from the construction and cleaning of the access shafts is heaped up around 
their mouths so as to form protective dams (photograph 30 ) when flash floods occur. 

Ground surface 
O.-L...... 

Figure 3 Aeeess shaft (a1 farda), showing safety fentore 



'~euo!laun~ pua a[dm!s 
am U, ~~uys aq, le sa!l!l!xj aql uaq$o U! lnq 'suo!~atulsuoo alwoqela jo suaaw Lq ppap!no~d S! ssaaa~ 
sam aluos u~ -saNas l! leyl kgunwwoo aql pm fuluJay] jo az!s aqi 01 %u!p~om ,€IBA U,!JU~S ay] 
le sluawa%uwe au.u, !~uys ay] le OM, oiu! ~yds aq Lew [auueqo u!ew ay] /u$u ~a%nl aqljo am ay] 
u~ .waisiCs /u~uJlenp!r\!pu! aql U! slaumd ayljo Bu!ploq aql 01 slauu~q:, uadojo sy~owu aieayu! ue 
Lq palanpuoa S! 11 .slea~aa pm 'sa1qela8an 'ejlej~e se qms sdo~a Jawo pua sanoa w1djo uo!y@.~.~! JOJ 

alqel!eAe Jalem ayl S! spmmuo lu!od sly] wog Lluo .satpop luywm JOJ pahlasa S! qajais lu!mo~loj 
aql .(u1s!yZnur) peap ayl bu!ysem ~oj em ay1 saqsea lauueqa aqi sanbsow pw svoj @nqi 
%u!ssed ~avy .uapl!qa pm uawom uaql pua uaw 'lug 'JOJ suo!loas alemdas U! 'suo!inlqv JOJ paNasa 
S! qaws aau aql 'spm!w 8uuqem JOJ pm sasodmd %u!yoo:, pue 8ulyuup JOJ Jalem Bu!mwp 
JOJ u,!nzys ayl le punomapun wag sal~awa I! J~B qa1a.11~ lug ay] U! pasn aq Lpo Lew JaieM 
'Ile JOJ aay S! ssaax aaqm 'U, !~uqs aql se umoq lu!od lalino ua le [anal pun08 le sa8~awa Jaiem au 



u!aw au 'squn mqs rCle!p!sqns pm u!ew olu! pap!n!p S! uo!inqws!pjo pouad Ilwano au -&p!pouad 
syjo s!mq ayl uo Jasn qma a pa1amllv S! uo!ySp.q .SKQI uai pm uanas uaawaq dm1 hw qqqm 
'&p!pouad SI! os~a pm pau!uua)ap S! ~aia~ ayljo uo!]nqys!p aqi SW m0.y -1aiBm tnoyl!m %u!aq 01 
paae%!u! %u!q sdm3 ayl jo mre.uloi ayl m q3ns 'uomj ~aylo iunma olu! pua /uluJaqi U! JVM 

aql jo q8.1 MOD ay, ammam oq~ '~~ap[oqamqs puauadxa jo dnd 8 &q in0 pap.m:, S! %uuol!uom 

.aua!osjo qm~q s!yl U! s~uawdolanap imodw! 
~oj alq!suodsar aq pm Lmoucxl1m U! luapyo~d ban amowq plnoqs aldd pm0 ayl lql 'aroja.rayl 
%u~syd.ms wu S! 11 lq%!u tr, SIB)S ayljo uo!ia~asqo as013 %utpnpu! 'spoylam mopn Kq pau!uualap 
araM asaql q3013 JO luanp ayl alojaa .spouad p&e ayl 103 10 KQI jo sauni ala!~do.rdda aql 
)a sa3!nls 8uyomar JO @Kldda Kq MOD SJEM ayl wan!p oqm aqi Kq ino pap3 S! uopnquis!a 

'alqel!ana samoq 1! uaqm spo!~ad aqx pm uaw 01 pa&!sse latr,Mjo hymb ayl iedsar 
01 uo!ie%!lqo m amq smploqattlqs p-ip!n!pul[ asa~aqs 1ataM %u!inquis!p ~oj a[q!suodsar are '(,Cul/b J~%JBI 

ayl tr, K1p!3adsa 'raqumu B aq Law aayl qqq~jo) gaam m umoq 'saitlu!pJoqns s!~ .maids ayljo 
uo!iuJado ayljo %u!aauano Bpi-Lep pm 'sareqs ~mp!~!pu!jo p~,ua~ pm altrs awjo uo!ia[n%a~ 'spuy 
ay, 103 &!l!q!suodsa~ apnpu! salynp s!q :/ilvJayljo 1uawaBBmm Ipano aw JOJ alq!suods;xl S! 1aqu~ 
aqJ, .uas!np puapadxa Kq papasm S! oq~ '[U,@ ayl U! uaploqamqs ay] yl!~ uo!mlnsum U! qy!aqs 
p01 ayl Kq pqupdchr '([UjuJlaaytlM) lua%a .fildayl S! walsk qm U! h!loyma an!mn3axa isa@!q au 

.[uluJqmajo luama%amw ayl ~oj a[q!suodw uo!p.~sy!urp 
snomouo1ne m jo uuoj aqi U! suo!@!lqo a3mappm 10 

smqs ~ala~ 03 Bu!yala~ sqnds!p %u!lws JOJ wnpamd %u!qs!lqqsa 

'AIMJO Llddns ay] mq %u!igauaq asoqi 1113 uaarmaq sdysuo!tr,lar 
la!ms %yuaql%uws pm &!ununum jo asuas a %u!uaq@ua~1~ - 

!pa~uXoldwa 
Bu!im3 Kqarayl pm smd [D,@ aw qqqm @no.rqi sa%sll!n 
pm sum01 ayl U! sp~3 puo!i!m~ JO wamdolanap aqi %u@wno3u3 - 

fspouad 3yl3ads JOJ smqs as04 %!sea[ 
Lq JO uo!yDna oyqnd ~oj dn smqs dalam J!ayl ind 4 uaploqareys 
q alq!ssod I! %uppm Kq awom! Ll!mj jo aamos E %u!p!n~ 

!( £p qdw%o1oqd) sasodrnd pn)ln3y%a pm 3psawop ioj Jaim /uyt$ 
aql am oq~ ~mp!n!pu! asoqi 8uo~ uopwadoo:, [mm %!u!~u!ap~ 

:Kq aloqM a se &a!m 
oi siyauaq jo ~aqumu a uajum s!q~ 'ixau aqi a uo!iruaua% auo wog pas& S! layl 8upqsawp 
jo walsKs lauo!q~ a uo Jaw mq 'ME[ alnlll]s JO uaUuM jo uuoj Km uo pamq IOU S! waisKs au 

'sll As 
gm3 pm lemlln3p% jo 1uamdolanap ay, pa8a~no3ua qqqm 'ay1 jo L~M paluas a ldop o] saldoad 
a!pewou 103 a[q!ssod l! apm Jajem jo &!l!qel!ens aqi Lpo au!s 'pooquo!iau anaym 01 alqa uaaq 
anq Janau ppoM muy) l! inoyl!M 'hunm ayljo aj!I o!mouow-o!m aqi U! alcxl pBay m shld q 
qms sv waploqaws 01 smqs .~pj s~aa]utLIBn% q3!q~ uo!inqup!p la1aMjo UI~SLS qwnm m uo pastq 
S! s!q~, -sa!mwa JOJ pa%mqaun Kla%ml pm Kllyssamns uo!y3ury 01 pal~!uuad mq ~aqi amlm.~s 
yuouma pm lo!aos aql S! mu10 jo qawps ayl U! wqsLs [D$D aq1 jo a~nlaaj %u!~wo uv 



division is shown in Table V. The length of these units may vary from one region to another, according 
to the capacity of the falaj. There are also variations adjusted to periods of drought and high flow: thus, 
during droughts the athm may be reduced to 15 minutes (athar ghaez). 

Table V Time distribution off@ s h  

2.a.3 THE AGRICULTURAL DEMAND AREA 

The agricultural demand areas owe their existence to the falaj system for hundreds of years. Their 
sizes vary from few to hundreds of hectares and change slightly from year to year according to the 
falaj flow. The most common cultivated crops are date palms, lemon trees, fodder grasses and 
seasonal crops. The trees offer the required shading for the houses and limit the evaporation for the 
seasonal planting. Goats, sheep and cows are the most common encountered animals. Poultry 
raising is also common. The management and operations of the water distribution system within the 
demand area is undertaken by few experienced people as explained above, but for large areas a 
committee selected among those who know more about the system may be required. 

The natural beauty is the most common characteristics of the agricultural demand area. This beauty is 
not spoiled by the new housing constructions, roads asphalting and the installation of wastewater and 
potable water distribution systems. As it was for hundred of years most of the houses are located 
within the private properties. The old watchtowers, mosques, building washing facilities, palm groves, 
sundials and auctions buildings testify on the genius, intelligence and engineering capabilities of the 
falaj communities. 

The demand areas are crisscrossed by a network of natural open channels varying in sizes according to 
the area to be irrigated. Rocks mad or rags are the natural sluice gates from main to the distribution 
channels. The falaj community is still attached to the old values and reluctant to drastic changes mainly 
for the falaj system management. 

Aware of the importance of the falaj in Oman History, restriction issued by local municipalities are 
being implemented regarding the removal of palms and construction of new houses instead (Nizwa, 
Falaj AI-M~+~assar). 



2.a.4 THE FIVE NOMINATED PROPERTIES 

The five afaj with all water structures and traditional buildings that make up this nomination were 
selected as being representative of the total stock of irrigation systems and demand areas communities 
of this type in the Sultanate of Oman. 

- Falaj A1 AWmbmm [Inventory No. 30711 

Ups!ream part of the nominated area 

This daoudi falaj is fed 6om the Wadi AI Meaidin, which is notable for its abundant flow during 
periods of rain and its continuous (though not constant) flow throughout the year. The total length from 
mother well to shari'a is 2450 m. For most of its length the channel runs underground. 

The open channel passes beneath one of the well known Omani forts, Bait Al-Redadah (photographs 1 
and 2 ), which was built during the Yaruba Irnamates (1649-171 1). At the entrance to the town the 
channel is split into three equal sections (photographs 3 and 4), one of which irrigates the holdings of 
the local people and the other two the agricultural land belonging to the State Treasury (Bait A1 Mao. 
The water for each of the three users is very accurately controlled: it has been shown that if three balls 
of the same size and weight thrown into the channel before it splits into three, each will run 
automatically into a separate branch channel. 

The water quality is high: electrical conductivity 440 @cm, pH 7.61, temperature 30°C. The water 
flow rate can vary between 800 and 100 Ils, according to the water table level. 

Downstream part of the nominated area 

The total demand area is 1.004.345 m2 of which 723.124 m2 is cultivated area. Most of the demand . , 

area is owned by the government State treasury (Bait ;l Mal). Dates, lemons, Banana fodder, seasonal 
crops and sugar cane are the most common cultivated crops. Surface irrigation (furrow and flood) is the 
only method used. 

The demand area is a touristical attraction known for its history, falaj water distribution system, 
traditional buildings and its proximity h m  Jabal AI Akhdar another well known site for tourism. 

The water structures and buildings proposed for the nomination are the following: 
- The water distribution open channels and the structure used for distributing water among users . 

This old system has been used for years and continues to get the full satisfaction of all users. No 
mechanical devices are used (meters or measuring devices etc...). This is a proof that simple 
solutions can solve complicated problems (photographs 3,4). 

- The abandoned traditional houses (Photograph 5,6) which occupy a large section of the demand 
area as well as the watchtower (photograph 7) located on strategic point overlooking the demand 
area. The most important features of these buildings are still there. These traditional houses and 
watchtowers require renovation which cannot be done by the private owners. It is understood that 
these structures are included among the monuments to be renovated by the Ministry of Heritage 
and Culture (photographs 5 and 6). 

- The traditional distribution system within the agricultural demand area which can compete with the 
most sophisticated modem distribution system in terms of efficiency and water distribution equity 
among users (photographs 8). 



The inclusion of these sites among the world heritage list is very welcomed by the citizens who find in 
tourism a very important economical activity and a way of showing to the rest of the world the wealth 
of Omani culture and history. 

- Faw AGMaW [Inventory No. 06061 

Upstream part of the nominated area 

Falaj Al-Malki is one of the largest afaj in the Sultanate: its total length from mother well to shari'a 
(including all its 17 branches) is some 14.875 m. It is believed to have been built during the majorfalaj 
building in the Yaruba Imamates period. The faluj splits into two branches, supplying the former towns 
of Nazar and Al-Yaman (photographs 9 and 10). 

Recent intensive building in the area has resulted in severe pressure on the aquifer and this effect, 
coupled with a scarcity of rain has led to a decrease in the water flow of the faluj, especially in periods 
of drought. However, the state of conservation of the shari'a and the feeder channels remains high. 

The water quality is high: electrical conductivity 764.5 @/cm, pH 7.82, temperature 30°C. 

Downstream part of  he nominated area 

The agricultural demand area covers 1,572,730 m', 1,132,472 mZ of which is planted. 

Dates, fodder and seasonal crops are the most common cultivated crops. Surface irrigation (fiuww and 
flood) is the only method used. The municipality is not allowing the construction of new buildings in 
replacement of the removed date palms. 

The water structures and buildings proposed for the nomination are the following: 
- The upstream water distribution open channels and the structure used for distributing water among 

users (Photographs 9 and 10 and l l). 
- The watchtower located on a hill overlooking the demand area and the few scattered traditional 

houses (photographs 12). 

- Falaj Darir [Inventory No. 05001 

upstream part of the nominated area 

The largest in the Dakhiliya Region, this daoudi falaj is thought to be the oldest in the Sultanate, built 
early in the Yaruba Imamates period. The total length of its three channels is 7,990 m. Most of the 
water derives l?om the Wadi Al-Abiyadh.. The water flow reaches over 2,000 Ils, but the aquifer has 
been affected as a result of development pressures and so the flow rate falls during periods of drought. 

The structure of the channel is in excellent condition, and the shari'a has been the object of some 
simple but elegant landscaping (photographs 13 and 14 ) and interpretation ( photograph 15 ). 

The water quality is high: electrical conductivity 477 ~Slcm, pH 7.30, temperature 37OC. 



Downstream part of the nominated area 

The cultivated area of the town of Ninva that it supplies is 1,715,502 m*, whilst the total demand area 
is 2,382,642 m2 (Photograph 16). 

There is an effort made by the government to preserve the falaj and demand area through the 
implementation of strict restrictions through local municipalities regarding the removal of palms and 
construction of new houses insteacl. Also a wastewater collection system will be constructed within the 
demand area in addition to the existing potable water distribution network. 

Dates, fodder, sugar cane are the most common cultivated crops. Susface irrigation (fiuTow and flood) 
is the only method used. 

According to the latest census (2003) the total number of inhabitants and houses are f and ? 
respectively. 

The renovated fort and the landscaping of the shari'a of falaj Daris are very appreciated by visitors and 
are among the most visited sites in the Sultanate. 

The water structures and buildings proposed for the nomination are the following: 
- The shoui'a and downstream structures as well as water distribution open channels and the structure 

used for distributing water among users. 

The inclusion of these sites among the world heritage list will help in the protection of the demand area 
from the increasing houses construction which is taking place (photograph 17). 

- F- AlJeela [Inventory No. 27501 

Upstream part of the nominated area 

The aini form offalaj is represented in this nomination by Falaj AlJeela. It is a located in a very small 
town in a remote and barren mountainous area of Wilayat Sur (photograph 18). The water comes from 
a spring of the Wadi Shab (photograph 19 ), which is located in tertiary limestone above the town, and 
is conveyed by means of tortuous open channels (photographs 20) and a small bridge (photograph 21 ) 
over a length of 161 m to a collection basin in the town itself (photograph 22 ). The water is used 
principally for irrigating palm and pomegranate trees and tropical fruits. All the planting is high on the 
edge of the wadi, and there is a protective wall against mudslides. 

The falaj water is very pure (electrical conductivity 378 @/cm, pH 7.87, temperature 29OC), with an 
average flow of 44 Vs. Like other aini aflaj, Falaj AI-Jeela maintains a stable flow rate throughout the 
year and is barely affected by rises and falls in groundwater levels,. 

Downstream part of the nominated area 

The planted area is 10,034 m2, out of a total demand area of about 14,000 m2 @hotograph 18). 

The demand area is limited in size by the surrounding mountains and can be a very attractive touristical 
site. 

The water structures and buildings proposed for the nomination are the following: 
- The water distribution open channels are built along the side of the Mountains (photograph 20). 

These channels are a proof of the expertise of the falaj community in the construction of water 



distribution channels in very difficult environment. These structures shall be preserved for the 
coming generations. 

- The small bridge supporting the water channel (photogaph 22), for its ability to channel water 
over the destructive wadi floods for hundred of years. 

- The mosque (photograph 23). Beside its religious importance it is the symbol of the unity and 
place of gathering of this small community. 

- The on-farm water distribution open channels and the structure used for distributing water among 
users (Photograph 24). 

- Fain/ AdMuymsar [Inventory No. 14461 

Upstream part of the nominated area 

Another daoudi falaj, Falaj Al-Muyassar originates from a mother well 50 m deep. Including its 
branches, the falaj is 5,783 m in length. The water is very pure (electrical conductivity 508 @cm, pH 
7.61, average temperature 31.9"C). The flow is relatively stable, but it can sometimes be affected by 
the flow in the Wadi AI-Fara and the Wadi A-San, rising occasionally to 900 11s and sinking as low as 
100 11s. 

Downstream part of the nominated area 

The total cultivated area is 1,133,698 m2 by means of two main branches (photographs 25). Dates, 
lemons, fodder and seasonal crops are the most common cultivated crops. Surface irrigation (furrow 
and flood) is the only method used. 

To prevent pollution to the aflaj and groundwater a wastewater collection system is under construction 
within the demand area. 

The water structures and buildings proposed for the nomination are the following: 
- The access to shari'a It is a sort of short tunnel (photgraph 26) to permit an easy access to execute 

maintenance works and the inspection of the falaj flow. 
- The old houses , mosque and fort in the vicinity of the falaj (photograph 27). 

- The watchtower (photograph 28). 

- The sundial (photograph 29). 



2.b History and Development 

There is some uncertainty about precisely where and when the daoudi falaj type of water management 
system was invented. Its origins have been traced to the mining areas of Armenia and the northern 
Elburz mountains along the southern shores of the Caspian at the end of the 2nd millennium BC. From 
here it spread southwards into Persia, where it is known that the Assyrian ruler Sargon 11, who reigned 
at the end of the 8th century BC, and his successor Sennacherib built a number of aJlaj. It began to be 
diffused more widely during the Achaemenid period in Persia, h m  the middth to the mid-4th 
centuries BC. This was a period of Persian expansion, especially during the reign of Cyrus the Great, 
and there is abundant evidence h m  the archaeological and historical records of contacts between 
Persia and Arabia. Much of Oman came under Achaemenid rule in the middth century BC, and from 
AD 226 it formed part of the Sassanian Empire of Persia, until the Sassanians were finally driven out 
with the coming of Islam in the 7th century AD. The close similarities between the aflaj in Iran and 
those in Oman suggest that it was during the Sassanian period that this technique of water management 
b m e  common in Oman. According to legend, the Persians destroyed most of the ten thousand ajZaj 
that had been constructed there when they were expelled. 

The importance of the frankincense trade through Oman to the world of the Near East from a very 
early date makes it likely that cultural influences from Persia were entering the region before the 
Achaemenids. There is archaeological evidence that the earliest period of ajlaj wnstnrction in Oman 
dates back to the 8th or 7th centuries BC, which suggests an Assyrian origin. However, some Omani 
historians attribute the introduction of the technique to the Prophet Suleiman bin Daoud, who lived in 
the 10th century BC. 

Historical records indicate that there was a second period offaaj  construction during the Yaruba 
Imamates in the second half of the 17th century, when the Portuguese were finally expelled from 
Oman, which became the first independent state in the Arab world. 

The histories of the five ajlaj that make up this nomination are unknown, since there are no written 
records surviving. However, a number of inferences can be drawn from their size and location in 
relation to old urban settlements. By virtue of its size and complexity, and the importance of the town 
of Izki that it supplies, a case can be made for Falaj AI-Malki as one of the earliest in Oman. There are 
similar indications that Falaj Daris, with its links to the town of Nizwa, is also of considerable 
antiquity. The relationship of Falaj AI-Khatmeen to the Bait AI-Redadah fort, known to have been built 
during the Yaruba Irnamates, suggests that this falaj originated in the 17th century. 



3. JUSTIFICATION FOR INSCRIPTION 

3.a Criteria under which inscription is proposed 

Criterion ii The afaj system in Oman is an outstanding example of an irrigation system of 
considerable antiquity developed in the Near East and applied widely in the arid territory of Oman, 
which survives intact and of immense socio-economic significance in contemporary life. 

Criterion iv Human occupation of large desert areas of Arabia did not become feasible until the aflaj 
irrigation system was introduced into Oman. It made possible the development of a successful state 
wGch played a vital role in the development of trade between Europe and Asia in the medieval and 
later periods. 

Criterion v The aflaj inigation system in Oman has produced an exceptionally well preserved 
example of a form of land-use which found widespread application over much of western and central 
Asia. It is threatened by lowering of the water table over much of the area as a result of increased 
contemporary demand for water and by climatic change. From the points of view of continuity and 
conservation of water supply, and long-term sustainability of agriculture in a region where water 
shortage through over-extraction will become an increasingly serious problem, the aflaj have a number 
of important characteristics which justify a continuing faith in the falaj system and which must be 
enhanced and not diminished by any changes to it. These characteristics are; water generally of very 
good (or good) and near constant chemical quality; no possibility of endangering the water table (in 
contrast with wells which are easily deepened) unless by a support well; water is brought to the ground 
surface by gravity, and therefore without any pumping cost; village falaj land is long n u m d  and of 
good quality; falaj villages are a model of crop water use prioritisation; aflaj are the best example of 
co-operative water management in Oman; a model of self-funding and self-help; the falaj committees 
could form the basis of future local water management organisations (in partnership with MRMEWR 
and its regional offices) 

3.b Statement of outstanding universal value 

The statement in the Holy Quran that ' . . . we have made from water every living thing' epitomizes the 
dependence of humankind on water. This is nowhere more true than in the arid lands of Arabia, where 
permanent human settlement did not become possible until the introduction of irrigation systems that 
permitted the extension of agriculture beyond the immediate swundings of springs or wells. 
Relatively constant supplies of water were ensured for large areas of desert throughout the year, and 
this in turn led to the growth of permanent urban settlements based on an assured agricultural 
production and water resources for both people and livestock. 

The afuj system of irrigation consists of tapping substantial underground water resources and 
conducting the water by means of deep underground channels, often over long distances, to towns and 
villages where it is distributed to domestic and agricultural users. This technique is believed to have 
originated in ancient Persia, and it has spread widely in desert lands, from Morocco to China, and even 
into south and central Europe (where its use was confined to mining areas). The system in use in 
northern Oman has been developed over many centuries and has resulted in the creation of a strong 
social and economic structure that has survived intact to the present day. 

There are four elements in the Omani afuj systems that justify the attribution of 'outstanding universal 
value.' First, without the existence of ajhj there would have been no more than sparse, impoverished 
settlement in this region (or elsewhere in the desert regions that stretch from Xinjiang to M o m ) .  



Secondly, the technology has been brought to a high level in Oman, and has been functioning 
successhlly for more than two millennia Thirdly, the organization of the water distribution system is 
an outstanding example of a traditional structure that is at least a thousand years old and which 
continues to play a vital role in the social and economic structure of Oman in the 21st century. 
Fourthly, it is one ofthe largest concentrations of irrigation systems ofthis kind anywhere in the world: 
over four thousand active or defunct systems have been identified. 

The agricultural demand area is an outstanding example of sustainable agriculture. The cultivated area 
is reduced or expanded according to the natural flow of the falaj. No mechanical intervention is 
required. Water distribution structures are constructed efficiently by mean of open channels adapted to 
the topographical situation. The aflaj with their demand areas create a unique environment where the 
man lives in harmony with nature. 

3.c Comparative analysis (including state of consewation of similar properties) 

The network of aflaj systems in Oman is neither the oldest nor the largest in the world. There are older 
systems in northern Iran and that country has many thousands of aflaj. This method of irrigation is to 
be found at the present time in many other countries: for example, China (Xinjiang), Cambodia, 
Kamkhstan, Kyrgyzstan, Afghanistan, Pakistan, Turkey, Jordan, Iraq, Saudi Arabia, Egypt, Libya, 
Tunisia, Algeria, and Morocco. The unique feature of the Omani system relates to the management of 
the am. The autonomous cooperative form of organization in Oman, which of considerable antiquity, 
has survived intact since the sheikhs of the nomadic tribes in this part of the Arabian peninsula adopted 
the Persian form of irrigation, making it possible for members of the tribes to adopt a sedentary way of 
life based on agriculture, and established a tribal administrative apparatus. Not until very recently, as a 
result of pressures resulting firm rapid commercial and industrial development, has there been any 
involvement on the part of central government, and only in the form of financial and technical 
assistance: day-to-day management still remains in the hands of the shareholders in each falaj. 

The traditional houses mosques and the watchtowers can be found in some other countries in the area; 
however the Omani traditional houses and watchtowers have a particular architecture which cannot be 
found in other places in the world. These houses were designed to provide a suitable environment 
during the hot season and to take advantage of the available materials (stones from mountains, palm 
trees etc..) for their construction. The location of the traditional houses is dictated by the proximity to 
the falaj. Watchtowers are located in strategic place to insure a clear view of the whole demand area. 
The sundials constitute a unique method for time measurement and consequently a very efficient tool 
for water sharing between users. 

3.d Authenticity and integrity 

The basic layout of the contemporary Omani aJlj is wholly authentic. Records and archaeological 
investigations confirm that this form of water location and distribution has not changed for more than 
two millennia Modem techniques are not used in their location, excavation, and design, and modem 
materials such as concrete are used only for reinforcing the tops of the mother wells and access shah, 
at some of the shari 'a, and in the distribution channels to individual agricultural plots. 

The authenticity of the management of the ajZaj is equally incontrovertible. The traditional system of 
ownership and management, which is centuries-old, functions efficiently alongside and complements 
the contemporary administrative and scientific structure for the management of water resources in the 
Sultanate. It is based on many generations of Omani citizens who have ensured its integrity as a 
fundamental element in the survival of human society in this arid land. 
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4.b Factors affecting the property 

i Developmentpressures 

The past four decades have seen immense changes in the economy of the Sultanate of Oman, as in 
most of the Gulf states, due to a considerable extent to the exploitation of the oil resources of the 
region. The cities have expanded enormously, with the development of large residential, commercial, 
and industrial zones, whilst smaller settlements around them have been transformed into dormitory 
towns. The resulting changes in lifestyle have created a large increase in the domestic demand for 
water. 

There has been extensive highway construction, a process that is still continuing, and entirely new 
industrial settlements have been created in formerly rural areas. The physical impact of these processes 
on the traditional aflaj has been severe. The water requirements of new urban settlements cannot be 
satisfied by qjhj and so these have been met by the drilling of very deep wells. The increased demand 
has put the aquifers under extreme pressure, considerably greater than that arising from the low-level 
falaj utilization New roads have created direct and indirect threats to the afaj, since their siting has 
caused problems of vibration from heavy traffic and pollution from petrol filling stations, whilst 
residential expansion has required rigorous control of domestic waste disposal, in order to avoid 
pollution of the aquifers. 

The tendency of new generation to have their own residency far from the old system of family, has led 
to a disinterest in these houses and style of living in these area This has led to the abundance of this 
properties and a movement to cities where more facilities are available. Farming is no longer a 
lucrative activity. Jobs in the cities especially with the government has led to a migration to cities 
which led to the abandonment of agriculture which is run by expatriates who are coming kom different 
environment and don't have the expertise to operate this typical irrigation system relying on limited 
water resources. 

ii Environmental pressures 

Recent decades have seen marked climatic changes across the world, which are now generally 
accepted as resulting from global warming. This effect is abundantly illustrated in desert lands such as 
the Arabian peninsula and confirmed by meteorological data: annual rainfall on the mountainous areas 
which supply the aquifers has fallen steadily and &riods of drought are more frequent and last longer 
(photographs 33 and 34 ). As a result groundwater levels have been Io.wered, an effect exacerbated by 
the depletion resulting from hydraulic pumping down to depths of several hundred metres, which is 
widely practised in modem farms. Paradoxically, this climatic change has also brought with it 
occasional episodes of exceptionally heavy rainfall, which can cause serious damage to the falaj 
channels and other structures. 

iii Natural disasters and riskprejxwedness 

Flooding is the most immediate threat to the stability and survival of the aflaj. It is impossible to devise 
adequate precautions to counteract the erosive effect of heavy flooding on the underground water 
channels. However, the Government allocates funds for the rapid restoration of sections of fa14 
channels damaged by flooding. 

The region is not subject to earthquakes and there are no volcanoes. 



iv Visitor/tourism pressures 

At the present time there are no problems relating to visitor or tourism pressure. Tourist and 
educational visits take placed infrequently, but these have no perceptible impact on the conservation or 
management of the a h j ,  traditional how&, mosques, and w&r distribution structures. In the event of 
inscription on the World Heritage List it will be desirable for arrangements to be made with tourist 
authoiities and agencies to regulate access to the five properties that make up this nomination. 

In general the visits to these aflaj are ffequent and there is a tendency from visitors to respect the local 
cultural traditions. The aflaj community is in general in favour of tourism which can be an important 
source of income and development of infrastructure. 

(v) Estimated number of inhabitanis withinproperv, bger  zone 

In each of the five aflaj there is no one living in the nominated area The figures below relate therefore 
solely to the 3.5 Km buffer zones. The figures are estimated, s i ne  there has been no recent census, and 
refer to the condition of the areas in the year 2004. 

1 Falaj AI-Khatmeen 300 

2 Falaj AI-Malki 3000 

3 Falaj Daris 2000 

4 Falaj Al-Jeela 0 

5 Falaj AI-Muyassar 500 

5. PROTECTION OF THE PROPERTY 

The aflaj are owned by the individual shareholders, with certain shares allocated to the mosque for its 
private lands (awqafi and others to the religious school (madrussah). The legal title to shares is 
recorded in the form of a registration document (sukk); ownership of these shares is absolute, and they 
can be inherited. Only rarely is an entire baddah owned by a single individual, who will be a rich 
proprietor with several farms. The details of ownership and all transactions are recorded by the wake1 
in a register (noohha). 

Certain baddah are owned communally by all the shareholders in the hlaj, and these are available for 
rent: tenants, known as mustagad, pay agreed rents (q& alma 'a). Rental auction sessions are held 
weekly at a specific time and place, when a traditional auction procedure is followed. The auctioneer 
(who may be an areef) sits in the middle of a circle of would-be tenants. One ofthese opens the bidding 
by naming a price and placing a stick behind the auctioneer. Others can then indicate that they are 
prepared to rent at this price in the same way, by placing a stick behind the auctioneer, who then raises 
the price. Those not wishing to pay that rent remove their sticks progressively as the price rises, until 
only one stick remains and the transaction is concluded at that price. The wakeel is in attendance to 
collect the money, which is then available for overall faluj management purposes. 

Individual shareholders may also buy or sell shares; this is only applied at athar level or below. The 
average price of an athar is currently US$8290.00. 

In periods of heavy rainfall, when the supply of water available exceeds the requirements of the 
shareholders, surplus water is diverted away i?om the settlement to replenish the aquifer in a process 
known as almghrad. 
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The following data were obtained as a result of the inventory: 
- A total of 3648 demand areas and 5326 branches of the different 

types of fa& were inventoried. 
- The total area dependent upon ajlaj water in the Sultanate is 26,498 

ha, made up of 17,561 that are cropped, 976 ha that are developed but 
uncropped, and 7,961 ha that are undeveloped. 

The total annual demand for afaj water is about 459 million cubic 
metres, 99.8% of which is used to meet agricultural demands. 

- Falaj AI-Malki (Dakhiliyah Region) has the largest number of 
branches (1 7). 

Falaj Ash-Shariq (Sharqiyah Region) is the longest falaj in terms of 
the total length of its branches (1 7,289 m). 

The demand area of fa14 system S0472 (Dakhiliyah Region) is the 
largest (1,227 ha). 

The highest electrical conductivity value (16,700 @/cm) was 
recorded at Falaj Amuyan (Sharqiyah Region) and the lowest ( l  l5 
@/cm) at Falaj Hail Muhadham (Batinah Region). 

- The highest water pH value (12.9) was recorded at Falaj Qubil Malah 
(Dhahirah Region) and the lowest (4.6) at Falaj Al-Harf (Batinah 
Region). 

The highest water temperature (60°C) was recorded at Falaj 
Hammam (Muscat Governorate) and the lowest (lO°C) at Falaj AI- 
Chamita AI-Sofa @akhiliyah Region). 

A number of protective measures, which are set out in a standard official letter sent to all Aflaj 
shareholders (see Annex G) been implemented relating to the d a j  : 

New wells may not be dug within 3.5 km of mother wells. 
- There shall be no water distribution in the vicinity of the mother well 

or the branches of the falaj (this a traditional requirement that is 
scrupulously enforced by the afaj). 

- In the event of new development (roads; residential areas; industrial 
areas; buried oil, gas, electricity, telephone, or water pipelines), 
protection zones must be created on either side of the route of a falaj. 
Efkctive protection must be provided where the line of a falaj crosses 
any developments of this kind . 
If a petrol filling station is to be built near a falaj, it must be sited no 
less than 30 m from the line of an underground channel and 10 m 
from an open channel. All fuel tanks must be lined with impermeable 
reinforced concrete to avoid pollution . 

In addition, according to a traditional requirement that is scrupulously enforced by all the aflaj, 
there may be no water distribution in the vicinity of the mother well or the branches of the maj. 

The government is allocating annual budget for the maintenance of Aflaj. Priority is given to damaged 
aflaj according to their economical and social importance. 



5.c Means of Implementing protective measures 

Maintenance programmes are based on regular monitoring programmes (see 6. below). Two main 
actions are taken: 

- Integrated construction consists of creating a new course for the fad, 
whether by changing the old course or extending it upward from the 
existing mother well. This involves mechanical excavation of the 
channel and the construction of a new one, using modem materials, 
and also the construction of courses across wadis, in the form of 
bridges or siphons. 

Restoration including repair of the existing channels and access shafts 
(photographs 39 and 40 ). 

If these measures fail to improve the water supply situation resulting from prolonged drought 
conditions, support wells are dug to increase the water flow rate (photograph 41). These are modem 
constructions, consisting of a well, a turbine-driven pump, a pipeline from the pump to the shari'a, a 
control room, and, where there is no connection to the main electricity grid, a generator. Support wells 
are actions of last resource and are only installed where the measures listed above have failed to 
improve the falaj flow or it has been contaminated by hydrocarbons. 

5.e Property management plan or documented management system and statement of 
management objectives for the propoeed World Heritage property 

The very nature of the aflaj system is such that it is controlled and managed by the individual 
shareholders working according to traditional practice. However, following the assumption of 
responsibility by central government as part of the Second Five-Year Plan, these are supplemented and 
supported by the programmes of the Ministry of Regional Municipalities, Environment, and Water 
Resources. Details of relevant sections of the Ministry's policies are given in Annex B. 

Following the recommendations of Oman International Conference on Develo~ment and Management 
of ~aterChannels (Aflaj), the Ministerial Decree (219/2003) was issued to fork a committee 
several ministries to follow and imolement the conference's recommendations (A~oendix 1). These 
ministries are the Ministries of ~igional  Municipalities Environment and water ~ e s o u k s ,  the 
Ministry of Legal Affairs, he Ministry of Heritage and Culture, the Ministry of Interior, the Ministry of 
Agriculture and Fisheries, Sultan Qaboos University, the Ministry of Social Development, Ministry of 
Information, Ministry of Housing Electricity and Water, and the Ministry of Education. 

5.f Sources and levels of finance 

Traditionally, aflaj have been financed entirely by their shareholders. However, the high costs of 
manpower and materials, as well as the deteriorating condition of the roofs of many channels, made it 
increasingly difficult in the 1970s for shareholders to maintain their ajZaj adequately. As a result, the 
Government of Oman assumed responsibility for falaj maintenance in the Second Five-Year Plan 
(1981-85) in the form of an extensive drilling and rehabilitation programme. 



5.g Sources of expertise and training in conservation and management techniques 

Expertise in the construction and management of ajlaj has been handed down from generation to 
generation, and the requisite knowledge and skills survive in most of the a m .  However, migration 
from the countryside and the unwillingness on the part of many of the younger generation to acquire 
the necessary skills led to the responsibility for training in conservation and management skills being 
taken over by the Government. Qualified staff are now working closely with the aflaj communities in 
the application of modern maintenance and conservation techniques. 

The Minishy of Regional Municipalities, Environment, and Water Resources operates annual work 
camps(photograph 42), in coordination with other government and local sectors, the objectives of 
which are: 

- To transmit experience from fathers to sons in the maintenance and 
construction of falaj channels; this takes the form of group projects 
jointly between young people andfalaj owners and agents. 

- To educate young people about the unique irrigation system 
represented by the aflaj so as to prevent the loss of this information as 
the older generations die out. 

To make young people aware of the importance of water 
wnsewation, especially in the form of the falaj system, since it will 
be they who will suffer in the event of a serious lack of water 
resources in the future when the population grows and yet more 
demands are made on those resources. 

To transmit the expertise acquired by fanners regarding the on-farm 
management which survived for centuries in a sustainable manner. 

5.h Viiitor facilities and statistics 

Although ajlaj wnstitute a very important aspect of the Omani heritage, they still do not figure 
prominently on tourist and visitor programmes (see 4.b.iv above). However, in order to make them 
more accessible to visitors, the Government has built new roads and paved existing ones in the more 
inaccessible areas, with a limited amount of signposting on major roads. Of the five nominated ajlj ,  
only Falaj Daris has an interpretation board at its shari 'a, and this will be expanded for the four 
remaining atlaj. Also in collaboration with the relevant authorities for each Falaj a kind of presentation 
m m  will be equipped with all traditional water flow measuring devises the construction and 
maintenance and necessary information on the history of falaj and the demand area. For the purpose a 
local will be trained to serve as a guide for tourists. The hospitality of the falaj community will be 
reflected in this type a visitors showing the tradition of the falaj community. Appropriate signs will be 
implemented in key locations to Jlow visitors to understand the hlaj philosophy and traditional living 
way of the community.. 

5.1 Policies and programmes related to the presentation and promotion of the property 

As part of the encouragement of tourism and the diversification of touristical sites aflaj will be the 
present time the Ministry of Regional Municipalities, Environment, and Water Resources has no 
specific programme related to the presentation and promotion of aflaj in the Sultanate. However, it has 
established links with the Directorate of Tourism of the Ministry of Commerce and Industry, and 



discussions will be initiated to consider the implications of World Heritage listing. The first 
interpretation boards have been set up at the shari'a of Falaj Daris 

At the present time the Ministry of Regional Municipalities, Environment, and Water Resowces has no 
specific programme related to the presentation and promotion of afaj in the Sultanate. However, it has 
established links with the Directorate of Tourism of the Ministry of Commerce and Industry, and 
discussions are takiig to consider the implications of World Heritage listing. Also there is an effort to 
promote aflaj as part of the touristical attraction in the Sultanate and. The first interpretation boards 
have been set up at the shari 'a of Falaj Daris. 

5.j Staf6ng levels @rofmional, technical, mainten-) 
Staffing levels vary according to the size and complexity of individual afaj. In the smaller ones there 
may be only the wakeel and a single areeS, whilst for larger aflaj there may be two or three wakeels and 
as many areefs: Falaj AI-Malki, Falaj Daris, and Falaj AI-Khatmeen, for example, each have two 
wakeels. 

Within the Ministry of Regional Municipalities, Environment, and Water Resources, the staff~ng of 
Directorate of Aflaj, Springs and Water Permits (technical personnel - hydrologists, geologists, civil 
engineers, and afaj experts) is as follows: 

Head Ofice (Muscat) 26 
Dakhiliya Region 8 
Sharqiya Region 12 
Batinah Region 8 
Dhahira Region 7 
Dhofar 5 

It is impossible to assign a figure to the numbers of people involved in the management and 
maintenance of the five that make up this nomination. This is the responsibility of the entire 
community that depends upon its falaj for survival. 



6. MONITORING 

6.a Key indicators for measuring state of conservation 

The key indicators for monitoring are: 

- Falaj flow; 

- Waterqualitr, 
- State of conservation of structural elements (mother wells, underground channels, 

access shafts, shari 'a). 

6.b Administrative arrangemen@ for monitoring property 

The Ministry of Regional Municipalities, Environment, and Water Resources monitors the water flow 
and quality at all the ajk j  on its inventory monthly. Individual falaj communities cany out regular 
monitoring of their systems and submit requests for assistance in maintenance or conservation 
whenever their structural or hydrological structures are affected. Upon receipt of these requests, the 
Ministry prepares technical specifications and drawings and supervises the maintenance work. The 
Ministry of Agriculture and Fisheries is responsible for issues related to the protection and 
safeguarding of traditional farming (dates) and the improvement of irrigation systems. The Ministry of 
Culture and Heritage is actively taking the necessary measures to conserve and maintain cultural sites. 

Beside the activities already undertaken by the existing above-mentioned ministerial committee, it is 
proposed that a high level committee from the concerned ministries will meet to finalise the required 
program and actions to be taken to achieve the objectives of this nomination. 

6.c Results of previow reporling exercises 

The most recent published report covers the entire Sultanate. Falaj Flow Data 1983-2002 was 
published in December 2003 in five volumes. A specimen of these reports in attached as Annex F. 



7. DOCUMENTATION 

7.a Photographs, slides, image inventory and authorimtion table and other audiovisual 
materials 

See Annexes C, D, and H 

7.b Texts relating to protective designation, copies of property management plans or 
documented management systems and extracts of other plans relevant to the property 

The key protection measure is the Water Wealth Protection Law, which was promulgated by Royal 
Decree No. 2912000. A copy of this Decree (in Arabic) is attached to this nomination as Annex B. 

The articles of relevance to the crflaj 

are the following: 

Article 2 

The water resources of the Sultanate shall be considered to be the wealth of the nation, the use of which 
shall be subject to the controls that will be set by the Ministry [of Regional Municipalities, 
Environment and Water Resources] in order to regulate such resources and their optimal use for the 
benefit of the comprehensive development plans of the State. 

Article 3 

The Ministry shall take the necessary actions and measures to prevent deterioration of water quality 
and quantity in any region of the Sultanate. In the event of any deterioration the Ministry shall take the 
actions necessary for its control and treatment. 

Article 5 

It shall be prohibited to undertake any works which may adverse affixt the underground recharge of 
the aquifer whomsoever the owner of the land beneath which the aquifer lies may be. 

It shall not be permissible to undertake any work which may change the route of afaj or their facilities 
without obtaining a permit from the Ministry. 

Procedure for d a j  permits 

Article 29 

Aflaj owners and agents shall obtain a permit from the [Aflaj, Spring and Water Pmits]  Department 
before canying out any enlargement, repairs or maintenance on their aflaj (from the shari'a to the falaj 
mother well), with the exception of necessary repairs in cases of emergency, provided that the 
Department shall be notified of such repairs. 

Article 30 

If it is proved that enlargement or maintenance works have been carried out without a permit, the falaj 
agent and the contractor shall be notified that the work must cease until a permit has been obtained. 

In all cases the Wali of the Region shall be informed of works carried out on aflaj and the Wali shall 
notify the Department of such works. 



There are no formal management plans in force for the five ~ $ 4 .  They are managed by the wakeel in 
each case, using the traditional form of management, in close collaboration with shareholders and the 
local community. 

7.c Form and date of most recent records of property 

See Annex E - Aflaj Inventory Project Summary Report form ( Ministry of Regional Municipalities, 
Environment and Water Resources ; 2001 ) 

7.d Address where inventory, records and archies are held 

Ministry of Regional Municipalities, Environment and Water Resources 

P.O. 2070 

P.C. 1 12 

Murcat 

Oman 

Telephone + %8 707556 

Fax + 968 701515 
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8.a Preparer 

Name: Zahir Khalid AI-Suleimani 

Title: Director General of Water Resources Af i r s ,  Ministry of Regional 
Municipalities, Environment and Water Resources 

Address: P.O. Box 461 

City, ProvincelState, Country: P.C. 112, Ruwi, Sultanate of Oman 

Tel: + 968 701344R63436 

Fax: + 968 799563 

E-mail: zahrslmn@omantel.net.om 

8.b m c i a l  local institotion/agency 

Department of Aflaj, Springs and Water Permits 
Directorate Gemral of Water Resources Affairs 
Ministry of Regional Municipalities, Environment and Water Resources 
P.O. Box 2575 
P.C. 112, Ruwi 
Sultanate of Oman 

Telephone + 968 763233 

Fax +%8 799563 

BC Other Local Institotiolur 

The Ministry has Regional Offices in each of the Regions in the Sultanate, h m  which 
officials of the Department operate 

Contact name: 

E-mail: 



9. SIGNATURE ON BEHALF OF THE STATE PARTY 
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C 

Abdullah Bin Nasser AI BaM 
Under-Secretary of Water Resources Affairs 
Ministry of Regional Municipalities, Environment and Water 
P.0.Box 2575 
P.C. 112,Ruwi 
Sultanate of Oman 

(2 Telephone + %8 696403 

Fax +968 698602 



ANNEX C Photographs 
 
 
 
 
 
 
Falaj Al-Khatmeen 
 
 
 

 
 
1 Falaj Al-Khatmeen: The shari’a passing beneath Bait Al-Redadah Fort 
 
 

 
 
2 Falaj Al-Khatmeen: The shari’a passing alongside Bait Al-Redadah Fort 
 
 



 
 
3 Falaj Al-Khatmeen: Distribution point at the end of the shari’a 
 
 

 
 
4 Falaj Al-Khatmeen: Distribution point, showing division into three equal 

flows 







Falaj Al-Malki 
 
 
 

 
 
Falaj Al-Malki: Distribution point at the end of the shari’a 
 
 

 
  

Falaj Al-Malki: Detail of shari’a, showing state of conservation 





Falaj Daris 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Falaj Daris: View of shari’a, showing access platform for 
drawing water for domestic purposes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Falaj Daris:  shari’a 
 



 
 
                                           
 
 
 
 
 
 
 
          

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Falaj Daris: information board at shari’a,  
 
 
 
 
 
 
 









 
 
 
 
 
 
 
    Falaj Al-Jeela 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Falaj Al-Jeela: The spring from which the falaj is supplied 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Falaj Al-Jeela: The open water channel (left) and the small aqueduct crossing 

the wadi (right) 
 
 
 
 









Falaj Al-Muyassar 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Falaj Al-Muyassar: two views of the distribution channels of the shari’a 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Falaj Al-Jeela: General view of the town (left) and the retaining wall for the 

palm groves (right) 



Falaj construction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Top of an access channel (farda)   Tunnel of small daoudi falaj 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Interior of large daoudi falaj lined with clay and stones 



Impact of drought 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Shari’a of dry falaj 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Effect of drought on palm 

trees 
 
 



The Aflaj Inventory Project 
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 Measuring coordinates 

at a mother well 
 
 
 
 
 



 
Conservation and restoration 
 
 
 
 
 
 
 
 
 
 
 
 

 Roofing with flat 
stone slabs 

 
 
 
 
 
 
 
 
 
 
 
 

 Roofing using pitched stone slabs 
 
 
 
 

 
 
 
A support Well  

 
 
 A support Well 
 
 
 
A support well 



 
 
 
 
 
 
 
 
 
 
 
 
 

 Measuring 
the length of 
channels 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Water quality 

 measurement 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
A youth work camp 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Local citizens working on  

preserving an aflaj 
 
 
 
 
 
 
 
 
 
 
 

























































































































































































































































































































































































































































































































 
    The aflaj irrigation system (Oman) 
 
    No 1207 
 
 

1. BASIC DATA 

State Party: The Sultanate of Oman 

Name of property: The aflaj irrigation system of Oman 

Location: Dakhiliya, Sharqiya and Batinah 
Regions 

Date received  
by the World Heritage Centre:   29 June 2004 

Included in the Tentative List:   4 July 1998 

International Assistance from the World Heritage Fund for 
preparing the nomination:   No 

Category of property: 

In terms of the categories of cultural property set out in 
Article 1 of the 1972 World Heritage Convention, this is 
serial nomination of five sites.  

Brief description: 

The collection systems of five aflaj irrigation systems 
represent some 3,000 still functioning systems in Oman. 
Water from underground water sources or springs is tapped 
and conducted by gravity, often over many kilometres, to 
support agriculture and permanent settlements in 
extremely arid desert lands. Ancient engineering 
technologies demonstrate long standing sustainable 
development. 

The fair and effective management and sharing of water in 
villages and towns is still underpinned by mutual 
dependence and communal values and guided by 
astronomical observations. Numerous watchtowers built to 
defend the water systems reflect the former total 
dependence of communities on the aflaj system. 

 

2. ACTIONS 

Background: This is a new nomination. 

Date of the Technical Evaluation Mission: 12-16 
November 2005 

Dates of request for additional information and of receipt 
from State Party: ICOMOS sent a request to the State 
Party on 29 November 2005 for them to consider the 
implications of extending the nomination to include more 
of the aflaj systems. On 20 February 2006, a revised 
nomination was submitted by the State Party which 
extended the nominated area of all five aflaj systems to 
include the agricultural demand area and key buildings 
within surrounding settlements. 

Consultations: ICOMOS has consulted its International 
Scientific Committees on Archaeological Heritage 
Management and on Historic Gardens – Cultural 
Landscapes. 

Literature: Wilkinson, J C, Water and Tribal Settlement in 
South-East Arabia: A study of the Aflaj of Oman, Oxford, 
1977. Al Shaqsi, Saif bin Rashid, Aflaj Management in the 
Sultanate of Oman, PhD dissertation, University of Wales, 
Bangor, 1996. 

Date of evaluation approval by ICOMOS: 10 April 2006 

 

3. THE PROPERTY 

Description: 

The five nominated sites have been chosen to represent the 
sophistication and technological achievements of the total 
remaining working irrigation systems in Oman. Four of the 
sites lie around the Western Hajar mountains. The fifth site 
is in the southern end of the Eastern Hajar mountains.  

The word falaj (plural aflaj) is used to refer to a complete 
irrigation system for a settlement. In classical Arabic falaj 
means to divide into shares. Applied to water, it has come 
to mean a physical and social structure for the sharing of 
water among those who have a right to it. 
 
In physical terms, the aflaj system of irrigation consists of 
tapping substantial underground water resources, springs 
or surface water and conducting the water by gravity alone 
often over long distances, to towns and villages where it is 
distributed to domestic and agricultural users.  
 
Relatively constant supplies of water are ensured by the 
aflaj system for large areas of desert throughout the year, 
and this in turn has led to the growth of permanent urban 
settlements based on an assured agricultural production 
and water resources for both people and livestock. 
 
The areas nominated cover the collection and part of the 
distribution sections of five aflaj systems. This includes 
the underground channels which run between the mother 
well, spring or wadi (surface water) where the water is 
tapped, to the shari’a the start of the distribution network 
around the settlements, together with part of the above 
ground distribution channels around the plantations within 
settlements, and the associated buildings, such as mosques, 
watchtowers, houses, sundials, and water auction 
buildings.  

For the underground section, the boundaries are drawn to 
protect the sources and channels and consist of the main 
channels overlaid by a strip approximately 250 metres 
wide.  

Within the settlements and water ‘demand’ area, the 
boundaries enclose the agricultural area irrigated by the 
water system, and associated buildings. 

Each system is further protected by a wide buffer zone, but 
this does not extend around the settlement and demand 
areas, apart from at Al-Jeela. 

The areas are: 

                   Areas in square kilometres 
 
     Upstream Buffer Settlement  
 
Falaj Al-Khatmeen 1.35028 17.564  1.004 
 
Falaj Al-Malki  6.000          42.5571  1.572 
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Falaj Daris  3.89468 33.701  2.383 
 
Falaj Al-Jeela  0.309522      38.3946  0.140 
 
Falaj Al-Muyassar  3.00501 31.8266  1.134 
 
The constructions in Oman are one of the largest 
concentrations of irrigation systems of this kind anywhere 
in the world: over four thousand systems have been 
identified in a large-scale survey completed in 2001. 
Around 3,000 of these systems are still functioning and 
these reflect a restoration programme carried out by the 
Ministry of Water Resources over the past 25 years. This 
in turn demonstrates the crucial significance of the water 
systems as a major national resource that still underpins 
agricultural systems across a large area of the country. 

The precise dating of most of the underground channels is 
not known. The present network appears to result from 
several building campaigns, the earliest of which could be 
around 500 AD or even earlier. Recent archaeological 
evidence is suggesting that irrigation systems existed in the 
area as early as 2,500 BC, but when the first deep channels 
were mined and faced is not clear (see below). 

In the settlements, water is still distributed through a 
traditional system of time-sharing, organised on a 
community basis.  

Three types of aflaj are recognized in Oman:  

i. Ghaili: This form is based on the perennial flow in a 
wadi. Water, diverted by means of a partial dam from the 
wadi, is conveyed in covered or open channels to 
settlements. In cases where the water flow is small or 
intermittent, reserves are stored in holding tanks for 
distribution in periods of drought. 48% of all system are 
ghaili. 

ii. Aini:  The sources of water are perennial mountain 
springs. They never dry up completely, but their water 
flow is not constant, varying according to the season and 
the climatic conditions in any given year. In form they are 
similar to ghaili aflaj. Aini account for 28% of systems. 

iii. Daoudi: This type of falaj taps into underground water 
sources at the foot of mountains. Deep ‘mother’ wells are 
sunk to tap into the source of water and this is then 
conveyed to settlements on the plains through underground 
channels often over very long distances. 24% of systems 
use underground channels. The Daoudi is by far the most 
complex. Its construction relies on sophisticated 
engineering expertise and must also have demanded 
considerable labour forces and organisational capacity.  

In constructing a daoudi system, a mother well is first dug 
at a point as near as possible to where the underground 
water system or aquifer emerges from the mountains. 
Finding this point demands traditional knowledge of the 
mountains and their geology. The mother well may need to 
be up to 60 m deep.  

The sides of the well are lined with stone set in a mortar. 
This is made from cakes of clay burnt with palm tree 
wood, which, when needed for use, are ground to a powder 
and mixed with water to form the mortar. This mortar 
when set is water-resistant and appears to be very stable 
and long lasting. It is still produced by traditional methods. 

From the mother well, a tunnel is constructed to the 
shari’a distribution point in the settlement. This tunnel 
may be  many kilometres long  - up to 14.8 km as at Falaj 
Al-Malki, and have remarkably shallow gradients as little 
as 1:2500. 

Some tunnels have a network of side braches, like the 
veins of a leaf. One now dead system had 37 branches; the 
maximum number in a working system is 17. Where the 
tunnel goes thorough rock no lining is needed, but in soft 
rock support is provided either through stone faced walls 
supporting stone vaults or slabs, or through palm tree logs 
supporting stone slabs. 

At regular points inspection shafts are constructed along 
the channels to allow dredging on a regular basis. In the 
long journey from the mother well to settlements, the 
water sometimes has to pass over wadis or other obstacles. 
To achieve this, the water is channelled through inverted 
siphons – two helical channels connected by a small 
aqueduct.  

Shari’a and distribution channels in settlements 

Such is the significance of the water distribution systems 
that the open channels are at the heart of the settlements.  

The water emerges in the settlement at the shari’a which 
usually has a stepped access and is often next to a fort or 
watch-tower, a circular mud-brick structure.  From there it 
is dispersed in a network of over ground channels to the 
cultivated fields which grow date palms as the main crop 
and also lemons, fodder grasses and a variety of seasonal 
food crops. The sluices are made of rock slabs, mud or 
rags. 

Next to the shari’a water can be taken for drinking and 
cooking. The next stretch is reserved for ablutions. It then 
passes by the mosque and fort to places for washing 
clothes. Only after these uses have been satisfied, is the 
water diverted to palm plantations and to other crops 
through dividing the main channel into equal subsidiary 
channels which are regulated between shareholders. 

Aflaj distribution system 

The success of the alfaj systems depends on the social and 
economic structures which underpin it and have done for 
centuries. These are rooted in local communities and 
guarantee fair shares to stakeholders. The system is not 
based on any form of written or statute law, but rather on a 
traditional system of time-sharing that is passed from one 
generation to the next. 

The executive authority in each system is the falaj agent, 
or wakeel, appointed by the local sheikh in consultation 
with the stakeholders and advised by a technical expert, 
arreif. The wakeel is responsible for the overall 
management of the falaj: his duties include responsibility 
for the funds, regulation of the sale and rental of individual 
shares, and day-to-day overseeing of the operation of the 
system.  His subordinates, known as areefs (of which there 
may be a number, especially at the larger aflaj), are 
responsible for distributing water shares. Individual 
shareholders have an obligation to respect the quantity of 
water assigned to them and the periods when it becomes 
available. 

The time distribution system for the water may be based 
on either a seven or ten day cycle. The units allocated to 
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shareholders vary from between 12 hours down to as little 
as 1.25 minutes. 

Such a system demands an accurate way of measuring 
volumes of water by flow over time. In the day time this 
was traditionally done by shadows from a tall stick falling 
on rows of small stones set into the ground. At night 
measurement was based on the movement of stars, a 
system that involved close observation of a total of 24 
stars.  Several settlements still preserve their sun-dials. 
Some also have small buildings were auctions of the water 
shares are held.  

The nominated sites include underground channels 
between the mother well and the shari’a,  and  open 
channels within the settlements together with watch-
towers, ablutions block, mosques, forts, sun-dials and the 
distribution system around the plantations.  

Falaj Al Khatmeen 

This daoudi falaj is fed from the Wadi Al Meaidin, which 
is notable for its abundant flow during periods of rain and 
its continuous (though not constant) flow throughout the 
year. The total length from mother well to shari’a is 
2.4 km, and it irrigates a cultivated area of some 
723,124 m2. For most of its length the channel runs 
underground. 

The open channel in the settlement passes beneath Bait Al-
Redadah Fort (not included in the nomination), which was 
built during the Yaruba Imamates (1649–1711). At the 
entrance to the town, the channel is split into three equal 
sections, one of which irrigates the holdings of the local 
people and the other two the agricultural land belonging to 
the State Treasury (Bait Al Mal). The water for each of the 
three users is accurately controlled: if three balls of the 
same size and weight are thrown into the channel before it 
splits into three, each will run automatically into a separate 
branch channel.  

The demand area covers abandoned traditional houses 
facing the water channels, two watchtowers strategically 
sited to over look the channels, and a mosque. 

Falaj Al-Malki 

This daoudi falaj is one of the largest aflaj in the 
Sultanate: its total length from mother well to shari’a 
(including all its 17 branches) is some 14.8 km. The 
demand area covers 1,572,730 m2. The falaj splits into two 
branches, supplying the towns of Nazar and Al-Yaman. 

Recent intensive building activity has reduced the flow of 
this system. 

The demand area includes a watchtower located on a hill 
above the plantations and the remains of two others 
together with a few scattered traditional houses. 

Falaj Daris 

This daoudi falaj is thought to be the oldest in the 
Sultanate. The total length of its three channels is 7,990 m. 
Most of the water derives from the Wadi Al-Abiyadh. The 
cultivated area of the town of Nizwa that it supplies is 
1,715,502 m2.  

The shari’a is surrounded by a small park.  

The demand area includes a mosque, fort and a few old 
mudbrick houses. 

Falaj Al-Muyassar  

Another daoudi falaj, Falaj Al-Muyassar originates from a 
mother well 50 m deep. Including its branches, the falaj is 
5.8 km in length, and it irrigates a cultivated area of 
1,133,698 m2 by means of two main branches.  

Its shari’a is next to a watchtower and a cluster of mud 
brick houses now abandoned. The attractive village has 
many mud brick houses either side of the open water 
channels and a sundial and auction building.  

Falaj Al-Jeela  

This aini falaj is a located in a very small village in the 
remote and barren mountainous area of Wilayat Sur. The 
water comes from a spring of the Wadi Shab high above 
the settlement and is conveyed over 1.6 km by means of 
open channels and a small aqueduct to a collection tank in 
the settlement. From there the water is distributed to palm 
and pomegranate plantations. The total demand area is 
about 14,000 m2. 

Falaj Al-Jeela maintains a stable flow rate throughout the 
year and is barely affected by rises and falls in 
groundwater levels.  

The demand area is tightly constrained by the surrounding 
mountains. It includes a small mosque, and some 
traditional houses. 

 

History 

The histories of the five aflaj in the nomination are 
unknown, since no written records survive. By virtue of its 
size and complexity, and the importance of the town of 
Izki that it supplies, a case could be made for Falaj Al-
Malki as being one of the earliest in Oman. There are 
similar indications that Falaj Daris, with its links to the 
town of Nizwa, could be considerable antiquity. The 
relationship of Falaj Al-Khatmeen to the Bait Al-Redadah 
fort, known to have been built during the Yaruba 
Imamates, suggests that this falaj originated in the 17th 
century. 

It would be helpful if more information could be 
assembled from both technical and archival sources and 
excavations to allow clearer indication to emerge of the 
chronology of daoudi aflaj construction. 

 

Protection and Management 

Legal provision:  

The aflaj systems are owned by the individual 
shareholders, with certain shares allocated to the mosque. 
The legal title to shares is recorded in the form of a 
registration document (sukk); ownership of these shares is 
absolute, and they can be inherited. Only rarely are the 
entire shares owned by a single individual. Details of 
ownership and all transactions are recorded by the wakeel. 
Certain shares are owned communally by all the 
shareholders in the falaj, and these are available for rent 
through weekly auctions.  

At Falaj Al Khatmeen, the demand area is owned by the 
Government state treasury. In the other nominated areas, 
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the plantations, watchtowers, mosques and houses are 
privately owned.  

There is no protection for the visual setting of the aflaj or 
for the open channels and their associated structures, 
watch-towers, mosques and traditional houses, within 
settlements. Local municipalities can however restrict the 
removal of palm plantations in order to build houses. 

The underground sections of the aflaj system are well 
protected. The key protection measure is the Water Wealth 
Protection Law, which was promulgated by Royal Decree 
No. 29/2000. This ensures that aflaj owners and agents 
need to obtain a permit from the Department of Water 
resources before carrying out any enlargement, repairs or 
maintenance on their aflaj from the mother well to the 
shari’a.  Furthermore no work shall be undertaken which 
might affect the aquifers, or their water quality. Further 
protective measures where set in place by the Ministry 
after their survey (see below). Under this, no new wells 
shall be dug within 3.5 km of mother wells, and for any 
new development protection zones must be provided either 
side of the falaj route. 

Management structure: 

Although there are no formal management plans in force 
for the nominated areas as a whole, there are complex and 
detailed traditional management systems for the 
management of the water and the water channels. This 
system is supplemented by repairs carried out by the 
Ministry of Water Resources. Each aflaj system is 
managed by the wakeel, using the traditional form of 
management, in close collaboration with shareholders and 
the local community. 

The nominated areas are said to be the best examples of 
co-operative water management in Oman. 

Traditionally, aflaj have been financed entirely by their 
shareholders. However, the high costs of manpower and 
materials, as well as the deteriorating condition, made it 
increasingly difficult in the 1970s for shareholders to 
maintain their aflaj adequately. As a result, the 
Government of Oman assumed responsibility for falaj 
maintenance in the Second Five-Year Plan (1981–85) in 
the form of an extensive drilling and rehabilitation 
programme. This responsibility continues. 

 

Justification of the Outstanding Universal Value by the 
State Party (summary) 

• Without the existence of the aflaj, there would 
be no more than impoverished settlement in the 
Gulf Region (or other desert regions); 

 
• The aflaj technology has been bought to a high 

level in Oman and has been functioning 
successfully for more than two millennia; 

 
• The organisation of the water distribution 

systems is an outstanding example of a 
traditional structure at least a thousand years old 
which continues to play a vital role in society; 

 

• The combined aflaj systems in Oman are one of 
the largest irrigation systems anywhere in the 
world. 

 

4. EVALUATION 

Conservation 

Conservation history:  

Since the Ministry assumed responsibility for the 
maintenance of the main underground aflaj channels in 
1981, many hundreds of kilometres o channels have been 
restored.  

The Ministry of Regional Municipalities, Environment, 
and Water Resources created an inventory of aflaj between 
1997 and 1998, published in 2001. The inventory includes 
the following data: 

• Location and depth of mother wells; 
 

• The routes of aflaj channels; 
 

• Measurement of flow rates; 
 

• Data on water quality; 
 

• Definition and measurement of planted and 
demand areas; 

 
• Data on state of conservation of channels and the 

nature of the flows. 

Each inventoried falaj has been assigned a registration 
number and a registration plate has been placed at the 
shari’a. The project was undertaken by 134 Ministry staff 
members. 

By contrast, the conservation of the cultural properties in 
the demand areas has not so far been given high priority 
and no grant aid has been given for these structures. 

State of conservation:  

Much of the restoration of the channels, particularly those 
underground, is carried out under the supervision of the 
Ministry of Regional Municipalities, Environment, and 
Water Resources. Falaj communities carry out regular 
monitoring of their systems and submit requests for 
assistance in maintenance or conservation whenever their 
structural or hydrological structures are affected. Upon 
receipt of these requests, the Ministry prepares technical 
specifications and drawings and supervises the 
maintenance work. 

In some cases this has involved sinking new inspection 
shafts and rebuilding sections of collapsed channels. Some 
of this has been done using concrete. Cement has also been 
used for the surface of some channels where they emerge 
near the shari’a. For instance at Falaj Daris in the park 
near the shahr’ia, many of the open channels have been 
refinished in cement mortar. In some places this cement 
facing is showing sign of becoming detached from the 
underlying traditional mortars. 

Workshops where the traditional mud mortars are made 
still exist and ICOMOS considers that it would be 
desirable if traditional materials could be used as these 
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seen from the evidence of old channels to be exceedingly 
effective. 

The mud forts watchtowers and traditional houses are 
mostly neglected and abandoned. Some are in a parlous 
state – but retrievable. The work however is beyond the 
resources of traditional owners. It is stated in the 
nomination that these are amongst monuments to be 
renovated by the Ministry of Heritage. 

Protection and Management: 

The water channels are very effectively managed by a 
combination of traditional management and support for 
large-scale construction projects from the Ministry of 
Water Resources. There is, however, no coordinated 
management of the surroundings or settings to the 
underground channels or of the demand areas. It is 
suggested that the falaj committees could form the basis 
for local management committees for the wider area 
working in collaboration with the relevant ministries and 
their regional offices. 

Many of the traditional mud-built buildings such as watch-
towers, forts, and houses which are adjacent to the water 
channels in the settlements are suffering from lack of 
maintenance and management and there is considerable re-
building in some of the larger settlements. 

If the integrity of the wider aflaj system is to be sustained 
in its relationship with the settlements, greater protection is 
needed for the surroundings of the underground water 
channels and for the demand areas. This should not mean 
turning them into museums – but managing change to 
respect the qualities of the places and ensuring that the key 
elements of the system survive. 

Risk analysis: 

- Development 

The last few decades has seen rapid development in Oman 
including the smaller towns and villages. This had 
compromised some of the settings of the aflaj system, 
particularly when traditional mud brick buildings, 
including watch-towers are left to decay and palm 
plantations have been replaced by new houses. 

Road construction has also affected the water channels and 
some new roads cut across the underground channels or 
are built next to open channels. 

- Water demand 

Increased development has led to increased demand for 
water which has resulted in the drilling of large deep wells. 
This in turn has affected the level of underground water 
supplies and made some aflaj that were formerly reliable 
throughout the year become intermittent. For instance: 

Falaj Al-Malki: Recent intensive building in the area has 
resulted in severe pressure on the aquifer and this effect, 
coupled with a scarcity of rain has led to a decrease in the 
water flow of the falaj, especially in periods of drought.  

Falaj Daris: The water flow has been affected as a result of 
development pressures and the flow rate falls during 
periods of drought.  

 

 

- Climate change 

Lack of rainfall in the Gulf Region over the past two 
decades has seriously lowered the water table – a process 
exacerbated by the drilling of new wells.  

At Falaj Al-Jeela, the area has suffered a drought over the 
past 14 years and at some point this will impact on the 
water flow from the perennial spring. All the daoudi aflaj 
are to some extent affected.  

Unexpected flash floods when rain does occur, have led to 
surges of water and this has also been damaging to 
channels. There are no disaster plans in place to deal with 
floods. Damage to the channels is made good through 
government intervention. 

- Visitors 

Currently it seems that very few visitors visit these sites. It 
is very difficult to appreciate the underground sections of 
the aflaj, and at three of the sites the overground sections 
are intertwined with roads and some new development. If 
visitors are to appreciate the scope and extent of these 
systems, an access strategy will need to be developed to 
provide information and access compatible with traditional 
uses.  

 

Authenticity and Integrity 

Authenticity: 

The basic layout of the nominated aflaj is wholly 
authentic. There are some modern interventions such as the 
use of concrete for lining shafts, and cement for 
reinforcing the tops of the mother wells and access shafts, 
at some of the shari’a, and in the distribution channels to 
individual agricultural plots, and new building around the 
settlements. 

The authenticity of the management of the aflaj is 
incontrovertible. The traditional system of ownership and 
management functions efficiently and is complemented by 
the administrative, technical and financial support from the 
Ministry of Water Resources. 

Integrity:  

Initially, only a portion of each aflaj system was 
nominated – from the mother well to the shari’a. Those 
parts of the system in the settlements, serving the needs of 
the community through the provision of water for cooking, 
washing, and agriculture, have now been added to the 
nomination and the nominated areas now reflect the 
integrity of the whole aflaj system. 

 

Comparative evaluation 

There is some uncertainty about where and when the 
daoudi falaj type of irrigation originated. It is known in 
Iran, Armenia, in large parts of Central Asia and western 
China, in Chile and Peru in South America, as well as in 
Oman and neighbouring United Arab Emirates, Egypt, 
Morocco, and Spain. 

Also called qanats, the technique is known from the Iron 
Age in Persia, now Iran. It has been assumed that it arrived 
in Persia from the Caspian region at the end of the 2nd 
millennium BC and that the Assyrian ruler Sargon II, who 
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reigned at the end of the 8th century BC, and his successor 
Sennacherib built a number of aflaj. Recent finds however 
in Oman and at El Ain, United Arab Emirates, have led to 
the suggestion that technology could have been transferred 
in the reverse direction.  

Daoudi aflaj dated to the Iron Age have been excavated in 
El Ain and its surrounding areas of Hili, Bida Bin Saoud, 
Jebeeb and Al Madam, near the border with Oman. Two 
old aflaj have also been reported in Maiyser and Raki in 
Oman dating back to around 1,500 BC and recent 
excavations at Bahla Fort in Oman have reported ancient 
irrigations systems possibly dated to 2,500BC but 
confirmation of their type and precise date is still awaited.  

Underground water channels began to be diffused more 
widely during the Achaemenid period in Persia, from the 
mid-6th to the mid-4th centuries BC. This was a period of 
Persian expansion, especially during the reign of Cyrus the 
Great.  Much of Oman came under Achaemenid rule in the 
mid-6th century BC, and from AD 226 it formed part of the 
Sassanian Empire of Persia, until the Sassanians were 
finally driven out with the coming of Islam in the 7th 
century AD. Historical records indicate that there was a 
period of falaj construction in Oman during the Yaruba 
Imamates in the second half of the 17th century, when the 
Portuguese were finally expelled from Oman, and it 
became the first independent state in the Arab world. 

There are close similarities between the aflaj in Iran and 
those in Oman. There are said to be 20,000 qanats are still 
in use in Iran. 

In the Roman age, the first falaj appeared in Syria and 
Egypt. The technique spread along the Silk to Parthia, 
Bactria and Sogdia and later into Xinjiang. Underground 
water systems also still flourish in Chile and Peru.  

Irrigation based on springs is even more widespread than 
the daoudi aflaj type. No comparative analysis is given for 
spring irrigation – which is found in perhaps as many as 
forty countries around the world. Particularly impressive 
examples can be found in the Himalayas for example 
where water is channelled for many kilometres to villages 
in the plains below. The one example nominated, although 
impressive because of its dramatic setting, cannot be said 
to represent this type of system. 

Considering just daoudi falaj or qanats, without further 
research into what remains in Iran and Central Asia in 
particular, both in terms of construction and chronology, it 
is difficult to say with certainty where the structures in 
Oman fit into the wider picture of technology transfer for 
the system of tapping underground water sources for 
irrigation, or whether they are more technically 
sophisticated than other examples.  It would therefore not 
be possible to say that the systems in Oman have high 
value purely on technical grounds or because they 
represent early uses of this technology.  

However the systems in Oman are still functioning as 
integral and essential aspects of the production systems of 
villages and towns, and are still managed by long-standing 
traditional systems within the communities they serve. 
They have a value as part of a distinct and living cultural 
landscape and reflect particular social systems that 
developed in this region. Out of the 3,000 functioning 
systems, 627 are daoudi aflaj.  

Outstanding Universal Value 

Evaluation of criteria:  

The sites are nominated on the basis of criteria ii, iv and v. 

Criterion ii: This criterion is justified on the grounds that 
the aflaj system in Oman is an outstanding example of 
‘considerable antiquity’ which survives intact and is if 
socio-economic benefit. More specific information is 
needed to demonstrate the antiquity of the parts 
nominated. ICOMOS considers that this criterion might be 
justified on the basis of further detailed information. 

Criterion iv: This criterion is justified through suggesting 
irrigation underpinned settlement which in turn under-
pinned a successful state that influenced its region. 
Although this is true it is also true for many other parts of 
the neighbouring regions. It does not justify why the five 
nominated areas can reflect this larger picture. ICOMOS 
considers that, with the available information, this criterion 
cannot be properly assessed at this stage. 

Criterion v: The nomination justifies this criterion on the 
grounds that the sites are threatened from the lowering of 
the water-table, which they are, and that the sites are an 
exceptionally well preserved form of land-use. ICOMOS 
considers that the property meets this criterion. 

 

5. RECOMMENDATIONS 

Recommendations  

The current nomination is for part of four daoudi aflaj 
system and one aini aflaj system.  Systems based on 
springs are widespread around the world and the one 
nominated aini aflaj site is not exceptional. 

The original nomination was submitted by the Ministry of 
Water Resources and included those aspects of the system 
over which it has control.  The State Party is to be 
congratulated on extending the nominated areas to include 
the wider landscape created by the aflaj irrigation system 
to include the demand areas in settlements and thus reflect 
social and community involvement. 

The wider nomination should be considered as a collection 
of cultural landscapes representing distinctive, long-
standing, sustainable and living ways of managing water 
resources. 

The underground parts of the nomination and main water 
channels through the settlements are very effectively 
managed through traditional practices supported by repair 
work carried out by the Ministry of Water Resources. The 
one aspect however that could be improved is the use of 
materials: there is a need to re-introduce the use of 
traditional mortar. 

The landscape within settlements has so far received less 
attention and is not subject to an agreed approach. There is 
a need to consider how the wider landscape can be 
managed through the development of a management 
process involving local communities and perhaps based, as 
suggested in the nomination, on an extension of the 
traditional falaj committees and supported by the Ministry 
of Heritage and Culture. 

As many of the traditional buildings are in a state of 
considerable decay, there is also a need to create a short-
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term action plan to address how these buildings can be 
stabilised and where appropriate be given viable uses.  

A management plan is needed to articulate these 
approaches and to address the need for control of new 
development, access for tourists and presentation of the 
aflaj systems. 

Currently the underground channels have legal protection 
but the nominated areas in the settlements are not 
protected. Consideration needs to be given as to how the 
settlement patterns and key structures can be protected.  

 

Recommendation with respect to inscription 

ICOMOS recommends that the aflaj irrigation system of 
Oman, be referred back to the State Party of the Sultanate 
of Oman to allow them to consider how: 

• The enlarged areas can be given adequate 
protection; 

• Further information can be provided in support 
of the proposed criteria; 

• A management plan or system can be developed 
for the settlement areas, to complement 
traditional management arrangements, which 
addresses the restoration, and conservation of the 
traditional structures such as mosques, 
watchtowers, forts, houses, and wash places, the 
re-introduction of traditional mortars, the control 
of development, the management of visitors, and 
the presentation of the aflaj. 

 

ICOMOS, April 2006 
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Map showing the revised boundaries of Falaj Al-Khatmeen 
 
 
 
 
 

 
 

Map showing the revised boundaries of Falaj Al-Malki 
 



 
 
 
 
 

 
 

Map showing the revised boundaries of Falaj Daris 
 
 
 
 
 

 
 

Map showing the revised boundaries of Falaj Al-Mayassar 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Map showing the revised boundaries of Falaj Al-Jeela 
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    Systèmes d’irrigation aflaj (Oman) 
 
    No 1207 
 
 
 
1. IDENTIFICATION 
 
État partie : Sultanat d’Oman 
 
Bien proposé : Les systèmes d’irrigation aflaj d’Oman 
 
Lieu : Régions de Dakhiliya, Sharqiya et 

Batinah 
 
Date de réception par le  
Centre du patrimoine mondial :  29 juin 2004 
 
Inclus dans la liste indicative :  4 juillet 1998 
 
Assistance internationale au titre du Fonds du patrimoine 
mondial pour la préparation de la proposition 
d’inscription :      Non 
 
Catégorie de bien : 
 
En termes de catégories de biens culturels, telles qu’elles 
sont définies à l’article premier de la Convention du 
Patrimoine mondial de 1972, il s’agit d'une proposition 
d’inscription en série constituée de cinq sites.  
 
Brève description : 
 
Les cinq systèmes d’irrigation aflaj représentent quelques 
3 000 systèmes d’irrigation encore en activité en Oman. 
L’eau de sources d'eau souterraines est puisée et conduite 
par gravité, souvent sur plusieurs kilomètres, pour 
alimenter l'agriculture et les peuplements permanents de 
terres désertiques d’une extrême aridité. Ces anciennes 
technologies d’ingénierie sont l'incarnation d'un 
développement durable de longue date. 
 
La gestion et le partage équitable et efficace de l’eau dans 
les villages et les villes sont toujours sous-tendus par des 
notions de dépendance mutuelle et de collectivité, et 
guidés par des observations astronomiques. La multitude 
de tours de guet construites pour défendre les systèmes 
d’adduction d’eau reflète la dépendance des communautés 
aux aflaj, dépendance jadis totale. 
 
 
2. ACTIONS 
 
Antécédents : Il s’agit d’une nouvelle proposition 
d’inscription. 
 
Date de la mission d’évaluation technique : 12-16 
novembre 2005 
 
Dates de demande d’information complémentaire et 
d’envoi par l’État partie : Le 29 novembre 2005, 
l’ICOMOS a envoyé une lettre à l’État partie, en lui 
demandant de considérer les implications de l’extension de 

la proposition d’inscription à un plus grand nombre d’aflaj. 
Le 20 février 2006, une proposition d’inscription révisée a 
été soumise par l’État partie qui étendait la zone proposée 
pour inscription aux cinq systèmes aflaj pour inclure la 
zone d’approvisionnement agricole et des édifices clés des 
peuplements environnants.  
 
Consultations : L’ICOMOS a consulté ses Comités 
scientifiques internationaux sur la gestion du patrimoine 
archéologique et sur les jardins historiques – paysages 
culturels. 
 
Littérature : Wilkinson, J C, Water and Tribal Settlement 
in South-East Arabia: A study of the Aflaj of Oman, 
Oxford, 1977 ; Al Shaqsi, Saif bin Rashid, Aflaj 
Management in the Sultanate of Oman, thèse de doctorat, 
University of Wales, Bangor, 1996. 
 
Date d’approbation de l’évaluation par l'ICOMOS : 10 
avril 2006 
 
 
3. LE BIEN 
 
Description : 
 
Les cinq sites proposés pour inscription ont été choisis 
pour illustrer la sophistication et les réussites 
technologiques de l’ensemble des systèmes d’irrigation 
encore en activité en Oman. Quatre d’entre eux se trouvent 
aux pieds des montagnes du Hajar occidental, le cinquième 
à la pointe sud du Hajar oriental.  
 
Le mot falaj (aflaj au pluriel) fait référence à un système 
d'irrigation complet pour un peuplement. En arabe 
classique, falaj signifie « diviser en parts ». Par rapport à 
l’eau, il en est venu à désigner une structure physique et 
sociale de partage de l'eau entre ceux qui y ont droit. 
 
En termes physiques, les aflaj sont un système qui consiste 
à puiser dans des ressources en eaux souterraines 
substantielles ou dans les eaux de surface et à les conduire 
par la gravité seule, souvent sur de longues distances, 
jusqu'aux villes et aux villages où elles sont distribuées 
aux utilisateurs domestiques et agricoles.  
 
Les aflaj assurent à de vastes zones désertiques un 
approvisionnement en eau relativement constant tout au 
long de l’année, ce qui a favorisé l'expansion de 
peuplements urbains permanents, grâce à une production 
agricole assurée et à des ressources en eau pour les gens et 
pour le bétail. 
 
Les zones proposées pour inscription comprennent les 
sections de collecte et une partie des sections de 
distribution des cinq systèmes aflaj. Cela comprend les 
canaux souterrains entre le puits mère, la source ou le wadi 
(point d’eau en surface) où l’eau est puisée, et la shari’a, 
le début du réseau de distribution autour des villages ainsi 
qu’une partie du réseau de canaux de distribution de 
surface autour des plantations dans les villages et les 
bâtiments associés, tels que les mosquées, les tours de 
guet, les maisons, les cadrans solaires et les maisons de 
vente aux enchères de l’eau.  
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Pour la section souterraine, les délimitations sont fixées de 
façon à protéger les sources et les canaux, et englobent les 
canaux principaux entourés d'une bande d'environ 250 
mètres de large.  
 
Dans les peuplements et les zones de distribution de l’eau, 
les délimitations comprennent la zone agricole irriguée par 
le système d’irrigation et les bâtiments associés.  
 
Chaque système est de plus protégé par une vaste zone 
tampon, mais cela ne s’étend pas dans la direction des 
peuplements ni les zones de distribution, à l’exception de 
Al-Jeela.  
 
Les zones sont les suivantes : 
 
             Zones km²  
 
      Site  Tampon       Peuplement 
 
Falaj Al-Khatmeen 1,35028      17,564    1,004 
Falaj Al-Malki  6,000      42,5571      1,572 
Falaj Daris  3,89468     33,701        2,383 
Falaj Al-Jeela  0,309522   38,3946   0,140 
Falaj Al-Muyassar  3,00501     31,8266    1,134 
 
Les constructions d’Oman constituent l’une des plus 
grandes concentrations de systèmes d’irrigation de ce 
genre dans le monde : une étude à grande échelle terminée 
en 2001 en a identifié plus de quatre mille, dont 3 000 
environ toujours en fonctionnement. Ces derniers ont fait 
l'objet d'un programme de restauration conduit par le 
Ministère des Ressources de l’Eau sur les 25 dernières 
années. Un point qui démontre bien l’importance des 
systèmes d’irrigation, ressource nationale majeure qui 
sous-tend toujours les systèmes agricoles dans une grande 
partie du pays. 
 
La datation précise de la plupart des canaux souterrains est 
inconnue. Le réseau actuel semble résulter de plusieurs 
campagnes de construction, dont la plus ancienne pourrait 
se situer aux environs de 500 apr. J.-C., voire avant. De 
récentes preuves archéologiques suggèrent que les 
systèmes d’irrigation existaient dans la région dès 2 500 
avant J.-C., mais l'époque du creusement des premiers 
canaux en profondeur et de leur parement est difficile à 
déterminer (voir ci-dessous). 
 
Dans les peuplements, l'eau est toujours distribuée dans le 
cadre d'un système communautaire traditionnel de partage 
du temps.  
 
On distingue trois types d’aflaj en Oman :  
 
i. Ghaili : Cette forme repose sur le flux continu d'un 
wadi. L’eau, détournée du wadi par un barrage partiel, est 
transportée par des canaux couverts ou à ciel ouvert 
jusqu'aux peuplements. Quand le débit est faible ou 
intermittent, on stocke l'eau dans des réservoirs de 
rétention, en vue de sa distribution en période de 
sécheresse. 48 % des systèmes sont des ghaili. 
 
ii. Aini : Il s’agit de sources pérennes de montagne. 
Elles ne se tarissent jamais totalement, mais leur débit n'est 
pas constant, variant en fonction des saisons et des 
conditions climatiques de l'année. Par leur forme, ils sont 

similaires aux aflaj ghaili, et représentent 28 % des 
systèmes. 
 
iii. Daoudi : Ce type de falaj puise dans des sources 
d'eau au pied des montagnes. De profonds puits-mères sont 
creusés pour puiser dans la source ; de là, l'eau est ensuite 
transportée jusqu'aux peuplements des plaines par le biais 
des canaux souterrains, souvent sur très longues distances. 
24 % des systèmes ont recours à des canaux souterrains. 
Le daoudi est de loin le plus complexe des aflaj. Sa 
construction repose sur une ingénierie complexe, et doit 
avoir également exigé une main d'oeuvre et des capacités 
d'organisation considérables.  
 
Pour construire le daoudi, on creuse tout d’abord un puits-
mère aussi proche que possible de l’endroit où le système 
d’eau souterrain, ou aquifère, émerge des montagnes. Cet 
endroit ne peut se trouver qu’avec des connaissances 
traditionnelles des montagnes et de leur géologie. Le puits-
mère peut devoir descendre jusqu'à 60 mètres de 
profondeur.  
 
Les flancs du puits sont revêtus de pierre et de mortier. 
Celui-ci est fait de galettes d’argile brûlées avec du bois de 
palmier, qui sont ensuite broyées au fur et à mesure des 
besoins. La poudre ainsi obtenue est mélangée à de l'eau 
pour former le mortier, qui, une fois constitué, résiste à 
l’eau et semble très stable et durable. On le fabrique 
toujours en utilisant les méthodes traditionnelles. 
 
À partir du puits-mère, on construit un tunnel jusqu’à la 
shari’a, le point de distribution dans le peuplement. Ce 
tunnel peut faire plusieurs kilomètres de long - jusqu’à 
14,8, comme pour le Falaj Al-Malki, avec une inclinaison 
remarquablement peu marquée, le gradient de pente ne 
dépassant pas parfois 1:2500. 
 
Certains tunnels présentent un réseau d’embranchements 
secondaires, comme les nervures d’une feuille. Un système 
aujourd’hui désaffecté possédait 37 embranchements ; le 
système en activité qui en possède le plus grand nombre en 
compte 17. Quand le tunnel traverse de la roche, aucun 
parement n’est nécessaire, mais dans les roches tendres, un 
soutènement est assuré par des murs à parement de pierre 
soutenant des voûtes ou des dalles en pierre, ou par des 
rondins de palmiers soutenant des dalles en pierre. 
 
Des puits d’inspection sont construits le long des tunnels 
pour permettre un dragage régulier. Sur le long parcours 
du puits-mère aux peuplements, l’eau doit parfois passer 
par-dessus des wadis ou d’autres obstacles. Pour ce faire, 
l’eau est canalisée par l’intermédiaire de siphons inversés - 
deux canaux hélicoïdaux reliés par un petit aqueduc.  
 
Shari’a et canaux de distribution dans les peuplements 
 
Les systèmes de distribution de l’eau sont d’une telle 
importance que les canaux de surface circulent au cœur des 
peuplements.  
 
L’eau émerge dans le peuplement à la shari’a qui possède 
habituellement des escaliers d’accès et se trouve souvent à 
côté d’un fort ou d’une tour de guet. De là, elle est 
dispersée dans des canaux en surface jusqu'aux palmeraies 
qui constituent les principales cultures, mais aussi des 
citronniers, de l’herbe à fourrage et diverses cultures 
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saisonnières. Les canaux sont faits de dalles de pierre, de 
boue ou de chiffons.  
 
L’eau peut être prise à la shari'a pour boire et pour 
cuisiner. Le tronçon suivant est réservé aux ablutions. 
L’eau traverse ensuite les mosquées et un fort pour arriver 
jusqu’aux endroits où l’on lave le linge. Ce n’est 
qu’ensuite que l’eau est détournée vers les plantations de 
palmiers et les autres cultures, le canal principal se divisant 
en canaux secondaires de même taille.  
 
Système de distribution des aflaj 
 
Le succès des aflaj dépend des structures sociales et 
économiques qui le sous-tendent depuis des siècles. 
Celles-ci s’enracinent dans les communautés locales et 
garantissent une répartition égale aux parties prenantes. Le 
système ne repose sur aucune forme de texte écrit ou de loi 
statutaire, mais plutôt sur un système traditionnel de 
partage du temps qui se transmet d'une génération à une 
autre. 
 
L’autorité exécutive de chaque système est l’agent du 
falaj, ou wakeel, nommé par le cheikh local en 
consultation avec les parties prenantes et conseillé par un 
expert technique, l'arreif. Le wakeel est responsable de la 
gestion globale du falaj : parmi ses devoirs, il est 
responsable des fonds, de la réglementation de la vente et 
de la location des parts individuelles et de la supervision 
courante du fonctionnement du système. Ses subordonnés, 
appelés areefs (qui peuvent être plusieurs, notamment dans 
les plus grands aflaj) sont responsables de la distribution 
des parts d'eau. Individuellement, les participants sont 
tenus de respecter la quantité d'eau qui leur est attribuée et 
les périodes de mise à disposition. 
 
Le système de temps de distribution de l’eau est basé sur 
un cycle de sept ou dix jours. Les unités allouées aux 
participants varient de 12 heures à 1,25 minutes. 
 
Un tel système exige une méthode précise de mesure 
volumétrique de l’eau sur le temps, c'est-à-dire du débit. 
Dans la journée, cette mesure se prenait traditionnellement 
au moyen des ombres d’un long bâton tombant sur des 
rangées de petites pierres placées dans le sol, et la nuit 
d’après le mouvement des étoiles, un système impliquant 
l’observation attentive de 24 étoiles au total. Plusieurs 
peuplements conservent leur cadran solaire. Certains 
possèdent également de petits bâtiments où se tiennent des 
ventes aux enchères des parts d’eau.  
 
Les sites proposés pour inscription comprennent les 
canaux souterrains entre le puits-mère et la shari’a, et les 
canaux de surface avec les peuplements, les tours de guet, 
les zones d’ablution, les mosquées, les forts, les cadrans 
solaires et le système de distribution autour des 
plantations.  
 
Falaj Al-Khatmeen 
 
Ce falaj daoudi est alimenté par le wadi Al Meaidin, 
notable pour son débit abondant en période de pluie et son 
courant continu (quoique non constant) tout au long de 
l’année. Sa longueur totale du puits mère à la shari’a est 
de 2,4 km, et il irrigue une aire cultivée de 723,124 m². Sur 
la plupart de sa longueur, le canal est souterrain. 

Le canal à ciel ouvert du peuplement passe sous le fort 
Bait Al-Redadah (non compris dans la proposition 
d’inscription), construit sous la dynastie des Yarubides 
(1649-1711). À l’entrée de la ville, le canal se divise en 
trois sections égales, dont une irrigue les possessions des 
habitants et les deux autres des terres agricoles appartenant 
au Trésor public (Bait Al Mal). Pour chacun des trois 
utilisateurs, l'eau est contrôlée avec précision : si l’on 
lance trois balles de même taille et de même poids dans le 
canal avant sa division, chacune partira automatiquement 
dans un embranchement séparé du canal. Ce petit nombre 
de canaux à ciel ouvert est compris dans la zone proposée 
pour inscription. 
 
La zone de distribution comprend des maisons 
traditionnelles abandonnées bordant les canaux, deux tours 
de guet édifiées en des points stratégiques pour surveiller 
les canaux, ainsi qu’une mosquée.  
Falaj Al-Malki 
 
Ce falaj daoudi est l’un des plus grands aflaj du sultanat ; 
du puits-mère à la shari’a (en comptant ses 17 
embranchements), il s’étend au total sur une longueur de 
14,8 km, et approvisionne une zone de 1 572 730 m². Le 
falaj se divise en deux embranchements, alimentant les 
villes de Nazar et de Al-Yaman. 
 
Une intense activité de construction a récemment réduit le 
flux du système.  
 
La zone de distribution comprend une tour de guet édifiée 
sur une colline dominant les plantations et les vestiges de 
deux autres tours ainsi que quelques maisons 
traditionnelles dispersées.  
 
Falaj Daris 
 
On pense que ce falaj daoudi est le plus ancien du sultanat. 
La longueur de ses trois canaux s’élève au total à 7 990 m. 
L’eau est en majeure partie puisée dans le wadi Al-
Abiyadh. La zone cultivée de la ville de Nizwa qu’il 
alimente couvre 1 715 50 m².  
 
La shari’a est entourée d’un petit parc.  
 
La zone de distribution comprend une mosquée, un fort et 
quelques vieilles maisons de briques en terre.  
 
Falaj Al-Muyassar  
 
Un autre falaj daoudi, le falaj Al-Muyassar, trouve son 
origine dans un puits-mère de 50 m de profondeur. 
Embranchements compris, le falaj mesure 5,8 km de long, 
et irrigue une zone cultivée de 1 133 698 m² grâce à deux 
embranchements principaux. Sa shari’a se trouve à 
proximité d’une tour de guet et d'un groupe de maisons en 
briques de terre aujourd'hui abandonnées. Le joli village 
possède beaucoup de maisons en briques de terre d’un côté 
et de l’autre des canaux à ciel ouvert, un cadran solaire et 
une maison de vente aux enchères. Aucun d'entre eux n’est 
inclus dans la proposition d'inscription. 
 
Falaj Al-Jeela  
 
Ce falaj aini se trouve dans un minuscule village, dans la 
région montagneuse isolée et aride de Wilayat Sur. L’eau 
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vient d’une source du wadi Shab, loin au-dessus du 
peuplement ; elle est transportée sur plus de 1,6 km par des 
canaux à ciel ouvert et un petit aqueduc jusqu'à un 
réservoir de collecte. De là, l’eau est distribuée aux 
plantations de palmiers et de grenades. La zone de 
distribution totale couvre environ 14 000 m². 
 
Le falaj Al-Jeela maintient un débit stable tout au long de 
l’année, à peine affecté par les élévations et les baisses des 
niveaux des eaux souterraines.  
 
La zone de distribution est étroitement enclavée dans les 
montagnes environnantes. Elle comprend une petite 
mosquée et quelques maisons traditionnelles.  
 
 
Histoire 
 
L'histoire des cinq aflaj de la proposition d'inscription est 
inconnue, car il ne reste aucune archive écrite. De par sa 
taille et sa complexité, et par l’importance de Izki, la ville 
qu’il alimente, on pourrait juger que le falaj Al-Malki est 
l’un des plus anciens d’Oman. D’après des indications 
similaires, le falaj Daris, avec ses liens à la ville de Nizwa, 
pourrait être très ancien. La relation du falaj Al-Khatmeen 
au fort Bait Al-Redadah, dont on sait qu’il fut construit 
sous la dynastie des Yarubides, suggère que ce falaj date 
du XVIIe siècle. 
 
Il serait utile de rassembler plus d’informations en 
s’appuyant sur les sources techniques, les archives et les 
fouilles, afin de se faire une idée plus claire de la 
chronologie de la construction des aflaj daoudi.  
 
 
Protection et gestion 
 
Dispositions légales : 
 
Les aflaj appartiennent aux participants individuels du 
système, avec quelques parts allouées à la mosquée. Le 
titre de propriété des parts est consigné sous la forme d'un 
document d'enregistrement (sukk) ; la propriété des parts 
est absolue et elles peuvent être transmises par héritage. Il 
est rare que les parts appartiennent dans leur intégralité à 
une seule personne. Le wakeel se charge de consigner tous 
les détails concernant la propriété et les opérations. 
Certaines parts appartiennent collectivement à tous les 
participants au falaj ; elles sont proposées à la location lors 
d'enchères hebdomadaires.  
 
Au falaj Al Khatmeen, la zone de distribution est la 
propriété de l’État. Dans les autres zones proposées pour 
inscription, les plantations, tours de guet, mosquées et 
maisons sont des propriétés privées.  
 
Il n’existe aucune protection couvrant le cadre visuel des 
aflaj, non plus que les canaux et leurs structures associées, 
tours de guet, mosquées et maisons traditionnelles au sein 
des peuplements. Les municipalités peuvent toutefois 
limiter l’arrachage des plantations de palmiers pour des 
constructions nouvelles.  
 
Les sections souterraines du système aflaj sont bien 
protégées. La principale mesure de protection consiste en 
la Loi de protection des ressources en eau, promulguée par 

décret royal n° 29/2000. Elle impose aux propriétaires des 
aflaj et aux agents d'obtenir un permis du département des 
Ressources en eau avant de pouvoir procéder à des 
agrandissements, des réparations ou des travaux 
d’entretien sur leurs aflaj entre le puits-mère et la shari'a. 
En outre, les travaux susceptibles d'affecter les aquifères 
ou la qualité de l'eau sont interdits. Le ministère a mis en 
place d’autres mesures de protection après leur étude. En 
vertu de celles-ci, aucun nouveau puits ne peut être creusé 
dans un rayon de 3,5 km autour des puits-mères, et des 
zones de protection doivent être instaurées de chaque côté 
du parcours du falaj en cas de nouveau développement. 
 
Structure de la gestion : 
 
Bien qu’il n’existe aucun plan formel de gestion en 
vigueur pour les sections proposées pour inscription des 
cinq aflaj, des systèmes de gestion traditionnels complexes 
et détaillés assurent la gestion de l’eau et des canaux. Ils 
sont complétés par les réparations exécutées par le 
ministère des Ressources en eau. Chaque système est géré 
par son wakeel respectif, dans le cadre de la forme 
traditionnelle de gestion et en étroite collaboration avec les 
participants et la communauté locale. 
 
Les zones proposées pour inscription ont la réputation 
d’être les meilleurs exemples de gestion coopérative de 
l’eau en Oman.  
 
Traditionnellement, les aflaj étaient entièrement financés 
par les participants. Toutefois, à partir des années 1970, le 
coût élevé de la main d’œuvre et des matériaux, ainsi que 
la détérioration de leur état, ont rendu de plus en plus 
difficile pour les participants le maintien d’un entretien 
approprié de leur aflaj. Par conséquent, le gouvernement 
d’Oman a assumé la responsabilité de l’entretien des aflaj 
lors du second plan quinquennal (1981-1985), sous la 
forme d’un vaste programme de forage et de réhabilitation. 
Il en est toujours responsable. 
 
 
Justification de la valeur universelle exceptionnelle 
émanant de l’État partie (résumé) 
 
• Sans les aflaj, il n’y aurait guère plus ici que des 
peuplements pauvres du Golfe (ou d’autres régions 
désertiques) ; 
 
• La technologie des aflaj a été portée à un haut niveau 
en Oman et fonctionne avec succès depuis plus de deux 
millénaires ; 
 
• L’organisation des systèmes de distribution d’eau est 
un exemple exceptionnel de structure traditionnelle 
ancienne d’au moins un millier d’années mais qui continue 
à jouer un rôle vital dans la société ; 
 
• Les aflaj combinés d’Oman sont l’un des plus vastes 
systèmes d’irrigation du monde. 
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4. ÉVALUATION 
 
Conservation 
 
Historique de la conservation :  
 
Depuis que le ministère assume la responsabilité de 
l’entretien des principaux canaux souterrains des aflaj en 
1981, plusieurs centaines de kilomètres de canaux ont été 
restaurés.  
 
Le ministère des Municipalités régionales, de 
l’Environnement et des Ressources en eau a établi un 
inventaire des aflaj entre 1997 et 1998 et l'a publié en 
2001. Cet inventaire englobe les données suivantes : 
 

 Localisation et profondeur des puits-mères 
 

 Parcours des canaux des aflaj 
 

 Mesure des débits 
 

 Données sur la qualité de l’eau 
 

 Définition et mesure des zones cultivées et des 
zones alimentées 

 
 Données sur l’état de conservation des canaux et 

la nature des débits 
 
Chaque falaj inventorié s’est vu assigner un numéro 
d’enregistrement, et une plaque d'immatriculation a été 
placée au niveau de la shari’a. Ce projet a été entrepris par 
134 employés du ministère. 
 
En revanche, la conservation des biens culturels compris 
dans les zones de distribution de l’eau n’a pas bénéficié 
d’une haute priorité et aucune aide n’a été accordée à ces 
structures. 
 
État de conservation :  
 
Une grande partie de la restauration des canaux, en 
particulier les canaux souterrains, est réalisée sous la 
supervision du ministère des Municipalités régionales, de 
l'Environnement et des Ressources en eau. Les 
communautés des aflaj assurent le suivi régulier de leurs 
systèmes et soumettent des demandes d'assistance pour 
l’entretien ou la conservation lorsque les structures ou les 
ressources hydrologiques sont affectées. Dès réception de 
ces requêtes, le ministère prépare des spécifications 
techniques et des plans et supervise les travaux d’entretien. 
 
Dans certains cas, cela a impliqué la construction de 
nouveaux puits de contrôle et la reconstruction de tronçons 
de canaux effondrés. Cela a parfois été fait avec du béton. 
Du ciment a également été utilisé pour la surface de 
certains canaux, là où ils émergent à proximité de la 
shari’a. Ainsi, au falaj Daris, dans le parc proche de la 
shari’a, une grande partie des canaux à ciel ouvert ont été 
rénovés à l’aide de mortier de ciment. En certains endroits, 
ce revêtement de ciment présente des signes de 
détachement des mortiers traditionnels sous-jacents. 
 
Il existe toujours des ateliers fabriquant les mortiers 
traditionnels, et l’ICOMOS considère qu’il serait 

souhaitable d'utiliser des matériaux traditionnels, car ceux-
ci semblent, au vu des anciens canaux, extrêmement 
efficaces. 
 
Les tours de guet des forts construits en terre et les 
maisons traditionnelles sont pour la plupart négligées et 
abandonnées. Quelques-unes sont dans un état alarmant – 
mais récupérable. Les travaux sont cependant hors de 
portée des ressources des propriétaires traditionnels. La 
proposition d’inscription déclare qu’ils font partie des 
monuments qui doivent être rénovés par le ministère du 
Patrimoine.  
 
Protection et gestion 
 
Les canaux sont gérés de façon très efficace, dans le cadre 
d’une alliance entre gestion traditionnelle et soutien des 
projets de construction à grande échelle de la part du 
ministère des Ressources en eau. Il n’existe toutefois 
aucune gestion coordonnée des environs ou des abords des 
canaux souterrains ou des zones de distribution. Il est 
suggéré que les comités de falaj forment la base de 
comités de gestion locale pour la zone agrandie et travaille 
en collaboration avec les ministères concernés et leurs 
bureaux régionaux.  
 
Une grande partie des édifices traditionnels en terre, tels 
que les tours de guet, les forts et les maisons attenantes aux 
canaux dans les peuplements souffrent d’un manque 
d’entretien et de gestion, et certains des peuplements de 
plus grande taille ont fait l’objet de reconstructions 
considérables.  
 
Pour maintenir l’intégrité du vaste système des aflaj par 
rapport à sa relation avec les peuplements, il serait 
souhaitable que les abords des canaux reçoivent une 
protection efficace. Ce qui ne signifie pas qu’il faut les 
transformer en musées, mais qu’il faut gérer le changement 
dans le respect des caractéristiques des lieux et s’assurer 
que les éléments clé du système survivent. 
 
Analyse des risques : 
 
- Développement 
 
Ces dernières décennies ont vu un développement rapide 
en Oman, y compris dans les petites villes et les villages, 
ce qui a compromis une partie des abords des aflaj, 
notamment quand les bâtiments traditionnels en briques de 
terre, dont les tours de guet, sont laissés à l'abandon, et les 
palmeraies ont laissé la place à de nouvelles constructions 
de maisons.  
 
La construction de routes a aussi affecté les canaux et 
certaines nouvelles routes coupent les canaux souterrains 
ou sont construites à proximité de canaux à ciel ouvert. 
 
- Demande en eau 
 
L'accélération du développement a conduit à un 
accroissement de la demande en eau, entraînant le 
creusement de puits larges et profonds. Ces nouveaux puits 
ont à leur tour affecté le niveau des eaux souterraines et 
rendu certains aflaj intermittents alors qu'on pouvait 
auparavant compter sur eux toute l'année durant. Par 
exemple : 
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Falaj Al-Malki : Récemment, une construction intensive 
dans la zone a imposé une lourde pression à l’aquifère, 
pression qui, associée à la rareté de la pluie, a entraîné une 
diminution du débit de ce falaj, en particulier en périodes 
de sécheresse.  
 
Falaj Daris : Le débit d'eau a pâti des pressions de 
développement, et il chute en période de sécheresse.  
 
- Changement climatique 
 
L’absence de pluies dans la région du Golfe ces deux 
dernières décennies a considérablement abaissé le niveau 
de la nappe phréatique, processus encore accentué par le 
forage de nouveaux puits.  
 
Au falaj Al-Jeela, la zone a durement souffert de la 
sécheresse ces 14 dernières années, et viendra un moment 
où cela affectera le flux d’eau de la source pérenne. Tous 
les aflaj daoudi sont affectés dans une mesure ou une 
autre.  
 
La pluie, quand elle finit par tomber, s’accompagne 
d’inondations brutales et imprévisibles ; ces brusques 
augmentations du niveau des eaux endommagent 
également les canaux. Aucun plan d’urgence n’a été mis 
en place pour parer aux inondations. Les dégâts faits aux 
canaux sont réparés par des interventions de l'État. 
 
- Visiteurs 
 
Il semble qu’actuellement les visiteurs de ces sites soient 
extrêmement rares. Il est en effet très difficile d’apprécier 
les sections souterraines des aflaj, et sur trois des sites les 
sections de surface s’imbriquent dans des routes et de 
nouveaux développements. Pour que les visiteurs puissent 
apprécier l’importance et l’étendue de ces systèmes, il 
faudrait développer une stratégie afin de fournir des 
informations et mettre en place un accès compatible avec 
les usages traditionnels.  
 
 
Authenticité et intégrité 
 
Authenticité : 
 
La conception de base des aflaj proposés pour inscription 
est parfaitement authentique. On recense quelques 
interventions modernes comme l’utilisation du béton pour 
le revêtement des puits, et du ciment pour le haut des 
puits-mères et des puits de contrôle, pour certaines des 
shari'a et dans les canaux de distribution des parcelles 
agricoles individuelles, et des nouvelles constructions 
autour des peuplements. 
 
L’authenticité de la gestion des aflaj est incontestable. Le 
système traditionnel de propriété et de gestion, d'une 
grande efficacité, est complété par le soutien administratif, 
technique et financier du ministère des Ressources en eau. 
 
Intégrité :  
 
Initialement, seule une partie des aflaj a été proposée pour 
inscription, à savoir la portion entre le puits-mère et la 
shari'a. Les parties du système dans les peuplements, 
desservant la communauté en l'approvisionnant en eau 

pour cuisiner, laver et irriguer ses cultures sont désormais 
comprises dans la proposition d'inscription. Les zones 
proposées pour inscription reflètent maintenant l’intégrité 
de l’ensemble du système aflaj.  
 
 
Évaluation comparative 
 
La provenance et l'époque de l'irrigation au moyen du falaj 
daoudi sont incertaines. Ce système est connu en Iran, en 
Arménie et dans de vastes régions d'Asie centrale et de 
Chine occidentale, au Chili et au Pérou en Amérique du 
Sud, ainsi qu'en Oman, dans les Émirats Arabes Unis 
voisins, en Égypte, au Maroc et en Espagne.  
 
Également connue sous le nom de qanat, cette technique 
était connue dès l'âge du fer en Perse, l'actuel Iran. On 
suppose qu'elle est arrivée en Perse depuis la région de la 
mer Caspienne, à la fin du IIe millénaire av. J.-C. et que le 
souverain assyrien Sargon II, qui régna à la fin du 
VIIIe siècle av. J.-C. et son successeur Sennacherib 
construisirent plusieurs aflaj. Toutefois, de récentes 
découvertes en Oman et à Al-Ayn suggèrent que le 
transfert de technologie aurait en fait pu se faire dans 
l'autre sens.  
 
Des aflaj daoudi datés de l'âge du fer ont été mis au jour à 
Al-Ayn et dans les zones environnantes de Hili, Bida Bin 
Saoud, Jebeeb et Al-Madam, aux Émirats Arabes Unis, de 
l’autre côté de la frontière avec l’Oman. On a signalé deux 
anciens aflaj à Maiyser et à Raki, en Oman, datant 
d’environ 1 500 av. J.-C., et de récentes fouilles au fort de 
Bahla en Oman ont révélé d’anciens systèmes d’irrigation 
qui pourraient dater de 2 500 av. J.-C., mais on attend 
toujours la confirmation de leur type et de leur datation 
précise.  
 
La technique des canaux souterrains se diffusa plus 
largement à la période achéménide en Perse, du milieu du 
VIe siècle au milieu du IVe siècle av. J.-C. Ce fut l’époque 
de l’expansion perse, particulièrement sous le règne de 
Cyrus le Grand. Une grande partie de l’Oman tomba aux 
mains des Achéménides au milieu du VIe siècle av. J.C., et 
à partir de l’an 226 apr. J.-C. il fit partie de l’empire 
sassanide de Perse, jusqu’à ce que les Sassanides soient 
finalement évincés avec l’avènement de l’Islam au 
VIIe siècle apr. J.-C. D’après les archives historiques, 
l’Oman connut une période de construction de falaj à 
l'époque des Yarubides, dans la deuxième moitié du 
XVIIe siècle, lorsque les Portugais furent finalement 
expulsés d'Oman, et devint le premier État indépendant du 
monde arabe. 
 
Les aflaj d’Iran et ceux d’Oman présentent d'étroites 
similitudes. On estime à 20 000, le nombre de qanats 
toujours en usage en Iran. 
 
À l’époque romaine, le premier falaj fit son apparition en 
Syrie et en Égypte. La technique se répandit tout le long de 
la route de la Soie jusqu'à Parthe, la Bactrie, la Sogdie et 
plus tard Xinjiang. Les systèmes souterrains d’alimentation 
en eau sont encore très utilisés au Chili et au Pérou.  
 
L’irrigation à partir de sources est encore plus répandue 
que le type d’aflaj daoudi. Aucune analyse comparative 
n’est présentée pour l’irrigation depuis les sources, alors 
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que ce système se retrouve dans une quarantaine de pays 
dans le monde. On en trouve des exemples 
particulièrement impressionnants dans l'Himalaya, où l'eau 
est canalisée sur de longues distances jusqu'aux villages 
dans les plaines en deçà. Le seul exemple proposé pour 
inscription, quoique impressionnant en raison de son cadre 
spectaculaire, ne peut être jugé représentatif de ce type de 
système. 
 
Si l’on considère exclusivement le falaj daoudi ou les 
qanats, sans autres recherches sur ce qui reste en Iran et en 
Asie centrale en particulier, que ce soit en termes de 
construction ou de chronologie, il est difficile de dire avec 
une quelconque certitude où les structures d’Oman 
s’inscrivent dans le contexte du transfert technologique 
d’utilisation des sources d’eau souterraines pour 
l'irrigation, ou si elles sont plus élaborées, techniquement 
parlant, que les autres exemples.  Il serait donc impossible 
de dire si les systèmes d'Oman présentent une valeur 
exceptionnelle pour des motifs purement techniques, ou 
parce qu’ils représentent les premières utilisations de cette 
technologie.  
 
Toutefois, les systèmes d’Oman continuent de fonctionner 
comme des unités intégrales et essentielles des systèmes de 
production des villages et des villes, et demeurent gérés 
par des autorités traditionnelles de longue date au sein des 
communautés qu'ils desservent. Leur valeur réside dans 
leur appartenance à un paysage culturel distinct et vivant, 
et dans le reflet des systèmes sociaux particuliers qui se 
sont développés dans cette région. Sur les 3 000 systèmes 
en activité, 627 sont des aflaj daoudi.  
 
La proposition d’inscription actuelle ne couvre qu’une 
partie des quatre aflaj daoudi : les canaux souterrains entre 
le puits-mère et la shari'a. Sont exclues les parties du 
système qui approvisionnent en eau les gens et les 
plantations, les bâtiments associés comme les mosquées, 
les forts, les tours de guet et les lavoirs, et la relation entre 
le système d'irrigation et les peuplements - habituellement 
situés en hauteur et descendant vers le centre. Les zones 
proposées pour inscription ne reflètent donc pas la 
pérennité de la gestion traditionnelle sociale et technique 
de ces systèmes. 
 
Des systèmes d’adduction d’eau souterrains sont toujours 
prospères dans d’autres régions, comme l’Afrique du 
Nord, l’Iran, l’Asie centrale, le Chili et le Pérou, en 
particulier. Il serait utile d’identifier le caractère distinctif 
propre au système social d’Oman et les différences qu’il 
présente par rapport à ces autres contrées. 
 
 
Valeur universelle exceptionnelle 
 
Déclaration générale : 
 
Les sites sont proposés pour inscription sur la base des 
critères ii, iv et v : 
 
Critère ii : Ce critère est justifié sur la base du fait que le 
système des aflaj d’Oman est un exemple exceptionnel, 
« d’une ancienneté considérable », qui a survécu intact et 
qui apporte des bénéfices socio-économiques. Des 
informations plus précises sont nécessaires pour démontrer 
l’ancienneté des parties proposées pour inscription, et de 

plus vastes zones seraient nécessaires pour démontrer les 
avantages socio-économiques. L’ICOMOS considère que 
ce critère pourrait être justifié sur la base d’informations 
supplémentaires détaillées.  
 
Critère iv : Ce critère est justifié en suggérant que 
l'irrigation a sous-tendu le peuplement, qui a son tour a 
sous-tendu un État prospère et d'influence dans la région. 
C’est vrai, mais c’est aussi valable pour beaucoup d’autres 
parties des régions voisines, et rien ne vient expliquer en 
quoi les cinq zones proposées pour inscription peuvent 
illustrer un contexte plus vaste. L’ICOMOS considère que 
compte tenu l’information disponible, ce critère ne peut 
pas être évalué correctement à ce stade. 
 
Critère v : La proposition d’inscription justifie ce critère 
sur la base du fait que les sites sont menacés par 
l’abaissement de la nappe phréatique, ce qui est le cas, et 
qu'ils constituent une forme d'occupation des sols 
exceptionnellement bien préservée. L’ICOMOS considère 
que le bien répond à ce critère. 
 
 
5. RECOMMANDATIONS  
 
Recommandations 
 
La proposition d’inscription actuelle porte sur une partie 
de quatre aflaj daoudi et d’un falaj aini. Les systèmes 
d'irrigation fondés sur des sources sont largement répandus 
dans le monde, et le site proposé pour inscription ici d’un 
falaj aini n'a rien d'exceptionnel. 
 
La proposition d’inscription initialement proposée par le 
ministère des Ressources en eau incluait les aspects du 
système sur lequel il avait le contrôle. L’État partie doit 
être félicité pour avoir étendu les zones proposées pour 
inscription au paysage plus vaste créé par le système 
d’irrigation aflaj pour inclure les zones de distribution 
dans les peuplements de manière à respecter l’implication 
sociale et communautaire. 
 
La proposition d’inscription élargie doit être considérée 
comme un ensemble de paysages culturels représentatifs 
de modes de gestion particuliers, durables, viables et 
vivants des ressources d'eau.  
 
Les sections souterraines de la proposition d’inscription et 
les canaux principaux sont gérés très efficacement selon 
les pratiques traditionnelles soutenues par des travaux de 
réparation effectués par le ministère des Ressources en 
eau. Un aspect cependant pourrait être amélioré : il s’agit 
de l’utilisation des matériaux. Il est nécessaire en effet de 
réintroduire l’utilisation du mortier traditionnel. 
 
Le paysage au sein des peuplements a reçu beaucoup 
moins d’attention et n’est pas soumis à une approche 
convenue. Il est nécessaire d’envisager la manière de gérer 
l’ensemble du paysage grâce au développement d’un 
processus de gestion impliquant les communautés locales, 
éventuellement basé, comme le suggère la proposition 
d’inscription, sur une extension des comités traditionnels 
de falaj avec le soutien du ministère du Patrimoine et de la 
Culture.  
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Comme beaucoup de bâtiments traditionnels sont dans un 
état de grand délabrement, il est également nécessaire de 
créer un plan d’action à court terme pour traiter la 
stabilisation de ces bâtiments et, le cas échéant, leur 
donner des fonctions viables.  
 
Un plan de gestion est nécessaire qui organiserait ces 
approches et traiterait le contrôle des nouveaux 
développements, l’accès des touristes et la présentation des 
aflaj. 
 
Actuellement, les canaux souterrains bénéficient d’une 
protection légale mais les zones proposées pour inscription 
dans les peuplements ne sont pas protégées. Il est 
nécessaire d’envisager la protection des structures clés et 
des schémas de peuplements.  
 
 
Recommandation concernant l’inscription 
 
L’ICOMOS recommande que la proposition d’inscription 
des systèmes d’irrigation aflaj d’Oman soit renvoyée à l’État 
partie du Sultanat d’Oman, afin d’envisager comment : 
 

 protéger de façon appropriée les zones élargies ; 
 

 fournir de plus amples informations afin de 
justifier les critères proposés ; 

 
 un plan ou un système de gestion peut être 

développer pour les zones de peuplement, en 
complément des mesures traditionnelles de 
gestion qui traite de la restauration et de la 
conservation des structures traditionnelles 
associées telles que les tours de guet, les forts, 
les maisons, les lavoirs, les mosquées, de la 
réintroduction des mortiers traditionnels, du 
contrôle du développement, de la gestion des 
visiteurs et de la présentation des aflaj. 

 
 
 

ICOMOS, avril 2006 
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Plan indiquant les délimitations révisées du Falaj Al-Khatmeen 
 
 
 
 
 

 
 

Plan indiquant les délimitations révisées du Falaj Al-Malki 
 



 

 
 

Plan indiquant les délimitations révisées du Falaj Daris 
 
 
 
 
 

 
 

Plan indiquant les délimitations révisées du Falaj Al-Mayassar 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Plan indiquant les délimitations révisées  du Falaj Al-Jeela 
 
 
 



 

 
 

Tour de guet 
 
 
 

 
 

Canal souterrain 
 



 

 
 

Shari’a 
 
 
 

 
 

Point de distribution 
 



Ref: WHCIHA-I 
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~ ~ ! s , d  

e L J  '+ 
Paris, 3 1st October 2006 

Dear Mr Francesco Bandarin, 

Subject : Nomination of properties for inscription on the World Heritage List 
Aflaj Irrigation Systems of Oman 
During the 30th Session of the World Heritage Committee 

Please refer to your letter No WHC/74/318.1/06/147 dated 13 September 2006, the 
Omani National Commission for Education, Culture and Science has advised us that the 
Ministry of Regional Municipalities, Environment and Water Resources has confirmed 
the exactitude of the referred maps. 

Please accept, dear Mr Francesco Bandarin, the assurances of my highest consideration. 

Dr. Musa Bin Jaafar Bin Hassan 
Ambassador 

Permanent Delegate of the Sultanate of Oman to UNESCO 

Mr Francesco Bandarin 
Director 
World Heritage Centre 
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Surface and coordinates of the property inscribed on the World Heritage 
List by the 30th session of the World Heritage Committee (Vilnius, 
Lithuania, 2006) In accordance with the Operational Guidelines.' 

The following map (see next page) submitted by the authorities represents the 
site as inscribed by the 30th session of the World Heritage Committee. 

I Information abstracted from document WHC-06130.COM18B presented to the 30th 
session of the World Heritage Committee (Vilnius. Lithuania, 2006). 
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