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Abstract: With increasing urbanisation, understanding the variety of historical experience with water
in the urban context becomes all the more relevant. Apart from representing an economic and
environmental necessity, the physical and sensory access to freshwater is universally understood as
socially desirable, pleasing and valued. The history of the East African coast is especially relevant as
water scarcity is not a modern phenomenon in the region—in fact, precolonial towns situated on the
oceanfront flourished in relatively arid environments too. This paper presents the insights achieved
with a 3D scanning survey of the preserved heritage in the now-deserted town of Jumba la Mtwana,
located 20 km north of Mombasa, Kenya. Although all of the buildings are partially collapsed,
various wells, cisterns and reservoirs have been documented. Considering this archaeological site
and other examples of (pre)colonial Swahili towns, this paper adopts multidisciplinary perspectives
in analysing and interpreting the distribution of constructed features associated with water, with
particular focus on their design, density and spatial context, as well as social and sensory connotations.
Its results highlight the socio-spatial role of the element of water in the precolonial built environment,
which may be contrasted with later periods and potentially carry broader implications for current
urban development.

Keywords: Swabhili; precolonial urbanism; archaeology; water management; wells; sensory
perception; Kenya; coast

1. Introduction

The East African coast is a region with more than a millennium of urban history. The
Swahili coast, as it is also known, is represented by a strip of land only a few kilometers
wide, but extending over approximately 3000 km from what is today Somalia, Kenya,
and Tanzania, to Mozambique and northern Madagascar, and incorporating multiple
islands distributed close to the coastline. The past trajectory of Swahili urban development
has been studied from historical, archaeological and ethnographic perspectives, which
revealed that urbanism in the area has been associated with cultural features shared
across the region since the precolonial period and reflected in the locally characteristic
architectural style, religious practices, and economy. Albeit undergoing change over time
and influenced by colonialism, a characteristic level of coherence was maintained along
the coast. One of the factors that repeatedly arise in Swahili cultural history anywhere in
the region is the management of and references to the element of water. While drawing
on resources provided by the proximity of the ocean, access to a sufficient supply of clean
freshwater has been notoriously problematic in the coastal towns and in many, such as
Zanzibar, it has become all the more complex today after the period of haphazard colonial
development [1,2].

When recognising the effects of colonialism, it also needs to be derived that a long-term
understanding of the role water played in the urban context can only be gained through
including the precolonial period in the picture. Such understanding needs to be based on
the material evidence from the now deserted settlements, where archaeological enquiry
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provides insights into the urban settlement dynamics between the 8th and 16th century CE.
For Swahili archaeology, supplying precolonial towns with freshwater became of interest
relatively early on, when the first excavations on the coast were conducted in the 1950s [3].
It was noted that Swabhili precolonial towns, even though some were occupied only for a
few generations, featured multiple wells and cisterns, which provided the urban society
with freshwater, even though these may not always have been in simultaneous use [4]. The
dominant reason behind the abandonment of settlements, which is seen on many sites in
the 14th and again in the 16th century, was identified in the drying up of wells or in their
increased salinity [5,6].

Since these early interpretations, the study of features associated with water in the
Swahili urban context has not been systematic. However, the amount of research into the
role of water on the coast grew significantly in the last three decades and it was studied in
more depth on some sites, especially at Gede, Kenya and Songo Mnara, Tanzania [7], as
part of the broader recognition in the field of archaeological research that environmental
factors widely affected and shaped social histories and transformations [8,9]. The practices
of water management have remained the best-explored aspects in considerations of water
in the urban context. For example, it has been argued that water was used for the regular
cleaning of floors [10], that it was necessary in large quantities for construction with the
traditional technology using lime mortar and plastering, or that in towns with few wells
such as Songo Mnara in Tanzania, access to freshwater was supplemented by rainwater
collected in cisterns [7].

The element of water, however, permeated all aspects of urban life in Swahili towns.
As the distribution of Swahili settlements was selectively limited to the oceanfront, with a
number of structures built directly on the beach, the ocean surely played a paramount role
for the local economy. Specifically, it was significant in terms of providing subsistence, with
opportunities for fishing and the exploitation of marine resources, as well as representing a
major communication link for the trade networks which ran along the East African coast,
along the rim of the Indian Ocean, and which reached as far as India and China [11].
On the oceanfront, access to freshwater must have involved significant planning, as the
concentrations of people facilitating the rise of urbanism made it a paramount concern in
the arid environment where freshwater sources were scarce [1]. Furthermore, Islam, which
became a dominant religion on the coast at the late 11th century CE, is associated with a
number of daily practices of cleansing and purity that involved water [12]. These factors,
regardless of whether they were practical or symbolic, were represented by structures built
of stone associated with water, which in turn set the scene for a locally specific type of
social interaction and shaped the urban environment.

It may be derived that it is not only the practical concern of water management that
needs to be considered for an inclusive understanding of precolonial urbanity on the
Swabhili coast, but rather the complex picture of how the element was interwoven into the
fabric of daily life. Building on a longer tradition of concepts established by Lefebvre [13],
Haug and Miiller identified levels on which the element of water may be understood
to encompass its many roles in urban space through practices, perception, architectural
features, infrastructure, mental conceptualisation and as a frontier of interaction with the
environment [14] (p. 4). Following up on this argument, this paper considers water in
the precolonial Swahili urban context from a variety of perspectives, while incorporating
natural and social environmental aspects, as well as evidence for past sensory experiences
associated with water. It therefore bridges the gaps between the disciplines of archaeology,
anthropology, history and urban studies. The multiple aspects are assessed in the case study
of Jumba la Mtwana, a precolonial town in present-day Kenya (Figure 1), considering the
evidence in the architectural environment of the now-deserted site. Thanks to a relatively
good preservation of the stone-built structures on site, including features associated with
water, Jumba la Mtwana represent a very good example for the study of the role and use
of water in the precolonial past. Furthermore, the continuity of settlement in the close
vicinity of Jumba la Mtwana allows a comparison with the present-day urban context
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to be made. The resulting picture of the roles that water played in the precolonial town
links the practical and the aesthetic aspects, and brings an enhanced understanding of the
past strategies adopted in situating and distributing water in the urban built environment.
Today, with the increasing focus on sustainability and the effect of human practices on the
one hand and the enhanced aesthetic and cultural quality of urban life on the other [15],
precolonial Africa provides a valuable reflection of how these factors were intertwined in
context with water in an arid coastal environment.
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Figure 1. The map shows the location of the precolonial town of Jumba la Mtwana and other towns

mentioned in the text.

2. Constructed Features Associated with Water and Methods of Analysis

Many of the present-day coastal towns in East Africa were founded in the colonial
era. However, the majority of data on the history of urbanism dates to the precolonial
period, represented by deserted towns which are now preserved as archaeological sites.
For most of Swahili urban history, the material culture is the main data resource, with a
unique capacity to cover its entire breadth. The deserted towns are characterised above
ground by the remains of stone architecture built from coral rag, a locally accessible type of
limestone. Among these, the features associated with the element of water are amongst the
most numerous, and include various types of wells, conduits, reservoirs and cisterns.
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2.1. The Site of Jumba la Mtwana and Its Natural Environment

The site of Jumba la Mtwana is an example of such a precolonial town. It was occupied
between the 14th and the 16th century, based on pottery sequences from excavations in
the 1970s [16] and architectural surveys conducted between 1960-1980s [17,18]. The town
is located in the south of Kenya, about 15 km north of Mombasa (Figure 1). The site
is in a tropical woodland that characterises most of the Kenyan waterfront. In terms of
water resources, the main characteristics of the present-day natural environment on the
coast have not changed much in over the last millennium [19]. Nearby Mombasa may
therefore serve as a good comparison for the town of Jumba la Mtwana. In Mombasa,
access to freshwater presents a serious problem today, and the supply of groundwater is
supplemented by freshwater from rain, especially in the rainy seasons between April and
July and October to December, when rainfall oscillates between 100-135 mm monthly on
average [20]. Ethnographically, there is evidence that in this relatively arid environment it
has been a common practice since the colonial era to depend on a number of wells situated
across the towns [21], and on rainfall collected in open containers, which both provide
freshwater. There is also historical evidence of this, for example in colonial Bagamoyo,
Tanzania [22]. Various water reservoirs are still built with bowls inset in the bottom, which
are used to collect settling mud and keep the water clean [23] (p. 146), and evidence
from multiple archaeological sites confirms that this solution was already used in the
precolonial period.

2.2. Social Context

The association of the built environment with access to water has been mirrored in
social practices too. Freshwater was needed for personal hygiene and sanitation, which
has been of great importance in Swahili towns throughout history. In precolonial towns,
evidence of interior toilets and sometimes bathrooms as small rooms dedicated to personal
cleanliness is abundant along the coast, and Jumba la Mtwana is no exception. Histor-
ical evidence confirms the continued accent on cleanliness in context with residential
housing [24]. In present-day Swahili towns, wells may be found in house courtyards for
private use.

In open spaces, wells are publicly accessible. Meeting and holding conversations by
the wells continue to represent an important part of the social environment [22]. Access to
water in wells also entered the local folklore, such as in the belief in well-charms, which
could make water poisonous to enemies but not owners of the well [23] (p. 139). Customs
such as these confirm that different categories of private and public wells are distinguished
and could have been recognised in the past. Wells as public spaces were often associated
with other public structures, most importantly mosques. Apart from serving as meeting
spaces, these also represented the public face of the town, as mosques were some of the
most monumental buildings, and in many precolonial towns they were constructed on
the waterfront and visible from the sea. Freshwater itself was an important commodity in
the context of construction, as access to larger quantities of water was needed for washing
salt out of lime for producing building material [7]. In colonial Zanzibar, trade with water
was most commonly associated with women, who were employed as water carriers and
sellers [2] (pp. 49-50), while men worked as builders.

2.3. Sensory Environment

Sensory perception has come to be understood to be a crucial part of lived experience
in the study of both past and present day urbanism [25,26], while it is beginning to be
considered in the Islamic context [27]. Multiple studies suggest that sensory perception
played an important part in Swahili society from the precolonial to later periods. As for
vision, valuable items were displayed in visible places in Swahili households, especially in
niches inside the houses positioned in the line of sight [28,29], or in the exterior, inset in
tall pillars which dominated some stone tombs and made them visible over buildings and
town walls [30]. Visual aspect hence played a role in showing social standing, access to
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trade networks and to items obtained from long-distance trade [31] (p. 53), or as charms
for protection against evil [23] (p. 169). The courtyards of stone houses, as important
interior meeting spaces, were architecturally dominated by wells. Haptic perception also
played a part in daily experience, especially associated with movement and the curation of
access routes, gates and thresholds in precolonial towns. In the context of water, walking
through the shallows of water canals represented one of the most common short-distance
communication routes, especially in towns and villages on islands [32]. In terms of auditory
perception, precolonial Swahili towns manifested a tendency to be located close to the
waterfront, which also meant maintaining an auditory link with the ocean, as shown by the
previous research of the author [33]. Although the specific nature of sensory experience
changed over time, it is clear that sensory experience was associated with the context of
water and formed part of everyday urban life in Swahili towns.

2.4. Survey Methodology

The multiple aspects of how water was incorporated into the built Swahili environment
were studied using a survey of the preserved built environment in the precolonial town
of Jumba la Mtwana, whose results were then subjected to analysis. The deserted town
was studied in a project of the author in 2021 using a detailed architectural survey, whose
main component was 3D scanning complemented with some (drone) photography. The
site has approximately 3 ha today, but it is certain that the town does not preserve in its
original dimensions. The site is located directly on the seafront, with modern buildings
encroaching from two sides towards the historic town, and with a densely overgrown
area from the northeast. The preserved extent of the site is now protected and open to the
public. The buildings of the town are distributed along the beach and about 300 m inland
(Figure 2). While some of the most monumental buildings are located directly on the beach,
a large part of the site is positioned on a slightly elevated ground overlooking the beach
and offering views of the ocean and towards the outcrop on which the old port of Mombasa
is located. Similarly to other precolonial towns on the Swabhili coast, the abandonment of
Jumba la Mtwana in the 16th century has been attributed to the salinisation or drying up
of wells [5]. Nevertheless, modern buildings draw water from wells, which are located a
short distance away from the site.

The monumentality of the ruins of the town attracted the attention of archaeologists
relatively early in the post-WWII period [17]. The most extensive excavation on the site
conducted to date took place in the 1970s [16] and targeted the mosques and some of
the large houses [16]. The site was last surveyed and planned in the 1980s [5]. It was
therefore after several decades that the site was again studied by the author and the
‘Zamani’ geomatics team (University of Cape Town) in 2021, when the total extent of
the preserved buildings and features was recorded with a 3D scanner, using Z+F imager
5010X [34].

The survey aimed to gain the most detailed data on the stone-built environment of the
town to date, which would primarily allow a quantification of the variety of features asso-
ciated with the element of water and provide a basis for assessing their spatial distribution,
management and use. To fully assess this aspect of precolonial urban life, the second goal
of the survey was to obtain 3D scans of the variety of features associated with freshwater,
and to compare their size and design, deriving local regularities and preferences in their
construction. Thirdly, the aim was to analyse the placement patterns of these features,
consider the relative proportion of their association with private and public spaces, and
interpret their potential role in the sensory environment.
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Figure 2. The aerial view of Jumba la Mtwana showing the location of buildings and isolated standing

walls in yellow.

3. Results

During the survey, it was noted that the town of Jumba la Mtwana featured an
unusually high number of wells—their distribution among the recorded architectural
structures is shown on Figure 3. Apart from wells, there were features intended for the
storage of freshwater, such as cisterns and ablution pools. There was also evidence of the
preserved bottom of a large jar, set in the ground for the storage of water.

20 40 60 80

| I | I Meters

Figure 3. The layout plan of Jumba la Mtwana showing the location of wells and cisterns in blue.



Land 2023, 12, 157

7 of 13

3.1. Types of Features
3.1.1. Wells

The wells at Jumba la Mtwana (Figure 4) were built in relatively regular circular
shapes and their opening is on average raised around 50 cm above the current ground
level. The thickness of the well walls, measured at the rim, is approximately 30 cm +/—
5 cm. Interestingly, in comparison with houses or mosques, the outer fagade of the side
walls was kept rough and without plastering, at least in some cases. This is evident
from the fact that on the better-preserved wells, no evidence of remaining plaster pieces
was identified. Hence, the wells were likely to be darker in color, in contrast with other
structures, where regular re-plastering maintained their bright white outlook. To estimate
the original depth of the wells was not possible, as they have been filled in to varying
degrees, but some of them still reach a depth of several meters. Wells have been argued
to represent one of the earliest stone features in other precolonial towns in Kenya, such as
Shanga or Gede [3,35], and the fact that most buildings on the site of Jumba la Mtwana
featured a well in the courtyard or at a distance of several meters from each house suggests
that since the foundation of the town, buildings were planned here along with the location
of the wells.

() (b)

Figure 4. Examples of some types of wells in the precolonial town of Jumba la Mtwana, Kenya.

Photos by the author, 2021. (a) A well near the center of the town. (b) An example of a well found by
the houses.

3.1.2. Cisterns and Water Containers

Some cisterns for freshwater were identified at Jumba la Mtwana, but there were only
three of them, all located within the houses abutting one of their interior walls. In two cases,
these were oblong features with rounded corners located on courtyards, and in one case, a
regular oblong feature associated with two cylindrical seats (Figure 5). This unique feature
in a room, which was probably used as a washing room/bathroom, gave the ‘House of the
Cylinders’ its name [5]. As another type of water container, some open-air courtyards of
the houses featured large water jars inset in the ground for the storage of freshwater, clear
evidence of which is also preserved on the site of Jumba la Mtwana (Figure 5).

3.1.3. Ablution Pools

Similar to other Islamic Swahili towns, there were ablution pools in the context of
mosques, especially in the larger ones. At Jumba la Mtwana the largest mosque is located
directly on the beach and features the largest pool on the site. As ablution was an important
practice conducted before prayer in the mosques, the pools were part of the customs
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associated with purity. In the direct spatial context of the ablution pool, footscrapers were
recorded, which were used for the scrubbing of feet (Figure 6). There were also short
conduits for channeling water between wells and ablution pools.

Figure 5. Examples of water containers from the precolonial town of Jumba la Mtwana. (a) A
depression with the remainder of an inset water jar in the court of the largest house in the town,
known as ‘House of Many Doors’, photo by the author, 2021; (b) A cistern in the so-called ‘House
of the Cylinders’, which received its name after the two cylindrical seats, 3D scan processed by the
Zamani 2021.

(b)

Figure 6. Footscrapers and ablution pools were located by the mosques and used for cleansing

practices. They were of coral rag—the same material used for construction on the Swahili coast.
(a) Footscraper from the Great Mosque by the Sea at Jumba la Mtwana, situated close to the ablution
pool; (b) an ablution pool by the largest mosque on site, known as Great Mosque by the Sea, which
was fed by a short conduit.

3.2. Density and Spatial Context of Features Associated with Water

At Jumba, 18 wells were identified on an area of about 3 ha (Figure 7). This may be
contrasted with other precolonial towns, whose occupation overlapped with Jumba la
Mtwana. At Gede, a well-studied Swahili site in northern Kenya, there were 13 wells on
7 ha, and this was argued to represent a relatively high number [7] (pp. 252-253). At Songo
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Mnara, an island town in Tanzania, only 4 wells were identified, with water resources
complemented by freshwater collected in cisterns and stored in a number of water jars [7]
(p. 254). The number of wells in precolonial towns may be to some extent affected by the
number of mosques, which are nearly always associated with a well, intended for the ritual
cleansing by the ablution pool. However, with the average of 6 wells/ha, the density of
wells at Jumba la Mtwana is extremely high, and out of proportion in comparison with other
precolonial towns. It may actually be a sign of availability and the relatively good quality
of freshwater drawn from the wells. Considering the presence of few cisterns for collecting
rainwater, it may mean that not many such containers were needed to supplement the
water from wells.
]

—_ S N

B | I Meters

Figure 7. The layout plan of Jumba la Mtwana showing the numbered location of the wells. The
figure also highlights that no wells were identified in the central part of the preserved town.

The character and spatial context of individual wells are listed in Table 1, with their
location shown on Figure 7. In terms of size, the smallest recorded well has a diameter
of 1.4, while the largest is 3.4 m. As for their distribution, the smallest recorded distance
between two wells is 6.5 m between W11 and W12 located in an exterior space, which may
also be compared with the distance of 7 m between W9 and W10 located in courtyards.
In association with each of the three mosques, a well was identified. In sum, there were
five wells on courtyards of houses and approximately ten wells in exterior spaces, with
some uncertainty about the spatial context in case of two wells due to the poor preservation
of the nearby walls. For comparison, at Gede, most wells were associated with mosques
or located on exterior/open spaces, and only in two places were they confirmed in the
courtyards of a grand house [3,36].
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Table 1. The table shows the diameter and placement of all wells identified in the town of Jumba

la Mtwana.
Well Number Spatial Context Diameter
W1 exterior/open space 1.5m
W2 exterior /open space 1.8m
W3 by the mosque 25m
W4 courtyard ! 1.85m
W5 exterior /open space 19m
W6 by the mosque 295m
w7 exterior /open space 22m
W8 exterior /open space 215m
W9 courtyard 1.9m
W10 courtyard 1.55m
W11 exterior/open space 2.75m
W12 exterior/open space 14m
W13 2 courtyard 1.75m
W14 courtyard 1.9m
W15 exterior /open space 1.8m
W16 exterior /open space 21m
W17 exterior /open space ! 24m
W18 by the mosque 34m

1 Uncertain interpretation of original placement of the well. 2 Uncertain interpretation of the feature as a well.

The central area of the present-day site of Jumba la Mtwana is curiously without wells
(Figure 7). In this area, approximately four houses might have been located, some of them
relatively large and with beautifully elaborated doorways. It is possible there were wells in
the past which have been filled up, and that their openings have disappeared. Alternatively,
the nearest wells to these houses were W11 and W12 located in an open space. Conversely,
in the southern portion of the site with W7 and W8 and with relatively poor preservation of
architectural remains, the location of two additional houses that have not been preserved
may be presumed on the basis of the presence of the wells and isolated remains of walls.

Opverall, several regularities may be concluded analysing the character and distribution
of wells across the preserved built environment of Jumba la Mtwana:

e  Theaverage diameter of a well at Jumba la Mtwana is 2.1 m, while the median diameter
is 1.9 m;

o  Wells were located in the exterior space of the town or in courtyards and by the outer
walls of mosques;

e  There was no apparent preference for placing larger wells more centrally in terms of
the town layout;
The three largest wells were identified in the context of the mosques;
The size of a well was not proportionate to the importance and size of mosques, as the
smallest well in a mosque context was identified by the so-called Great Mosque by the
Sea. In this vein, more important might have been the size of the ablution pool, which
better corresponds with the size of the mosque.

4. Discussion

The results of the architectural survey and analysis at Jumba la Mtwana suggest that
the element of water played an important role in the built environment of the precolo-
nial town. Comparing these results with studies conducted on other precolonial towns,
where in a few cases the architecture has been studied with up-to-date technologies and
methodologies, some broader implications for the East African coast may be derived.

4.1. Precolonial Water Management

The precolonial water management on the East African coast hinged on the balance
between access to freshwater and positioning the towns directly on the oceanfront, which
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facilitated access to marine resources and to trade networks. Access to freshwater was
provided by digging wells and storing rainwater in various containers. Ethnographically, it
has been argued that in a number of towns, water in wells located nearer to the oceanfront
is often fresher than from those further away, although this may be contrary to expec-
tations [37]. In Jumba la Mtwana, the wells were spread more or less evenly across the
town, and although among the buildings on the beach the wells are located approximately
6 m lower compared to the rest of the site, the density of wells overall does not suggest a
preference for any part of the site.

The close proximity of wells to one another could not have been regarded as a problem,
as they were in several cases found within 10 m distance from one another. Either they
were not used simultaneously, as tapping into another freshwater source was possible
by digging a well nearby, or pairs of wells in close proximity both had the capacity to
provide water. Considering the current situation on the coast in the Mombasa area, the
availability of groundwater or its different chemical composition may change with the
turn of seasons [38], and it is possible that there was seasonality involved in the use of
individual wells in the past too.

Considering, also, that the number of wells was extremely high in Jumba la Mtwana,
with only few cisterns or containers of any kind identified, it may be concluded that the
wells provided enough water for the town, and the storage of rainwater did not represent
a significant proportion of freshwater resources. It is also possible that water from wells
was used for other communal purposes, e.g., for agriculture, although this cannot yet be
ascertained. It may be stated that every household had access to a private well, or direct
access to a nearby well located in the exterior space of the town, which resulted in a rather
rare situation for a Swabhili precolonial town.

4.2. Social Context

The quantity of wells was likely to have catered for a busy social environment. As
known from the historical sources regarding Bagamoyo, Tanzania, people met by the wells
to socialise at least for the last few centuries [22]. With up to 10 wells located in publicly
accessible exterior spaces in Jumba la Mtwana, which might have served at least the houses
in their vicinity, the opportunity for social encounter was also significant in this precolonial
town. In the central area of the site, especially around wells W11 and W12 (Figure 7), the
area might have served as a meeting space for the houses surrounding it. This part of the
site was also directly accessible through the low town wall that surrounded the town just
60 m to the north, and might have represented an open public space inside the wall.

4.3. Sensory Aspect of the Architectural Environment

Sensory access to water was ever-present in the town of Jumba la Mtwana. From
virtually anywhere on the site visual access to a well in the vicinity was possible. In addition,
the size of pools and cisterns might have been visually important, as their presence and size
are associated with the most monumental structures. The distribution of stone buildings
shows that auditory access to the ocean was possible even from the most distant Small
Mosque [33]. Most cisterns in the town were likely to be intended for ablution in the
context of mosques or private washing in the houses, which signifies an association with
cleanliness and haptic experience with water. The haptic experience was strengthened by
linking cistern and ablution pools with features such as footscrapers. Building features
for drawing and containing water hence significantly affected the perception of the built
environment in the precolonial town.

4.4. Implications for Later Urban Development

More research on a larger quantity of precolonial Swahili towns is needed to ascertain
how the individual towns differed in managing access to water as a resource and as part
of urban life. In the light of the archaeological research of the last two decades at least, it
appears ever less likely that the precolonial towns were abandoned because of increased
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salinity of wells or lack of water, as originally frequently proposed by early research, as a
mix of wells and cisterns that was unique to each town was likely to represent a conscious
choice and long-term sustainable solution. On many sites, including Jumba la Mtwana,
these findings may also be incorporated to cultural heritage conservation agenda and in
the presentations of the precolonial Swahili towns to the public, raising awareness of the
long history of the roles and management of urban water.

Compared with later colonial towns such as Mombasa, Kenya or Bagamoyo, Tanzania,
the distribution of freshwater sources was fairly even across towns in the precolonial
period. With later development, present-day towns become increasingly densely populated,
exceeding the capacity of the coastal environment [21]. Although past practices of water
management in a given area are out of proportion to present-day needs, they may provide
hints about possible strategies that functioned in the past, and potentially inform better
solutions for current urban development. It may be concluded that the role of the element
of water in the precolonial built environment had a spatial as well as a social component,
which may be contrasted with later development that has increasingly downplayed the
long-term management as well as the social role of water resources.
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