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The identification and delineation of ancient and modern techniques of water harvesting in the
Wadi al-Majarr, west of Tall Hisban, was undertaken in four phases. The initial phase was a
preliminary field assessment of the range of water harvesting features present in the Wadi al-
Majarr. The purpose of this phase was to gain familiarity with how both ancient and modern
water harvesting features, such as check-dams, terraces, and cisterns, are manifested in the al-
Majarr landscape. Phase Two of the project was the identification and delineation of likely water
harvesting features on aerial photos of Wadi al-Majarr This was accomplished by digitizing an
aerial photograph with an approximate scale of 1:25,000 for display in ArcView and AutoCAD
software. This software was used to draft the location: and extent of potential water harvesting
features onto the digital photo. Features were identified, where possible, to the type (terrace, field
wall, etc.) and apparent date (ancient or modern.) Phase Three consisted of the field verification
of the features identified on the aerial photography. During fieldwork the identified features were
located on the ground and their character and extent recorded. Standard MPP archaeological
survey forms were used to record the features. Information on location, type of feature, and
extent was recorded for all features on plots generated during Phase Two. Phase Four consisted
of the updating of features on the digital aerial photo and the production of a keyed feature map
of the Wadi al-Majarr project area.

Water Harvesting Features in the Wadi al-Majarr

Water Harvesting features located in the Wadi al-Majarr indicate a sophisticated understanding
of both soil and water management technologies by the local inhabitants for a period of several
thousand years. Terraces, check-dams, and field walls are strategically placed to capture runoff
and prevent soil loss in the steep sections of the wadi landscape. Near its head, terraces and
check- dams serve to slow the flow of runoff of wide expanses of the wadi bottom, creating large
relatively flat fields which could be easily cuitivated and dry farmed. Terraces represent a much
larger investment of time and effort and, particularly on the steeper slopes, were most likely used
for tree crops and grapes. This pattern of land use can still be seen in some sections of the wadi
today, with dry farmed wheat fields along the wadi floor and olive trees on the wadi slopes.



Check-dams

A common and important feature of the Wadi al-Majarr landscape is the check-dams. Eleven
check-dams were found in the approximately one kilometer section of the wadi that served as the
focus of this study. An additional eight check-dams were found in the two smaller, and steeper,
wadis that drain east into the main branch of the Wadi Al-Majarr. Check-dams serve to siow
runoff in the channel of the wadi and to impede the movement of soil down the wadi bottom.
This function, probably enhanced by intentional infilling behind the dams, has created large level
expanses which are currently uncultivated or are in use for the dry farming of wheat.

In all cases, except for those in the highest reaches of the wadi, the headward erosion of the main
wadi channel has breached all of the check-dams. Where they are exposed in section, several of
the check-dams show one or more periods of rebuilding. The precise timing and extent of this
rebuilding could not be determined from the exposures in the short time available for fieldwork.
The systematic testing of selected check-dams would significantly contribute to our
understanding of the construction, use and chronology of this critical water harvesting
technology. Indications of the possible use of check-dams to divert wadi flows on to adjacent
low-lying terraces could also be investigated. In many cases, even long after their initial
construction, the check-dams of Wadi al-Majarr continue to perform their intended function of
water and erosion control.

The check-dams in the two small drainages mentioned above, with the exception of those at the
wadi mouth, appear to have served more to slow the rate of runoff than to create cultivatable
areas. However, the willingness to cultivate small, seemingly unproductive areas of land, often
measuring only a few square meters, is a common feature of the Jordanian agricultural
landscape. This suggests that while the areas may be small their potential for cultivation was
unlikely to have been overlooked. Their primary function, however, was probably not the
creation of cultivable land, but was more likely to prevent the seasonal onrush of runoff from
these steep sided wadis that would certainly have damaged the larger fields and structures in the
main wadi bottom.

Terraces

‘The most prevalent forms of water harvesting feature in the Wadi al-Majarr are terraces.
Terraces are found throughout the wadi in both the gentle upper reaches and the lower steep
sided sections. Indeed, most of the agricultural-lands within the wadi consist of terrace surfaces.
Preliminary analysis of associated ceramics, condition and construction techniques indicate that
the majority of the terraces in the wadi probably date to the Byzantine Period. It is likely,
however, that these terraces simply represent an extension of earlier terrace systems, perhaps
extending as far back as the Early Bronze Age. Verification of this hypothesis, however, must
await further fieldwork and testing. Many, if not all, of the modern terraces are built on the
remnants of earlier terraces, Modern terraces seldom enclose new, previously uncultivated, land
but rather bring back into service areas that may have fallen out of use at sometime in the past,
probably during the Ottoman Period when the area was sparsely populated.



There has been a resurgence of terrace building and use in the valley thus reestablishing the
pattern of planting: high investment crops on the terraced slopes of the wadi. As the local
population has increased there has been a concomitant increase in the use of previously terraced,
but unused, land for the production of olives and grapes which are intercropped in all cases in the
study area.

In the central section of the study area on the east side of the main wadi many terraces have been
largely destroyed and their remnants are currently in use for the dry farming of wheat. Remnants
of the earlier terraces are still visible both in the aerial photography and on the ground as ridges
generally paralleling the wadi bottom and/or as discontinuous wall sections exposed within the
modern fields.

Cisterns

The importance of water control and harvesting for purposes other than strictly cultivation is
seen in the distribution of cisterns in the project area. Cisterns provide potable water for humans
and livestock and are found throughout the wadi. Their distribution, unlike the ubiquitous
terraces, however, is more strongly shaped by the geology of the region. Cisterns require runoff
that is largely free of sediments in order to prevent their being filling with suspended sediments.
For this reason, most cisterns are located in areas of bedrock outcrops where little soil is
available for erosion. Even these areas may contain ancillary features such as sedimentation
basins where sediments were removed from suspension before the water was allowed to flow
into the cistern. The greatest concentration of cisterns in Wadi al-Majarr is in an area of an
extensive limestone outcrop. This area, also used for tombs, cave dwellings and quarrying,
contained four cisterns in an area measuring less than 90 meters by 20 meters. The area may
have been used as long ago as the Early Bronze Age as is indicated by the many shaft tombs
associated with the cisterns in the area. :

An additional thirteen cisterns were found within the project area. Unlike the cluster of cisterns
described above these features are more broadly scattered throughout the wadi. A general pattern
of direct or proximate association of cisterns with habitation sites is seen in six of the cisterns.
The remaining seven cisterns appear to be more isolated perhaps occurring in areas particularly
well suited to capturing runoff or, more likely, near unrecognized or destroyed habitations or
farmsteads. '

Chronology

As noted above, the problem of temporal placement of these features is exceedingly difficuit.
The nature of water control features is such that they seldom contain evidence of precisely when
they were constructed or modified. The ubiquitous pottery that is found throughout the wadi is of
little help in dating the water harvesting features exposed on the surface. Without a direct
association with evidence of construction, ceramics are little more than an overlay that may
provide a sense of the intensity of use. Even when they are in direct association ceramics, at best,
provide a beginning date prior to which the feature could not have been built. Neither do they
necessarily date the construction, nor give any sense of how long these features may have been



in use following their construction. Indeed many terraces are still in use in some modified form
perhaps 1000 or more years after their initial construction. This use need not, of course, have
been continuous or even consistent with its originally intended purpose.

We found considerable evidence that Wadi al-Majarr is entering a new stage of erosion. The
chief indicator of this is new gully erosion particularly at gully heads, where terraces have been
disturbed along the smatler feeder wadis to Wadi al-Majarr. Such gullying suggests the
possibility of, indeed the likelihood of, increased sheet erosion. Hypothetical causes of increased
erosion include: 1) Increased runoff resulting from decreased permeability of the Wadi al-Majarr
watershed, a likely prospect in light of the new housing and road construction in the area, and 2)
Indifference to or ignorance of water management techniques among new residents who are
largely urbanites and hobbyists at agriculture.

Summary

An aerial photographic interpretation and field assessment of water harvesting features in Wadi
al-Majarr was undertaken. The approach proved useful in rapidly identifying and mapping
features, that is of producing a map summarizing the cumulative effects on the landscape of
water management over time. This technique, however, is not useful in dating features as to their
construction, modification ot period(s) of use. Results show that the Wadi al-Majarr has
undergone substantial modification for the purpose of managing water both for food production
and domestic uses. Continued research on the water harvesting technologies of this area will
allow a refinement of our understanding through more precise dating of the identified features
and the possible development of a chronologically linked typology of features and water
harvesting technology.

The current research can be seen only as a preliminary assessment of the extent and character of
the water harvesting technologies used in the Wadi al-Majarr over the past 5000 years. It does
however, demonstrate that the focus on water harvesting can be a fruitful and useful endeavor.






