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1. Introduction
Traditionalirrigation structures are those structures which
depend on raw local materials for their construction and
are built by the farmers themselves whorely onexperience
gained through everyday observation, or knowledge de-
scended from their forefathers. The traditional structures
have proved their effectiveness and resistance to high
floods for a long time now as seen during the catastrophic
flood of 1982, which was the largest flood ever experi-
enced in Wadi Beihan. The majority of the old waditional
structures withstood the flood despite the absence of main-
tenance in the period before its occurrence for ten——and in
some cases for hundreds—of years.
InWadiBeihanthenumberoftraditional structureshas
been decreasing since the establishments of Wadi Beihan
Agricultural Development Project in 1983, as a result of
introducing gabions in the area. The farmers became
totalty relianton gabions and ignored the traditional struc-
tures, although they are much more effective than the
gabions in many ways. In addition, costs of traditional
structuresareestimated ataboutninety percentofthecosts
of gabions.

2. Types of traditional structures
The structures can be classified according to their shapes
and the way they are built as follows:

2.1 The conical structure (aglama)

The aglama is conical in shape, with a circular base of 3m
to 4m in diameter and a sharp conical point. The height is
usually between 2 and 3m and the inclination ranges be-
tween 35° to 40°. The outside surface of the structure
contains no holes or cavities, as itis completely filled with
small stones and cobbles.

The aglama are usually construct>d alongside the Wadi,
perpendicular tothe flood current. Inthis way they protect
a long stretch of agricultural land. When these structures
are constructed in a band, their foundation will be made
deeper than usual. The function of the aglama is similar to
thatof the gabion groynes, which control the directionand
velocity of the floodinthe wadi. Theaglamaisconstructed
by firstly examining the wadi bank and selecting proper

construction places; and secondly, by digging a circular

foundation of two metres deep and lining it with large
stones, and filling in the gaps with smaller stones. The
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whole structure is constructed the same way. This struc-
ture has proved that it can successfully replace gabions,
and as the wadi flood is intermittent, maintenance work
can be carried out without any difficulty, If machinery is
introduced for construction, tospeed up the building proc-
ess, the farmers may be encouraged to continue building
this traditional structure and rely less on gabions.

2.2 Drop structures (Al Masagit)

These are built in spate canals when:

(i) acanal hasa steep longitudinal gradient

(ii) thewateristransferred fromahighercanal toalower
one; or

(iif) whenthe water is diverted from one field to another.
The purpose is to dissipate flow energy sothat scour-
ing is minimised.

The structure is built on a foundation of dry stone,
occasionally mixed with a little concrete. The remaining
part of the structure is constructed with stones interlocked
properly, the gaps filled in with smaller stones,

2.3 Al-Qaid

This is a structure built to divert water from the main wadi
to agricultural lands in quantities proportional to the jrri-
gated area and the size of the flood in the wadi.

The structure branches off from the main spate canal
feeding the land and forms an acute angle with the flow
direction and it stretches to the centre of the wadi. The
height of Al Qaid varies gradually from zero in the centre
of the wadi to the height of the spate canal by agricultural
land,

The foundation—usually deep and made of interlock-
ing stones—rises gradually to form a triangular prism to
that the drag force on the structure is minimal. The qaid
structure is commonly used in Wadi Nabhr,

24 Al-Masih

This structure is constructed on the edge of the wadi to
protect the agricultural lands adjacent to it which are vul-
nerable to floods. The function of this structurc is similar
to the function of retaining walls, Al Masihisusually built
ontheinclined embankmentswhich form the land bounda-
ries. The structure is usually built from round stones and
the gaps are filled with stones of smaller sizes to prevent
directcontactofthe earthembankment with the water. The
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common inclination of the structure with the vertical ranges
beiween 30° to 45°, but this depends on the angle of the
supporting embankment. Stones used in construction are
usually laid in one plane as a smooth surface, to minimize
the tangential flood force on the structure.

2.5 Spill ways (Al-Masakhil)
The purpose of this structure is to control the quantities of
water which enter the main spate conals. The structure is
therefore, constructed on the side embankments of the
feedercanals, not faraway from theintake. Anydischarge
cxceeding the capacity of the canal will return through this
structure back to the wadi. The structure can therefore be
considered as a safety valve to the main spate cgnals.
Occasionally this type of structure is bui]t to transfer spate
water from one agricultural land to another when the dif-
ference between the ground levels is relatively high.
AlMasakhil is usually builton the earth embankments
of the canals from medium size stones. The frame of the
structure onboth sidesof theembankmentgoesdown deep
into the foundation, so the supporting soil has no direct
contact with the water. In constryction, no cementis used
oronly onveryrareoccasions. Occasionally stepsare built
on both sides of the structure.

2.6 Comparison between the traditional and gabion

structures

Here thecomparison ismade under the working conditions

and generalcircumstances of the Béihan sub-govemorate.

What is valid in Beihan may not be valid elsewhere, and

whatisapplicablenowmay changeinthe nexttwenty orso

years, However, at present the following points are ob-
served:

Q  continuation of gabion works dependson the availa-
bility of gabion boxes, wires, transport and machin-

. ery which can not be granted after the completion of
Beihan Agricultural Development Project;

Q  the farmors are now fully relignt on the project for
thesematerials, Incontrast, the traditional structures
do notneed more than local materials, skillsand ma-
chinery to construct them;

3  itisunquestionable that the traditional structures last
much longer, and their maintenarce costs are lower,
than equivalent gabions;

3 traditional structures have proved thatthey resistthe
flood force much better than the best constructed ga-
bion structure in the wadi; and

Q  the traditional structures are more cconomical than
the gabions.

Inan effort toencourags the construction of traditional
spate structures, the Wadi Beihan project supported the
construction of two structures by making available equip-
ment for transport of stones and oxcavation and financing
partof thelabourcosts. The farmers providedall lsbour for
stone collection and work on site. A comparison of cost
betwoon a traditional and comperable gabion structure
showed a slightly lower cost price inm?® (YD 20.w) for the
iraditional structure, of which approximately S0 percent
was provided by the farmers themselves.
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2.7 Conclusion

Traditional structures should be encouraged in Wadi Beihan
and, maybe, inother partsof thecountry to avoid extensive
use of imported gabions. This can be achieved by spread-
ing the diminishing skills of building such constructions;
and inviting the old masters to teach the younger genera-
tion the building techniques.
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