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after century. Figuig is a masterpiece of human ingenuity
ere sophisticated skills and dispositions have nurtured the
elopment of a certain set of unique civilizational charac-
teristics that have made this beautiful yet fragile landscape
an essential link in a complex system of multiple exchanges.
Figuig was planning and working towards self-sufficiency, yet
managed to create and enrich its complementarities, taking
place In a vast network of oasis cities, from the Moroccan
Merzouga or Tata to the distant Timbukiu.

Figuig fascinates people even today as its heritage still tells
this exceptional tale. It is a beautiful subject to studly, to work
on, to reflect upon, a subject of which the ltalian cooperation
has progressively uncovered its richness: as the knowledge
grew, so did the affect. Our ltalian partners have fallen into

a love trap: they have become incurably passionate about
Figuig as evidenced by the written works gathered here.
However, local authorities and Mediterranean transalpines
from abroad have a common goal: renewal and vitality for the

city of Figuig does not mean turning it into an eco MuSeum.  mmm
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As such, the sustainable development approach targeted
by His Majesty the King, may God assist him, in conjunction
with the resolutions of the Charter for the Environment and
the perspective of “advanced regionalization” has created
condltions which are favorable to the emergence of a vast
space of oases to be preserved and developed.

It will be the result of a natural effort, weaving together
generosity and solidarity, ancestral oasis values that are alive
and well today. The result is the rehabilitation of its heritage
and its preservation for the future. A mullifaceted heritage that
forms a coherent, synergistic and infinitely seductive whole.

Discovery tourism, for a curious and educated clientele
seeking encounters with other cultures, seems to be an
economic engine that is respectful of sites and populations,
capable of generating welcoming activities and services to
fuel the local economy. Maintaining the population in the area
by offering new perspectives is a key factor. Prerequisite.

the development of local resources and a well promoted,
marketable offer.

We see how local products, culinary arts and even traditio-
nal medicines can one day find themselves on shelves in
specialized boutiques, In tourist resorts or rural inns, or even
supermarkets. These are controlled channels. More difficult
and delicate is the path for rehabilitating and developing the
patrimonial buildings. Rehabilitating entails giving a building a
function when it no longer had any purpose or had maintai-
ned its old use by default, for lack of any alternative.

Success will come by capitalizing and sharing know-how.
Stimulating new sectors, in terms of materials and specia-
lized companies, will create conditions that are susceptible

{o stopping the destruction of buildings. Success Imposes

a path where the history of each building is included, taking
into account its initial purpose and the technologies used. It is
then possible to consider taking action using only appropriate
materials and techniques, in order to create a new function
which obviously fits in with the sustainable economic deve-
lopment plans of the city. However for that to happen, we
must embark on a patient yet resolute pedagogical path with
the “Figuiguis”, re-teaching Figuig to its inhabitants.

Thus, there is consistency between the sectoral approaches
and the global vision, sources of a coordinated action and the
foundation of a true oasis strategy. This consistency will rely
on the expected growth of a selective tourism, a so-called
‘niche tourisms” with, according to experts, greater yields
than mass market tourism. The Oriental Agency supports this
project which fits its own approaches and processes at all le-
vels. As such, the classification of Figuig as a World Heritage
Site is quite possible, even if it obviously requires a great deal
of effort, discipline, citizenship, a sense of general interest,
and the dynamics of development being reconciled with the
preservation of heritage.

Considered on its own or as a link in the network of pre-saha-
ran Moroccan cities, Figuig is patiently building its sustainable
economic revival. The authors' contributions are a testimony
to their patient, methodical work and will bring decisive
content to the table. They should be thanked.

It was worthwhile to give their work the audience and reach it

deserves. _—
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=== Numan and historical conditions,

social practices and the appropria-
tion of space, which values unity
as seen through human relations
and other rules that structure and
govern society (Kurhan, 2003, pp.
311-312).

In Morocco:
a diversified heritage
with multiple contributions

Morocco's historical heritage is
distributed throughout its territory.

Its preservation remains an absolute
necessity for collective memory but
also an imperative for an integrated
local development reaching large
segments of society.

Figuig, a Moroccan oasis, illus-
trates the diversity and originality

of the national heritage, expressed
here through the materials, forms,
the rational use of spaces and the
function, role and ultility of each
construction. Human needs repre-
sent the starting point for this habitat,
the satisfaction of these needs along
with the application of human know-
how, its end. Buildings are consi-
dered a vector for culture (Kurhan,
2003, p.316).

National and universal
heritage potential

Figuig is located in the Oriental Re-
gion, in the southeast of Morocco,
an enclave bordered on three sides
with Algeria. It includes seven ksour:

— as a lypical example of ksour archi-
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tecture, it has enormous patrimonial
and archeological potential on a
national and universal scale.

Figuig saw the emergence of a
new type of dwelling made of clay
influenced by african and medl-
terranean techniques. A specific
“urbanization of territory”, structured
in Ighrem'" - oasis - with a rigorous
control of scarce resource mana-
gement and close, well thought-out
and measured relationships
(Meziane, 2007, Volume 1, p. 109
and Pop, 1992, p. 36):

* between the constructed areas,
the palm grove and the surrounding
areas, the economic network and
social specificities;

* in the mutual social relations
between city dwellers and nomads,
between the oasis fellah® and the
transhumant breeder, where “The
agricultural part and the inhabited
part are indispensable to each
other; every change in one part also
modifies the other.”

A vital stopover
in the middle of the desert

The oasis played an important
economic role in the middle of the
desert, a vital stopover, replenishing
point and layover lodging necessary
to the material and moral life of the
nomads (Zaid, 1992, pp. 87-88 et
Meziane, 2007, p. 118). It was, at
the time, much more than a simple
agricultural zone. It had an urban
function in a territory based on
complementarity between oasis
culture and pastoral nomadic life. It
associated agriculture, trade, crafts-
manship and cultural and religions
functions. During droughts, ruined
nomadic populations camped
around the oasis and offered their
labour force to the ksour dwellers. In
years of plenitude, nomads made
Figuig's ksour the store (Makhzen)
for their productions (wool, melted
butter, cereals). Through its reli-
gious and cultural function, Figuig
was the only “literate space” in an
immense territory, and as such it
was an altraction. consultation of
Oulemas® or judges, pilgrimages to
holy places - Marabouts®, Zaouia®

attendance (Benali, 1987, p. 154). e
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This complementarity and this
mutuality of environmental manage-
ment supported the preservation of
the oasis and its heritage.

Figuig: a location
at a crossroads®

Over the centuries, the population
created, using local materials, an
architecture perfectly adapted to
the needs of the oasis ecosystem.
Three factors influenced the oasis
inhabitants’ choice for building
ksour:

* the first is the commercial ad-
vantage of this zone, located at the
point of passage of saharan trade
routes, the ksour oases serving

as stopovers allowing caravans to
replenish their supplies (Meziane
2007, Volume 1, p. 118),

* the second factor is water, the
ease of access and supply allowing
for the agricultural production ne-
cessary (o the survival of the oasis,
* thirdly, security, for fear of attacks
by looters.

Figuig is located in a geographical
depression surrounded by relatively
low, acute narrow peaks, joined
together by ridges (Zaid, 1992,

pp. 56-57). In order to ensure its
role as commercial crossroads in

a relatively hostile environment, the
population had to respond to de-
fensive imperatives and favor a very
cohesive social organization both in
social practices and the building of
ksour, construction and agricultural
tasks. A social principle of mutual
aid and equality, carefully applied,
was prevalent in the organization of
0asis space and the constitution of
the city, thus making it a collective
effort (Kurhan, 2003, p.317).

The Figuig oasis: the water -
palm grove - dwelling trilogy

The palm tree, water, and traditional
irrigation systemn together constitute
the driving thread of oasis archi-
tecture, coming together to create
the landscape model. On one
hand, men have shone in traditional
irrigation, creating instruments for

— aln Ingenious distribution of water



between inhabitants and various
ksour (the khettarats"” system).

On the other hand, women have
specialized in weaving quality®.
Thus, by the quality of its products,
human resources, management

of natural resources, Figuig has
managed (o resist change. Irriga-
tion, weaving and culture are the
three complementary poles of the
oasis. They form a unified whole,

a reflection of a unique society
open to the world. Figuig's verna-
cular architecture Is the result of
various factors linked to climate, the
presence of water, the availability of
materials and location. The result is
an expression of great complexity.
As such, homes were perceived as
natural shelters where oasis dwellers
sought a maximum of comfort and
protection and optimal use of space
(Darkaoui, pp. 75-76). The date
palm is the main wealth of Figuig,
one of the most ancient oases of the
Sahara’s northern fringe. The seven
ksars are Interconnected by more
or less lush gardens of the palm
grove (Bencherifa and Popp, 1992,
op.12-13). The date palm, despite
several uncertainties, remains the
mainstay of Figuig's oasis economy.
Located on the northern limit of the
Oate palm's range, the 190,000
palms suffer from the cold due to
altitude and especially the fusarium
wilt (bayoud)®. This fungal disease
first decimates the best species
known for their fragility. Nevertheless,
the date palm remains the symbol
of fertility and prosperity. It is the

free of providence for the oasis as

it has withstood the harshest crises
(Zaid, 1992). The oasis dweller
gives the palm tree special attention,
constantly ensuring its irrigation in
40°C heat: “it grows with its head in
the fire and its feet in the water”.

In this fragile ecological environ-
ment, the oasis dweller practices

a three tiered agriculture. the palm
free is the top layer which overs-
hadows smaller fruit trees (apricot
trees, pomegranate fig, olive, etc.),
who In turn protect lower crops of
vegetables, wheat, barley, alfalfa,
hanna, corn, etc. Thus we can see
real microclimates, favorable and
specific to agriculture in an arid
zone. This stratification decreases
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the extreme effects of sun and
wind. The cooler local microclimate
creates exchanges by convection
which maintain temperature and
humidity levels constant under the
canopy of palms. Thus the palm
grove becomes more important
than a simple production area but
also serves as a place for socializa-
tion (Chakroune, 2006, p.27).

In these areas, the ksar is an urban
entity that expresses a desire for
communication, solidarity and com-
munity life, it is also the prestigious
heritage and the collective work of a
society harmoniously adapted (o its
environment. It owes its existence to
the oasis society's economic, social
and cultural cohesiveness.

Rich and diversified
fauna and flora

The palm grove, with its water
resources, has enabled a rich and
diversified fauna to thrive, including
many species of wild land mammals.
Small animals can also be found,
such as hedgehogs, hares, gerbils,
jackals, foxes, wild cats, gazelles...
The case for avifauna is more com-
plex because birds are classified as
sedentary and migratory species,
either wintering or summering. most
of these species are protected. Some
are endangered, such as the bustard.

An archeological
goldmine to protect

The oasis environment hosts an
archeological goldmine, the value
of which is underestimated: it is not
sufficiently studied and the results
of research on migrations, climate
changes, human aclivities, and
landscapes are hardly distributed if
at all. Figuig is part of a vast North-
Alfrican and Sub-Saharan territory
whose distant past has bequeathed
rock carvings often attributed to
Neolithic hunter-pastoralists, despite
the importance of several aspects
suggesting early sedentary life.
Figuig Is one of the richest regions
in terms of archeological evidence.
Prehistoric sites, painted (decorated)
caves or shelters and world renown
rock carvings were discovered there,

. covering a long prehistoric period.



Skill and strong
cultural identity

Craftsmanship, songs, dances,
religious or profane ceremonies...
the oasis possesses a diversified
cultural heritage, rich and unique.
The intangible heritage encom-
passes the most fundamental as-
pects of a cultural identity and living
tradition. oral tradiitions, customs,
languages, music, dance, rituals,
festivities, traditional medicine and
pharmacopoeia, culinary arts, tradl-
tional skills (fools, housing), crafts-
manship. The latter have tangible
support (instruments, costumes,
etc.) often made by skilled craftsmen
whose skills and techniques are
handed down from one generation
to the next; the art and technique of
producing it are intangible. The thou-
sands of manuscripts lying on family
bookshelves reflect the intense in-
tellectual activity of the oasis since
the XVlth century and the wealth of
knowledge transported by caravans
(quranic sciences, calligraphic art
history, astronomy, medicine, etc.).

The ksour of Figuig,
a unique architecture

Figuig's unique architecture,
characterised by its functionality
and its distinct architectural style
which combines simplicity, mo-
desty and equality, evolved with

a surprising vision of functionality
and complementarity between the
built up area, the agricultural space
and the artisanal activity (Mahfoudi,
7998, pp. 93-94). Adobe is the
main construction material in Figuig,
with rocks, palm tree trunks and
palm tree bases (kernafs'"?). These
materials are all locally available in
large quantities and aligned with tra-
ditional construction competencies.
The structural integrity of the city of
Figuig was traditionally ensured by
regular maintenance operations
taking place at least once a years,
in addition to those required by ne-
cessity and when special occasions
are celebrated in a home (marriage,
pilgrimage). The important historical
role of Figuig and its endurance

are the result of very advanced

engineering practices with reSPeCt  mm
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Dl g lanall &l 3l T fo the economy, industry, water
h and agriculture, developed by its

S YT inhabitants over centuries. The result
is an efficient use of limited natural
Lpda llES &y ,5e o8y Gsadll 0] resources (o satisfy the needs of

inhabitants, fully taking into account
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nal urban civilization values. Resto-
rations and routine maintenance of
buildings are interrupted, which has
resulted in a serious degradation

of the city, threatening its survival.
Together, this represents today:

* an under-equipped urban space,
poorly integrated and abandoned,
* degraded structures, essentially
inhabited by a population with very
low income, often recently immi-
grated (nomad) with little in terms of
roots in this space and culture;

* buildings In very poor state, non
only in terms of structure, some of
which threaten to collapse, but also
in terms of the networks.

Ksour are thus facing serious pro-
blems in terms of urban planning
and housing. The modern urban
Style is progressing, old structures
are deteriorating, the ksour are de-
valued and the old adobe construc-
tions are less and less renewed
and maintained. The degradations
progress, with a cumulative effect:

* loss of cultural, institutional and
economic functions appropriate for
organizing urban development,

* concentration of a population

with a very low income whose only
lodging opportunity is devalued
“traditional” housing in the historical
city - in pockets of precarious or
ruined houses - populations without
the means nor skills to maintain

the buildings and often lacking an
understanding of the patrimonial
“value" of the historical structures,

* poor condition of the building,
with a structure marked by awkward
intervention and the lack of main-
tenance occasionally resulting in
Situations of potential collapse.

The exodus from Figuig caused

an interruption in maintenance and
a degradation of the old adobe
constructions. This interruption,
combined with walter infiltration from
canals passing under the ksour
structures and severe environmental
effects (torrential rains), leads (o a ra-
pid deterioration of many structures.
As the structures of the ksour are in-
terconnected and compact (wall to
wall) this propagates the damages
of deteriorated structures to those
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. that are still solid, thus threatening
the entire city (Begdouri Achkari,
2002, p. 143).

An oasis ecosystem and
Kknow-how to preserve

The degradation and the continuous
impoverishment of the cultural
heritage and the natural biodiver-
sity, the lack of an effective urban
and patrimonial policy and the lack
of interest in old urban structures
on the part of designers of urban
planning documents, as well as the
obvious negligence with respect to
the provisions of the Planning Code
(Laws 12-90 and 22-80) relative to
the preservation of cultural heritage,
also pose serious problems for the
future of the entire oasis ecosystem.
These changes lead to new needs
and desires of inhabitants who are
subjected to the cultural influences
of those who have emigrated and
of worldwide technical progress,
without, however, any control over
digressions.

Thus traditional architecture is now
devalued for a large portion of the
population, which prefers the single
housing with modern comforts mo-
del adopted in the extension zones
of the ksour. o the point where rapid
urbanization has contributed to
modifying the area, leading to.

* a/oss of traditional values (com-
munity management of resources,
community life and solidarity) and
socio-economic collapse by the
devaluation of agricultural work,

* the devaluation of traditional hou-
sing, associated with a reference to
rural living and synonym of poverty,
precarity, and lack of hygiene (Fadl,
1997, p. 129);

e the fracturing of ksour, replaced
by dispersed neighborhoods of
western style, often encroaching on
agricultural land,

* exodus, because the decline of
the oasis economy, associated with
the concentration of goods and
services in big cities (especially on
the coastal axis) the result a planning
policy inherited from the colonial
era, compels oasis populations to
migrate. This may, in the long run,

e Crain this region of its human capital.
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The water - palm tree - housing
trilogy, which forms the basis for the
oasis economy, is threatened by the
imposed mutations remodeling so-
cioeconomic and sociocultural as-
pects. The decline of Figuig's ksour
was observed by its old inhabitants,
by international organizations and by
policy makers of local municipalities
or decentralized state services. Each
of these stakeholders is cognizant of
the need for an urgent intervention
{o preserve and rehabilitate this he-
ritage. If the problem in developed
countries Is to restore missing ex-
pertise to develop a bio-architecture
or a sustainable architecture, or to
carry out restorations, the problem

in Figuig, however, is to preserve
this missing know-how, which does
exist and can be transferred and
incorporated with other experiences.
The local construction techniques
are still preserved, they can even
serve as a universal model in terms
of construction using clay (Bagdouri
Achkari 2002, pp. 112-113).

The policy of the approach
of patrimonial restoration

The question to be asked is: "Is

the application of proper building
regulations (planning, regulation)
enough to preserve the architectural
capital of the oasis? A rehabilita-
tion (or a preservation plan) must
consider the expertise, the people’s
concerns and aspirations for its
socio-economic development, and
seek to understand the reasons for
the degradation of the ksour. Three
principal components to consider:

* the identity value of the cultural he-
ritage as a possible factor in social
cohesion, to create consensus with
regard to the objectives of a more
sustainable development,

* the potential for activities linked to
the preservation and enhancement
of cultural heritage, as a vector for
economic development, likely to
creale new job sources and reve-
nues (particularly cultural tourism,
training and research, craftsmanship
and trade, etc.),

* the mutual relationship between
sedentary people and nomadic

people can be redeveloped Within e
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the framework of experiences of
restorations (for example the relo-
cation or social housing in the old
structure).

In order to intervene in this fragile
space, it is absolutely necessary

{o integrate local populations right
from the project’s initial exploration
and design. The conservation and
renewal of the ksour remains a chal-

lenging task which must:

* preserve the traditional housing
systemn, the oasis architectural heri-
tage, without folklorizing it;

* guarantee the control of the oasis
ecosystem;

* restore the ksour houses to
maintain the resident population and
improve the quality of life;

* restore monuments and historical
sites and integrate them into cultural
and socio-economic activities,

* rehabilitate the ksour to provide
people with urban public places

for social, cultural, educational and
recreational activities, and reve-
nues by developments destined to
improve living conditions;

* associate technical restoration and
social, cultural and environmental
rehabilitation, to restore the ksour's
functional, urbanistic coherence
and the architectural and landscape
quality being lost.

Heritage preservation: iSsues,
challenges and perspectives

The architectural and cultural heri-
tage of the oasis is immense.

What choices should be made?
Should the restoration and
preservation of the entire heritage
be expected, or should certain
choices be made?

What will be restored and preserved?
Why restore and preserve it?

And for whom should it be restored
and preserved?

Confronted with the dangers

facing the architectural and cultural
heritage of the ksour and the extent
of negligence or lack of sensitivity
on the part of urban management,
the primary objective seems (o be
fo record, archive and preserve
evidence (written, graphic, photo-

L graphic, constructed, efc.) in order



to ensure the continuity of this threa-
tened heritage.

However, pilot restoration and pre-
servation operations, even very small
ones, are quickly needed as part of
a program involving all stakeholders.
The revitalization and preservation of
the patrimony must not be limited to
the restoration of a physical heritage
but take into account the architectu-
ral heritage and memory in order to
link the knowledge and vitality of the
old city with the development of the
city of today and tomorrow. Beyond
its physical framework, the heritage
bears witness to more than simply
its materiality. It is the hub and mar-
ker for plural relationships, historical
accounts. It is an urban repository
and vector for cultural practices and
values archived therein over time. It
is a vessel and vector of a spirit that
lives within it and Is transmitted. An
urbanity, which identifies citizens to
their city and the city to its citizens,
preserves their patrimonial identity.
Several questions are raised:

* the oasis survived (natural and
cultural heritage) thanks to a rigo-
rous management of water re-
sources, what are ways (o preserve
this scarce resource?

* the oasis has always been an
economic, cultural and social cross-
roads, should it be developed for
and with its inhabitants, or restored
and transformed into an open air
museum?

* the oasis, as a cultural heritage
and agro-economic system, has
had a complementary relationship
with presently declining activities,
can development of sustainable
tourism be an alternative?

There are still different perceptions
between the oasis of abundance
and the oasis as a place for agricul-
tural production. The two percep-
tions today are confronted with an
obvious problem: is the survival of
oases still a matter of self-sufficient
production in tandem with other
activities, or does it become an
environment of intensive produc-
tion? This then becomes an issue of
irrigation dams, boreholes, electricity
networks, reforestation and protec-
tion in the form of national parks,
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populations, defence and restoration
of solls.

Who will save the oases?

Will we count on tourism as a new
economic force?

The ksour of Figuig are conducive to
the promotion of tourism, given their
exceptional attributes, the quality of
their sites and their accommodation
potential, but: what kind of tourism
can be developed?

Related to the general concern for
sustainable development of the oa-
sis, the ksour heritage can be one of
the durable generators of business
and jobs by way of ecological and
cultural tourism. Once restored, the
ksour can become centers, allowing
the safekeeping of urban memory
and become a way for local popu-
lations to rediscover their roots and
hope. There are multiple economic
issues concerning the development
of the ksourian patrimony various
activities can be generated by this
process. the work of conservation
or restoration of the ksour, using
fradiitional and cultural technologies
must simultaneously mobilize local
artisans and specialized labour from
companies.

Patrimonial objects and buildings
that have been restored and reha-
bilitated generate numerous jobs
related to their functioning and main-
tenance. Their touristic development
creates additional jobs linked to
direct and indlirect animation of
patrimonial resources... In any case,
the issue is one of finding a new
function for buildings, one worthy

of ensuring their new life, respectful
of the patrimonial framework. Any
project must consider strategies

for a “return to the ksour”. We must
therefore look at the relationships
maintained by the inhabitants who
have left the ksour with their homes.
Obviously, cultural tourism cannot
be the only tool for sustainable
development of the ksour. Never-
theless, rehabilitating the ksour

and helping the inhabitants redlis-
cover a sense of ownership would
contribute to the creation of a new
dynamic and alleviate the problems
with unfit housing, satisfying the
housing demands of the inhabitants
by restoring a positive image to their

— place of residence. The process of



rehabilitating the ksour must have as™ |

a primary objective the fight against
unfit housing. The improvement of
comfort conditions inside the ksour
homes (especially sanitation) should
encourage inhabitants to remain in
the ksour.

Everything starts with the establish-
ment of a requlatory framework

for the construction, restoration or
extension of buildings in the ksour
zone. In order to do so, a supple-
ment must be added o the requla-
tion of the current development plan.
Then, it will be necessary to define
minimum architectural requirements
to be met while leaving room for
condiitional innovation. Similarly, it
seems clear that a lack of regula-
tions currently prevents any protec-
tion of ancient areas.

This regulation is currently being
researched via the Figuig Oasis
Ksour Architectural Study and by
architectural norms validated by
elected officials, as well as by the
management plan currently being
developed. We cannot wait for the
implementation and enforcement
of these regulations specific to the
ksour in order to act.

It is urgent to launch oasis resto-
ration and preservation operations
within the framework of a co-parti-
cipation programme between the
Stakeholders of civil society, in order
o make the Figuig oasis ecosys-
tem a space for cultural and natural
development. Pilot projects are on-
going with national and international
organizations, such as the Oriental
Agency, Africa '70, Paris 7, etc.

A “package” meeling

the “criteria for the inclusion
of cultural assets on the world
heritage list”

The ksour and palm grove as a
whole illustrate a Saharan way of
living. In the Figuig oasis, it shows

a specific nature in the unity of its
structure and the rigor of its organi-
zation. The ksour of Figuig make up
an “ensemble” meeting the “Criteria
for the Inclusion of Cultural Assets on
the World Heritage List” as listed by
UNESCO.
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[~ In spite of the distance between
them, the seven ksour of the oasis
and their former sites make up a
homogenous whole. They are the
mark left by a sedentary urban civi-
lization on the desert threshold and
the expression of an original culture
which was able to preserve its unity
thanks to its geographic location
far from modern urban centers
(Guillaume, 2005, p.43).

For these reasons, it is increasingly
important for the preservation of this
‘eminent example of human settle-
ment”, that an international reco-
gnition be granted, as it represents
the culture of the Saharan Amazigh
populations for whom it is the set-
ting. It offers a wonderful example
of architecture typical of the period
of Presaharan and trans-saharan
caravan trade development and is a
mode/ of complementarity between
constructed space and agricultural
land, between nomads and seden-
tary people.

1- lghrem: fortified village

2 - Fellah - agricultural worker

3 - Ulemas (sing. Alem): scientific,
scholarly

4 - Marabout: ascetic, holy wise man

5 - Zaouia - place reserved for Sufis

6 - "define Figuig as the true center of ac-
tion of the South-West region of Algeria as
it Is the warehouse where all the nomads
of the region deposit their supplies, places
of refuge and replenishment for dissidents,
point at which all the big routes of the re-
gion converge. From there, an audacious
invader can follow the long corridor formed
by the chain of Ksour and reach Laghouat,
meaning the center of Algeria.” De la Marti-
niere and Lacroix (1896)

7 - khettaras. system by which groundwa-
ter is mobilized using gravity

8 - Leo Africanus said: “They are three
castles in the middle of the desert, near
which there is a very large quantity of
palm trees. Women weave woolen fabrics
like quilts but so fine and delicate that it
looks silk, and are sold at very high prices
in the Barbary cities such as Fes and
Tlemcen. The men are very intelligent.
Some engage in commerce in the land of
blacks. others travel to Fes to study letters.
When one of them receive the doctorate
insignia, he returns to Numidy to become
a priest (imam) or preacher (Khatib). Also,
these people are all rich. These castles are
around 250 miles east of Segelmessa”.

9 - Bayoud.: date palms disease caused
by a species of Fusarium wilt (Fusarium
Oxysporum albedinis form).

e 10 - Kernafs: triangular foot of palms
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His Royal Highness, the King
Mohamed VI, may God assist him,
s the first Moroccan Sovereign to
have been Se-present in the oasis
cities. There is no doubt regarding
the importance of the oasis closest
to Europe and the patrimonial wealth
fortunately found on its territory.

A focus for the
Oriental Agency

Figuig was the main topic of a mee-
ting on the theme “cultural heritage  mmm
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Moroccan Delegation to UNESCO,
this meeting combined scientific
symposium and exposition (local
proaducts, artisanal crafts, publications,
elc.) aimed at highlighting various
dimensions of culture and heritage in
regional development.

The meeting, the opening ceremony
of which was presided by the Director
of UNESCO, brought together several
partners from the Figuigui civil soc 'ety
and members of the diaspora living in
France (more than 400 participants),
in addition to several ambassadors
and senior officials of UNESCO.
During the symposium, the spotlight
was placed on Figuig, oasis city
whose cultural, material and intangible
heritage deserves to be preserved
and promoted.

The choice of venue was not insigni-

L ficant, as another aim of the meeting



was to raise awareness among high = |

ranking UNESCQO officials about

the inclusion of Figuig to the world
heritage list. A first concrete result
occurred immediately after the event:
the oasis city of Figuig was listed on
the tentative UNESCO World Heritage
Iist.

Heritage, culture, society
and sustainable development

This initiative has come in addition to
numerous other actions supported
by the agency across the entire
region, aimed at promoting the natu-
ral, human and cultural heritage as a
factor of local and regional develop-
ment... New approaches (o territorial
development, for which the valori-
zation of local resources (heritage,
culture, human resources, elc...)
have become a development factor
through what is known as “social
capital” andjor “cultural capital” of

a territory. The agency thus deploys
a proactive effort to support crafts-
men'’s cooperatives, local products,
the preservation of local know-how,
the rehabilitation of buildings, niche
tourism (hiking, cultural and religious
tourism, and athletic tourism...).

To support them, the agency, in
consultation with the municipality and
all stakeholders, has endowed the
city with signage dedicated to disco-
very tourism (See photos, opposite)
organized into 7 circuits: a promotio-
nal pamphlet was published for each.
The Oriental region, bordering
Algeria and featuring a 200km Medl-
terranean facade, has always been

a crossroads of human, economic
and cultural movement, both at the
Maghreb and Mediterranean levels. It
also served as a cultural and human
bridge between the regions of the
Maghreb and those of Sub Saharan
Africa, as illustrated by the historical
links between the oasis city of Figuig
(south of the Oriental region) and the
city of Timbuktu. This history has sha-
ped the heritage of this region with its
diverse cultures, expressed through
the culinary arts, tradlitional clothing,
its furniture and building style, the
human meliing pot, etc.

Alongside the civil society as repre-
sented by numerous aclive associa-

tions, the Oriental agency Stives [0
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cultivate dialog, contact, proximity,
and also develop the gender ap-
proach alongside women's coope-
ratives and associations in Figuig.

Long term support
and diversity of action

The Oriental agency, created in the
wake of the Royal Initiative for the
Development of the Oriental Region,
promotes links between culture and
local development in order to encou-
rage openness, exchange and mo-
dernity among the “intangible factors”
of economic and social progress.
Figuig symbolises a concrete
example of the agency’s work in this
area. Despite its rich and diverse
heritage, despite the geographical
[solation and the closed borders
with neighboring Algeria, Figuig has
always managed to overcome its
economic isolation. The migration of
its population towards other Moroc-
can cities or abroad has thus played
a regulating role in terms of develop-
ment possibilities and sustainability
of the oasis city.

Based on the Royal Initiative for the
Development of the Oriental Region,
the agency has integrated Figuig in
the vision of an integrated regional
development programme consisting
of the promotion of the territory’s na-
tural potential and the development
of socio-economic sectors likely to
highlight the history and heritage of
this oasis. The adobe architectural
heritage, and the heritage of tradiitio-
nal water irrigation, still in use today

- however threatened - are evidence
of the ksour's glorious past and the
tribes who shared the land.

Today we are ensuring that the youth
carry the torch, specifically in the
project for extending the oasis.

The challenge for Figuig is thus to
merge the advantages of an eco-
nomy on a human scale that s res-
pectful of its environment, as desired
and practiced by local populations,
with the requirements of sustainable
development (struggle against po-
verty, access (o water and agricultural
modernisation, introduction of an ele-
ment of modernity through renewable
energy and eco-construction techno-
logies, new information and commu-

L NiCation technologies, etc.).



In line with these aspirations, the
Oriental agency carries out various
actions in partnerships with all local
Stakeholders, civil sociely, decentra-
lized cooperation, the UNDR.. The
DéLIO programme (French acro-
nym for the Local Integrated De-
velopment for the Oriental Region),
co-financed by the agency and the
UNDP s an example of growing
interest for the oasis City.

The chart below lists some of the
major actions undertaken by the
Agency and its partners. —

T Ll Jlae Y gy sl Jandl Says
LSl LIS

Study for Urban Renewal of the Oasis City
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Promotion of adobe architecture with lialian Cooperation and the NGO Africa '70:
* Fquipment in terms of facilities for the municipal hostel and construction of its
extension

* Information kiosk

* Rehabilitation of old houses for associations
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Urban renewal work for the entire Province of Figuig
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Support for the International Festival of Oasis Cultures of Figuig
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Construction and equipment of a Social Center for Figuig Nomads
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Support for Revenue-Generating Activities (via the relay Association:
Association of Agricultural Cooperatives of Figuig) and by support for artisan
women's associations
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Overhaul and equipment of the Socio-Educational Group of Figuig
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Support for artist, athlete and youth activities
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Rebuilding of the wall of Ajdir
Support for the youth project: Chrysalid/ Loudaghir Association
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Publication and editions clecicated in whole or in part to Figuig

* “Figuig, Qasis City" (from the Oriental Agency's Beaux Livres collection)
* Hiking guide for the Eastern region

* “Fastern Morocco's Large Spaces”, “Eastern Morocco's Fauna”

* Book on culinary art (in progress)

* Maps for the cities of Figuig and Bouarfa

* Oriental.ma magazine on tourism
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Community repair programme in Figuig
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Support for Computer Equipment: Zenaga School Fund Association
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Construction and equipment of a school MEDERSET.COM
Partnership with the BMCE Foundation with the use of local materials
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Promotion of craftsmanship, local products and tourism

* Support for agricultural cooperatives for the promotion of dates

* Purchase of local and artisanal products yearly

* Support for the participation of various national and international exhibitions: Scotland,
Dar Lamaalame, efc.

« Support for the training of female artisans: Women's workshop of the Annahda Association
* Purchase of a refrigerated vehicle for the Al Massira Cooperative
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Support for Education
* Development of preschools: construction of 4 centers
* Fund for public schools
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Support for modern irrigation for the extension of the oasis
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Africa ‘70

The elements that characterize the ™~ |
“figuigian” space are: water, land,
air, and the fragility of its environ-

meat. Bty ¥ e3aS il Hlanall faats Alas
An oasis known since antiquity, SLaill Laaall Ol sl Al -

cited in “Description of Africa”, the TS sy 5 (Aol Sl G
important work of traveling Arab oiall celaia¥ly

geographer El-Hassan B. M. El
Wazzaan, better known as Leo Afri-
canus, endured until present times

by showing its unique features of
unaltered beauty.

However the secular and wise
equilibrium between consenation  mm
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Roberto Mascarucci

and innovation, preservation and
development, could be broken
because of indiscriminate use of
natural resources: the introduction
of new and modern construction
techniques and materials not part
of tradlition, combined with ove-
rexploitation of water resources,
may permanently break the fragile
harmony and unity of the Figuig
habitat, an oasis seemingly sus-
pended between mediterranean
dynamism and the stillness of the
desert. The Figuig Oasis Cultural
Heritage Renewal project, financed
by the ltalian ministry of foreign ar-
fairs and entrusted to the NGO Mo-
vimento Africa 70 has given us the
opportunity to reflect and work to
develop strategies and contribute
{o the preservation of Figuig, while
simultaneously highlighting adobe
architecture as integral part of the
historical, architectural, cultural and
social heritage of Morocco.

The conservation of the oasis and
its clay heritage, harmonised with
the research on its sustainable
development, represents a difficult
challenge in a time of globalisation
and spread of bad practices, both
in the environment field and that
of human rights and social rights:
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[~ Morocco's “problem”, or that of
developing countries, but rather a
problem for the entire planet, and it
is up to the Mediterranean regions
to ensure its defense.

One might object that Figuig is
only one oasis on the threshold

of the desert, but it is important to
highlight that its existence contri-
butes to the construction of “ribat”
- fortresses, in Arabic - that help
curb the desertification moving
Iinexorably forward in the east of
Morocco, even until the shores of
the “mare nostrum”. It is in our own
interest and indeed the interest of
all to prioritize the management

of this exceptional place, and the
rehabilitation of the architectural
and environmental heritage as a
factor for regaining balance of this
‘oasian” space. Aware that the
resources of the Figuig Renewal
project and those afforded by the
ltalian cooperation are insufficient
fo take on a project so complex
and delicate, the team and |, as
head of project and coordinator,
have put all our efforts into creating
a collective momentum of different
Stakeholders who are present in the
region or at least willing to work and
contribute to the preservation of
Figuig by combining their different
vocations such as conservation
and development.

Our efforts were rewarded by the
avallability of several local and
International institutions and by

the passion, curiosity and thirst for
knowledge going well beyond pure
scientific knowledge, or professors
Roberto Mascarucci and Ludovico
Micara of the Faculty of Architec-
ture of the “Gabriele D'Annunzio”
Abruzzes Univeristy of Cheti-Pes-
cara, to whom we are connected
by an old friendship and collabo-
ration now spanning a decade,
established since the time of a
project for heritage renewal for the
medina of Oujda.

The reflections of the professors
and researchers of the Faculty

of Pescara - after several trjps to
Figuig, allowed us to examine

the role of Moroccan oases as

— pOlential factors of sustainable



Africa ‘70

development, by including them in
a broader territorial systerm which
takes into account the networks of
territorial and social connections
and relationships between the
different oases: a sort of “route of
oases” where Figuig could play
the role of “Portal”, which would
contribute to the preservation and
enhancement of an immense
cultural heritage, also in the econo-
mic realm.

The book and research were
achieved thanks to contributions
and encouragement from the
Oriental agency and the “"DeLIO”
UNPD programme. | would like

{o particularly thank the Director
General of the Oriental agency,
who never ceased to support the
various initiatives implemented

by the “Figuig Renewal” project,
During lengthy discussions about
the preservation of Figuig and on
its possible reuses and sustai-
nable development, M. Mbarki’s
exordium was always to work for
Figuig with an extreme passion and
a collective sense of belonging,
while recognizing the dignity of the
people of Figuig and the value of
lolerance, characteristic of oasis
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Veronica Salomone

culture, in a more marked way than
even that of other Moroccan oases.
This conviction, along with the now
decade-long collaboration linking
the Africa 70 NGO, international
cooperation and the Oriental
agency, have given rise to the
parisian days at the international
UNESCO headquarters dedlicated
to the presentation of the case for
listing Figuig as World Heritage.
During these days, the “figuigan”
community showed the internatio-
nal community its uniqueness with
wealth, participation and compe-
tence, thanks to the lireless awa-
reness-raising action of the Director
General of the Oriental agency.

Last but certainly not least, I would
like to thank the Municipality of
Figuig, the entire “figuigan” society,
all the associations who, in different
ways, have allowed for fruitful
collaboration. | would especially
like to thank, and show my sincere
admiration for, Amar Abbou, Presi-
dent of the Urban Community and
Delegate of Culture of Figuig, for
his tireless work to raise awareness
for the oasis.

Stated in this way, all of this may
seem like a rather formal and sterile
exercise In giving thanks. However
I do not feel this way and cannot
find the words to describe the en-
auring, fruitful relationship fostering
reciprocal exchanges and sincere
frienaship that has united us for so
many years. | will always feel a very
deep sense of friendship for Amar
Abbou, who [ thank for the unlimi-
ted patience with which has put up
with me for so long.

Again, a great, heartfelt thanks to
all partners who who helped make
this book which will contribute to
the preservation and restoration

of the oasis’ cultural heritage, by
encouraging, via their knowledge
of the place and the analyses
produced, the possible reuses for
the ksour in order to put in place
and promote forms of economic
development and cultural tourism
and - but not only - by thus contri-
buting to the growth of a network
of interest around Figuig and for

e FIQUIQ.
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The oasis of Figuig presents a
specific heritage, both by its unity
and structure and the rigor of its or-
Qanization. It is a typical example of
ksourian architecture, the patrimo-
nial and archeological potential of
which are of national and universal
importance.

Elemenits for consideration
for listing Figuig
as world heritage

A heritage, simultaneously material,
immaterial, and environmental:
material in terms of its MoNUMEN!a!
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and vernacular clay buildings and
the remarkable elements of the
irrigation network (basins, sequia’,
foggara®), and immaterial, in terms
of social practices linked to life in
the ksour® and the palm grove, as
well as environmental, by its water
resources, Its palm grove and its
irrigation system.

These three poles form a homo-
geneous whole, where the palm
grove is a place for socialization
before being a place of agriculture,
and the ksar, an urban entity ex-
pressing a desire for solidarity and
community life, owing its existence
to cultural, economic and social
unity.

Unfortunately this heritage Is
currently in an advanced state of
degradation, both from an architec-
tural and environmental standpoint.
Faced with this threat, the imple-
mentation of international protection
Is becoming increasingly urgent.

To this end, the municipality of
Figuig called several actors and
organisms in order to carry out this
project. Thus, in 2005, it solicited
the Denis Diderot University of Paris
74, the General Council of Seine-
Saint-Denis, and the United Nations
Development Programme (UNDP)
in order to carry out research that
would build a case requesting

that this oasis be added to the list
of World Heritage sites. This was
the object of my research carried
out at the EVCAU® laboratory, as
part of my City Architecture and
Heritage Masters degree and the
University of Paris 7, co-facilitated
with the Ecole Nationale Supérieure
d'Architecture de Paris Val-de-
Seine.

Evaluation of the relevance
of the proposal
for Figuig's listing

The study involved the analysis,
justification and the nomination of
Figuig to the World Heritage list.
First, it enabled the evaluation of
the relevance of this request for
protection by questioning Its speci-
ficity on a national and international

— Scale, but also by reflecting on the



UNESCO position with respect to
Clay architecture such as that found
in Figuig.

Apparently, the protection of sites
built from clay is a worldwide
concern and a priority for institu-
tions and international heritage
scientific committees. It would also
seem that no site built of clay with
the spatial organization or confi-
guration such as that of Figuig has
been listed until now by UNESCO.
Furthermore, the list of Moroccan
assets on the World Heritage list
presents a geographical imba-
lance: they are all situated in the
North-West, which further boosts
the nomination of the oasis, located
in the far East.

Study of geographical
and historical contexts

The study of the geographical and
historical contexts showed that the
development of the material and
immaterial heritage of the city of
Figuig plays an important role in the
development of the Oriental region
and, more globally, of the Kingdom
of Morocco, by its geographical
location. The study also facilitated
thought on the importance of this
listing on a local scale, for despite
the different conflicts between

the ksour of Figuig, this project of
heritage protection is the first to
consider these fortified villages

as an indivisible whole, with no
distinction.

Analysis of heritage elements

Over time, the oasis society of
Figuig has developed a specific
Clay architecture, a material embo-
diment of its organization and so-
cial, cultural and religious practices
which make up a very important
immaterial heritage.

Thus, Figuig is an oasis that has
preserved exceptional vestiges

of its history that today repre-

sent important architectural and
archeological patrimonial wealth:
great walls, ramparts, watchtowers,
mosques, mausoleums, irriga-
tion canals... not to mention rock
carvings.
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However, this heritage Is also envi-
ronmental due to its water sources
which were the original cause for
the establishment of the ksour,

its palm grove and its irrigation
system.

1. The environmental heritage:

water, palm tree and irrigation system
The palm tree, water, and the
traditional irrigation system structure
the spatial organization of the oasis,
participating in the construction of
the local landscape. Indeed, his-
tory shows that water is the origin
of the oasis. It would seem that

the ksour are built on the location
of sources, which are conside-

red their property. *...each group
sought to found its ksar on the
location of a water source in order
to have water available as neces-
sary; as such, today one can see
that the alignment of the ksour on
the plateau more or less follows the
line of sources” (Figuig, Traditio-
nal Organization and Mutations of
Qasis Space (O. Zaid, 1992)©,

2. The material heritage

The material heritage of Figuig is
defined on an urban level by the
spatial organization of the ksour, by
the traditional ksourian home built
with local materials according to
ingenious construction Processes,
and for which the spaces are
organized so as to satisfy technical
and social needs on an architec-
tural level; but also marabouts",
mosques and all places of sociabi-
lity that make up the ksar, including
the monumental elements of the
irrigation system: sequias, fogga-
ras, and baths.

3. The immaterial heritage

The oasis of Figuig benefits from an
important immaterial heritage: tra-
ditions, values, cultures and social
practices, on which the principles
of spatial and architectural structure
are based, as is the distribution of
water resources.

Indeed, tradiitional oasis society
one where individual belonging

is defined with respect to several
references: ksar, religion, ethnicity,
neighbourhood, lineage and
family.



This analysis revealed that over
time, the oasis society of Figuig
elaborated a specific clay architec-
ture which embodies the structures
of its organization and social, cultu-
ral and religious practices, which
make up a very important heritage,
where its specificity resides in the
complementarity between what 1S
built, spatial organization, the palm
grove and social practices. This
heritage Is also rich in succes-

sive historical contributions, such
as diverse ethnic and religious
elements. berbers, arabs, french,
Jewish, christians and muslims,
fraces of which are found today.

All of these findings lead to the
central question of the protection
of the Figuig oasis as a cultural
landscape. Thus, the criteria cho-
sen for proposing Figuig's listing as
UNESCO World Heritage are:

* Criteria lll: “to bear a unique or
at least exceptional testimony to

a cultural tradition or to a civiliza-
tion which is living or which has
disappeared”.

The tangible and immaterial
heritage of Figuig brings a great
testimony of sedentary urban
civilization of the Saharan Ama-
zighs, characterized by social and
religious practices that create a
certain mode of human settlement,
representing an architectural, ar-
cheological and historical heritage
of great importance.

e Criteria IV: “to be an outstanding
example of a type of building,
architectural or technological
ensemble or landscape which
illustrates (a) significant stage(s) in
human history”.

Figuig represents an outstanding
example of spatial, architectural
and urban ksar organization, each
with its own palm grove, lllustrating
a settlement model of the period of
ore saharan and trans saharan ca-
ravan trade development, specific
in its soclal and cultural practices.

e Criteria V: "to be an outstanding
example of a traditional human sett-
lement, land-use, or sea-use which
is representative of a culture (or
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cultures), or human interaction with
the environment especially when it
has become vulnerable under the
impact of irreversible change”.

The cultural landscape of Figuig
est an exceptional representation
of man and nature in a desert
environment, based on a com-
plex traditional social system.

This landscape results in a spatial
organization structured into ksour,
a particular clay architecture and
a monumental architecture by the
irrigation system adopted for the
palm grove.

Limits of the proposed zone
of protection

The study of the geographical and
historical contexts and the analysis
of the heritage elemenits of the
oasis of Figuig show that it comes
across as a coherent whole,
material and cultural, with comple-
menitarity between architecture and
spatial organization of the ksour, the
palm grove and its irrigation sys-
tem, and all the social and cultural
practices.

This configuration is accentuated
by its landlocked situation crea-
ted by the closure of the Algerian
border.

Thus, the perimeter of the pro-
posed zone of protection is the
geometric package of the following
elements:

e the few monumental buil-

aings (notable buildings such as
mosques, cemeteries, the syna-
gogue, the Saint Anne church,

the marabouts, the gates and the
plazas),

* the architecture of the ksour and
its urban organization,

* the palm grove and its construc-
tions (walls, towers, irrigation
system).

A buffer zone Is also proposed,

the limits of which are defined

like those of any oasis, as it is the
practices and socilal organization
that must be protected and they
extend beyond the limits of the
ksour and are specific to the whole
city of Figuig.
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Like the majority of cities at the
onset of the third millenium, Figuig
must alsalrethink its role in the sur-
reundling territorial structure. Born
thanks to the presence of water, at
the root of the creation of the great
palm grove and the development
of a prosperous agriculture, Figuig
has since consolidated its role

of regional hub as a node of the
network of main routes that cross
the Saharan desert.
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Today the city faces a new reality
by its geographical location,
marginal with respect to Morocco’s
Oriental region. Figuig's population
has decreased from 14,245 inhabi-
tants in 1994 to 12,577 inhabitants
a decade later (2004 census),
though the approximately 2000
members of the nomadic bedouin
tribes gravitating around the oasis
must also be taken into account.
That said, a rich architectural
heritage, for the most part fallen into
disuse, remains valuable thanks to
the quality of the construction of its
clay homes and the preservation of
the original design of this settle-
ment,

The redevelopment of this heri-
tage, for its economic value even
before its value as testimony, is the
resource on which the present-
day role of Figuig must be based,
primarily related to tourism, both

a complement to coastal tourism
and independent, resuling from a
specific demand.

The premise of this book is cente-
red on the hypothesis that attentive
and intelligent research on the
architectural riches of the ksour of
Figuig can form the basis of a new
model of development for the local
community.

This sustainable model would be
based on a quality offer, vertically
integrated with the coastal environ-
ment development programmes
and, horizontally, with similar offers
in Merzouga and Zagora.

The goal is the creation of a system
that is synergetic with traditional
tourism of imperial cities and
coasts, by linking oasis cities of
Presaharan Morocco: a system
developed from Tata to Figuig
(which will, in fact, run from the
Mediterranean coast to the Atlantic
coast).

The idea Is to characterize the
Presaharan region of Morocco via
the construction of a system with

a specific identity. This identity is
of the oasis cities, autonomous
and complementary vis-a-vis the
conventional tourism of the coastal
Strip.
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However, the presaharan region of
Morocco counts no more than 3.5
million inhabitants, less than 10% of
the country's total population, the
population density is less than 20
hab/km? for a national average of
77 hab/km? .

This land constitutes a very particu-
lar geographical and environmental
system, a true sub region of Mo-
rocco, the geomorphological and
climatic characteristics of which are
more pronounced than elsewhere
(although they can be observed
throughout the entire northern strip
of the north-western part of the Afri-
can continent between the coast
and north western Sahara).

Indeed, here, inland, in a country
‘perceived” as coastal, the pre-
Saharan sub-region seems like

an obvious passage between the
mountain range (the Atlas) and the
immense expanse of the Sahara.

This territory, from southwest to nor-
thwest, can be roughly identified by
the depression created by the dry
riverbed of the middle and lower
Dréa, then by the system of land-
forms and plateaus separating the
Atlas from the arid sloping plains of
the Great Western Erg.

In essence, itis an environment
where the characteristics tied to
geomorphology, hydrology, vege-
tation and climate are determined,
an environment where the transition
from the northwest African (Ma-
ghreb) coastal habitat and the true
mainland Sahara is marked.

The characteristic environment
of coastal Morocco (such as the
mediterranean and atlantic north
african territory) Is profoundly
marked by

* a tormented morphology of the
areas, lypical of developing lanad-
forms that make up the orogenic
backbone of the higher mountain
ranges of the northern part of the
african continent (the western sec-
tion of the Atlas mountain range),
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JSa3 L0 agawy adsa sbis Lla) Lsla [ considerable influxes on the
(5,805 Lot Lalsal yums environment and the human ac-

livities produced by local climatic

factors of this part of the Maghreb,

ddbis Chimgg ugaad namely a remarkable abundance
Lol ehaall 45 Le of precipitation caused by the
humid currents coming from the
. Allantic, touching the northern
daliall Badall gaaill Ly g 500 o ggas O slope of the Atlas mountain range,
9% O oSy Layyaall el yaall Ji3 Lo a result of the important atmosphe-
T ey . C e ric humidity and by a temperate
Ladliall daliall oda o oade ) climate (shielded from high thermal
8,9 ol 3l el 3,Ua3 LAY ranges) remarkably tempered by
el JLasll satg e yo s pdsa —Udii the positive influxes of the sea,

especially near the Mediterranean

Ol YT s L gamall Ll siall lais jall Do
Ll o gaill Tyl Ldlatull 2l gl

- e On the other hand, the Presaharan
L giladl Lasll Liis 3l el yaall /
o e ‘J"". "d g area is just as decisively influenced
g ol deoal adly b siall (5,20l by certain particular conditions and
< 2 08 geophysical factors:
o . . . o * the considerable aridity of the
oadla DU A shall ALl Jundy Lndll aay topsoil, which can be attributed to
O eenbels gy Gaoisle Jan olass jo the nature of the limestone, the low
5 S il R atmospheric humidity, low rainfall,
oeoR3 (S el “’h J.:YI Slas i all caused by the barrier effect of
el whmall Jid e (550 B o2 Y wal Waae the Atlas mountains against the
&j: IJ\JI ‘)I.us b B9 gall wan ¥ Aalaiall Loy yall o Uaeiall Q\Zm/? /)von‘h western (etspec/a//y
5e el .. e s antic) marine currents;
PRI S Sl i) el 4‘”"*“ Lallatull sgand * the relative abundance, non-
550 s (addl salan plialyl uas e yo Bulaa existent elsewhere in the Maghreb
region, of considerable ground-
e SN — — — — — water reserves, due both to the

presence of a few main bodies
of water and also to the limestone
which facilitates the high permea-
bility and has contributed to the
intense agricultural exploitation of
vast expanses (oases),

* the current avallability of signifi-
cant water resources provided by
significant investmenits carried out
in the second half of the 1970s
which gave rise to iImportant
hydraulic engineering projects
(underground catchment, and river
dams giving rise to abundant lake
basins).

Delineation

and description

of the presaharan
region of Morocco

Giovina Scioletti

RS Gl ) el Jalial) (30
wiall oo st A GSLedl hay il more precisely the Presaharan
by g gama . Soddl Jlatill pa5 53)l L Zone of Morocco may lead to the

A necessary effort to determine
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conclusion that this geographical
transition region corresponds (o the
depression left by the Draa river-
bed, and, northeast, to the modest
peaks wedged between the Atlas
and the northwest margins of the
high Sahara plateaus, crisscrossed
by the winding valleys of the upper
and middle trunks of the Draa, the
Dades river and the Ziz river.

This space separates the long Atlas
range, the Jbel Marzimine land-
forms and the Tamlet plain, from
the lower, more rounded landforms
that sink deep underground in the
pre-desert steppe, from the sloping
plains of the extreme northwest
Saharan region (Jbel Ouarkziz,
Draa Hamada, Oamaquam Plateau,
Guir Hamada).

From the atlantic coast

to the High Atlas

Continuing the description of the
areas ranging from the southwest
lo the northeast: the entire trunk of
the lower path of the Dréa, a short
distance from the Atlantic coast, is
Clearly delineated to the north by
the the arid southern slopes of the
Anti-Atlas (reaching an altitude of

2 531 m at Adrar n-Aklim,
somewhat north of the typical and
well preserved oasis of Tata) and
lo the south by the vast depression
caused by a riverbed which cha-
racterizes the lower path until the
Atlantic coast along the Oued Draa.

The wide trench in which the dry ri-
verbed of the body or water (which
flows underground for around 600
km) is found, is dominated by the
ledges of the Jbel Bani range: a
system of mountains with spec-
lacular pinkish eroded hillsides,
mainly facing the old bed of the
Dréa, where today its few tributaries
flow (always underground).

Somewhat further south of the

old riverbed, this vast depression,
which drains an important under-
ground water system (only visible
when approaching the estuary) into
the Atlantic, is clearly delineated

{o the south by the semi-desert
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highland known as the Draa =] olintuall Ly g Lasipl G ,aall o gdall
Hamada. ol Lo g1l 138 LS 150 823S5 31
The landscape of this southwest SLial Go spuall JUall oSl ISy
part of Presaharan Morocco, found (S Laa¥y Lunle &Ulgaa) gl
no more than 150 km from the ey e s cany =
Atlantic coast, is essentially charac- Lol Laa ik Yl el sl Y
terized by the wide Draa bed and Celsiwl A G
remains very similar to the typical I eall 1 3 Al anl<s o
environment of the great ergs of fJ sell (e v ¢ L .
the Sahara which, further south, L35 ol e (55 5nall dassall 4L
are located closer to the coast with Sl Lasadll slall (g, aal HUT 3 ga s
unique coastal dune systems in Tip . . . -
certain places. Sl ball sas (Csia) Liasyus aal s
¢ g..\b."_,:j.‘
Along hundreds of kilometers, the aalay olall GUssil doaal, g3 e
river, dry for the greater part of the R P
year, Is a very large and singular 1ia 8 Lads aaS (Al Ll sanll ¢ |33
system of vast expanses of sand Sl aalZeu Gdpa yuiay) Huatall (<l

and mud when it is not made up of

true salt water lakes (chott). @osl plall fautlly padl clislls 2a Ll

The naturalist value of this “paleo- (a5l LIzl S guadl
river” is very high, considering: B B :
e the fact that until the Quaternary Sgaa Tass o Bl Jlatidl gas g gaiallys

era, before the desert moved north, . Ll . Lol Al
rock carvings show that this river Jo Lo latll gy Luaall p L

environment was the ideal habital J.ES!I e oS S il S s aall

J— _ _ _ _ R _ _ _ JR— _ JR— JE— PR _ R —_— —_—
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for many mammal species (large
herbivores and carnivores) today
only abundant in sub-equatorial
Africa;

* fis Status as a veritable system
of accumulation of groundwater
sources which, on the surface,
can only be identified by marks
of ancient bodies of water which
progressively withdrew to the
present-day bottom of the valley to
the south,

* the variety and objective impor-
tance of endemic flora and unique
animal species that find shelter
in this singular habitat (the Dréaa
basin is one of the most important
resting sites for pink flamingos on
their annual migrations from the
center of the African continent to
the southern shores of the Mediter-
ranean).

Moving northeast, the northern
orographic boundary of the Pre-
saharan area widens considerably
along the north-south axis.

It truly represents the orogra-

— phic node made up of the rather



modest mounts between Talioune = |

and Tazenakht (where national road
10 climbs until the col of Tizi-n-Ta-
ghatine and Tizi-n-lkhsane) which
appears like a high plateau extraor-
dinarily close to the tallest peaks of
the High Atlas.

This arid area of mountain ridges,
never higher than 2000 m, consti-
tutes not only the orographic point
of contact and passage between
the Anti Atlas range and, higher
up, the true cordillera of the High
Allas, but also one of the neces-
sary historical passages, between
coaslal Morocco and Presaharan
Morocco.

The value of its landscape is also
lied to the proximity of the southern
slopes of the imposing Jbel Siroua
volcano (3,304 m altitude), extinct
since the end of the Neolithic era.

There lies the highest passage of
the communication link between
the Atlantic, near the port of Agadi,
and Er Rachidia and Bouarfa
(along almost 1000 km).
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G2 «lilig (o Ll Aabaiall sigy
Ji8 Lo adl) Zeyo ol s oo Bl
geeall) o g (g0l Lilaia s (g5l ymunl

Sles daludl e Ga,yis 3l o pualle¥)
ool 5 al) 5aalSY Caasll el
Ll 153 S3ST g wa ¥ Lam Lol 2131
(gl

dealgin Ol il saall L (Jaally

@l Guob oo hid b Y Jlazdl as

Ayl Lgally 35l Jaa s Litl o<

£ 5l oo oS3 Baaasll T se 5y sad Bl Y
Lumall o giall Jalidl o3) Sus g ¢l g
Lostyal slhaall ga3) mand ol (Lkle
NCWPReN]

= Laeliy paiay S byl daaey

poall 53555 Al Lpua — (g, Laxiul
Ean Sl S pall aal JSES dagii Hlas e
coyiall shpaall i3 Le law oll Zalaiall
el o3 Luhyall QUASY) aad (o snally

- T S

uala sae - bl 7 ,La - oriental.ma




Red desert
sandstone
sculpted by
the wind
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The system of “high steps” on the
crest of the Atlas, in this region
near Quarzazate, ensures relations
between the Draa valley (Presara-
han side) and that of Oued Souss
(Atlantic side) dominating the coast
and the fertile plain of Agadir (today
the principal and most developed
tourist destination of the Atlantic
area).

Indeed, the southwest part of the
country communicates with North
Atlantic Morocco only via Ouar-
zazate, but also with Gibraltar and
the eastern region, because the
route towards distant Bouarfa can
reach Oujda (and from thereon the
Mediterranean coast of Saidia and
Melilla) and Figuig (towards the
southern Algerian desert).

Founded colonially in the not-too
distant past, the city of Ouarzazate,
Is equipped today with an efficient

e alrport.

Jean-Marc Porte
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It is one of the main centers of
central Presaharan Morocco and,
more importantly, is one of the
hubs with a more than regional
significance, from where stems a
system of essential and efficient
roads towards Agadir and the Draa
Valley to the south, Er Rachidia to
the east, and northwards to Mar-
rakech via the neighboring col of
Tizi-n-Tichka).

Ouarzazate Is destined to become
an increasingly dynamic urban
area but also a point of reference
for high quality services for the
entire central Presaharan Moroc-
can area.

From Quarzazate to Tafilalt

The watershed line of the Anti Atlas
range, somewhat northwest of Jbel
Siroua, near the national park of
high summits of Toubkal, bends
north-northwest towards the long
and very high main crest of the
High Atlas range.

In fact, in its more central area,
along several hundreds of kilome-
ters, the sub region of Presaharan
Morocco is clearly delineated by
the long, steep southern bastion
of the imposing High Atlas Cor-
dillera (boasting an altitude greater
than 4000 m at some points), on
its flanks, between Ouarzazate
and Tinechir (already close to

the Meknes region), the waters of
Dades spring into the impressive
gorge of the same name.

To the south, this central part of
Presaharan Morocco is bordered
by the middle part of the Draa
and by an almost unbroken line of
brackish lake mirrors, just south of
the small city of Mhamid.

In this context, the Iriqi lake is re-
markable by its size and capacity.
it is close to one of the rare Moroc-
can ergs, known as El M'hazil erg,
but better known as Ceghagha erg
(from the berber name for the lake
basin), dominated by the reliefs of
Jbel Bani. Nearby, a few kilometers

{o the northeast, one can see the  mm
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— low altitude col of Tizi Beni Sel-
mane, via which one can reach
the moderately high and definitely
more sunken (but very pittoresque)
part of the Dréa Valley, where the
true perennial part of the river runs.

This valley, significantly marked by
the relative abundance of surface
water and springs, is punctuated
by a remarkable system of vast
palm grove, close to main oases,
among which there is Zagora

(40 000 permanent residents).

Traveling the valley (which at some
points deviates from its trench),

one ascends the Oued Draa, often
enclosed between landforms of the
Grara region and the more austere
high mountains of Jbel Sarho.

If one ascends the Dréaa traveling
northwest for about 150 km until
the foothills of the High Atlas, one
arrives at the great artificial basin of
El Mansour Eddahbi (just upstream
of the city of Ouarzazate).

Near this artificial lake, at the

foot of the tallest part of the High
Atlas (and in its national parks) I1s
an important junction between

the roads leading to the Atlantic
(National Road 10 towards Oued
Souss) or towards the higher Draa
Valley, harsher and more enclosed
(which, going northeast, the leads
fo the city of Boumalne-Dades).

From there, one can reach the
impressive Dades gorges, the
headwaters of which spring from
the base of some of the harshest
mountains of the High Atlas (hi-
ghland of Jbel Imidghas), closeby
the sources of the Ziz river flow,
giving rise to another remarkable
body of water of the Presaharan
region, with its system of valleys
rich in irrigated areas.

Then from Quarzazate, towards the
east, the Draa and Dades valleys
diverge:

e the former descends to the

. SOUtheast, until the large depres-



Giovina Scioletti

Loy Wi g Liial

sion separating Morocco from the el g0 Lesabas yelay o oAl Jlazll Toais allas
Algerian part of the Sahara desert; . . R .. sl
* the latter ascends the Dades river Oll o Jla 4l sLdyy s, U“"”E“"‘" s vty 3l
{o the northeast, until the gorges. olsio sae Lpakd, Lalill sda o) a2 oL 55 slas
s Yl s 3L - . oo (o
In the middle of this point delinea- oy el Bapuall 3L Ol e
led by the two depressions of the Laaas Sl colal sl 3, hutiall o glaiall
valles runs the Jbel Sarhro moun- TR N .
ol dabiay Wis jol g LS 110G
tain range. composed of three dis- =D ) e G2l X
tinct main arid limestone elevations, o luadll Baly o asall B Le S
at more than 2000 m culminating at ks el Aabea Tenell sia (e &
2712 m with the Amaloun n'Mans- . JA{ S o L.J_ -
sour located north of the oasis of 10 Lk ol Baplall way Lo 5 Lipss i salall
;aizar/he. - ” — 3oL 200 ga sluiol Lle — Ly 3 (3)
e geographic “center” of the . - . . R
Moroccan Presaharan sub-region, AaaalS i ol Glla gl il Gl
which can be identified by its area (sl HS!I sraanll paasllle N
of landforms between the Draa 2.5 E . . R
valley (to the southeast) the Dades S sl GulloJ g sinll prladall iy
(north) and the Ziz (west and nor- La g9 Hoaty Al Allaiall sigd 550,
thwest) seems marked by a rather ALl - .\A"“ lia - 3 Ll
monotonous generally uninhabited Skl &e = - < o e
landscape. — Jaalls D52 sall g 4 g yaall Ly yaall
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— Jtis however modestly populated in
several agricultural villages due to
the diffuse system of oases found
in both valleys such as the Taz-
zarine area, known today as “the
kasbah route”,

North of this relatively populated
high mountain plateau, beyond
national road 10 (which, over about
200 km, connects the small cities
of Boumalne-Dades, Tinerhir,
Goulmina until the more important
conurbation of Er Rachidia), the
easternmost compact section of
the southern face of the High Atlas
barrier Is the emblematic horizon of
this zone, the touristic role of which
Is increasing: it is one of the most
recognizable and popular ones of
Morocco.

Further northeast, after Er Rachidia
and Boudenib, the High Atlas relief
gradually loses altitude while the
distinctive characteristics of the
easternmost section of the cor-
dillera progressively disappear, until
reduced to moderate but typical
elevations rarely beyond 2 000 m
in altitude and gradually mingling
with lower, rounder mountains ma-
king up the orographic backbone
of what is known as the Saharan
Atlas.

Thus, northeast of Er Rachidia

and Boudenib (at this point
continuous with the great plateau
of the Tamlet plain) the land is
moslly characterized by small
mountains, completely deprived of
vegetation, and small depressions
of fluvial origin, where seasonal
bodies of water and small
culivated oases appear.

On the other hand, to the south, the
mountains that circumscribe the Ziz
Valley are dotted with little saltwater
lakes and marked by copious,
scattered reserves of groundwater,
which have enabled the creation

of an ancient and efficient irriga-
tion system, coinciding with, for
example, intensively cultivated
areas of the entire region of Tafilalt

L (Where agricultural activities based
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on the relative profitability of date
palm grove, citrus crops, vege-

tables, spices and fruit trees are
remarkably developed).

These are the essential characte-
ristics of the suggestive and lush
Ziz Valley, where the largest and
most articulated oasis system of
Morocco is concentrated (the Ziz
Oases).

lts development accompanied the
first economical, then political for-
lune of the alaouite dynasty, which
then extended its domination over
a vast territory, up to the northern
cities (Meknes, Fes) more than two
centuries ago.

Very typical here is the type of
architecture, along with the skilled
use of construction materials oblai-
ned essentially through mud work.

Equally original (and well preser-
ved) Is the urban structure of a few
fortified villages near the last oases
located towards the desert: the
small village of Merzouga is dlistin-
quishable, thanks to its arid horizon
in counterpoint, as uniform as it is
open and enriched, to the south
(precisely on the borderline with
Algeria) to the largest (and most
visited) sand desert of Morocco
(even though it is of a relatively
smaller size) known as Erg Chebbi
(small, in berber).

From Er Rachidia

to the Oriental Region

The Ziz valley, slightly over 80 km
long (traversed by a good motor-
road) can be directly reached from
Er Rachidlia, the most populated
city in the south of the Atlas (over
85 000 residents), which has ex-
panded remarkably recently, after
the expansion and modermnization
of the local airport and obtention of
sufficient water and energy thanks
lo the large Hassan Addakil artificial
basin.

Er Rachidlia is now, like Quarza-
zate, a national carrefour, from

which main roads connecting the e
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Merzouga

61

oela sae

.

T I

e e S el

Al Gl ey (L Aaib g (uliSa
(23Sl GiSlye s Lasae g colilng 9o )
Jabidl M &350 50 yae) (Botll Jlaiill s

Lllaill el yaally mand ol Buay Jlai

S baall Lan Ll Zaliall s LaS (2 30320

Sy olaly saldd

Tkl 3okl g Ll o5l JLasll pas
Lo jalad aagg cagaall (o Lia 44,,811.10

9')&&'&3\_4%0&):33‘9:\34‘5{
wluY) aliall Gugale Huail o yiall

sl Lai Lslaalal s L oS5 3l

ooiall Bt Jlatdl padl 3 5 Loy

- il s - oriental.ma

Al ga 3201 Gyl ba 358 Ls b

Glovina Scioletti

Ly i Wiagliiall

whole sub saharan region with the
northern areas (Gibraltar and the
Mediterranean via the cities of Fes,
Meknes, Tangier and Ceuta), the
southwest (towards Ouarzazate,
and further, Marrakech and Agadir),
the northeast (via Bouarfa until the
coast north of Oujda, or Figuig and
the north Algerian desert), and also
the neighboring tourist zone of the
valley of Ziz oases.

To the northeast, along national
road 10, at this point very close to
the border, past the small city of
Boudenib, the Presaharan region of
Morocco undergoes a noticeable
change of its essential elements
and unique geographical features.

What changes at the far northeast
of Morocco, above the 32th pa-
rallel, is the perception of spaces
and morphogenic elements that
frace its boundaries and define its
dimensions.

The widlth, in particular (meaning
the distance between Saharan
landscape and Moroccan coast)
definitely tends to expand lacking
easily seen, clear physical boun-
daries, and especially because of
a landscape with fewer distinctive
characteristics.

The Oriental region, east of the
Middle Atlas foothills and northeast
of the High Allas, Is a land with

few significant relief forms, where
the average altitude is always
between 500 and 1000 m and
throughout which modest eleva-
tions blend in with rounded heights
of the large plateau known as the
Tamlet Plain (sloping plain with

a slight inclination towards the
Mediiterranean).

At this level, Morocco's Presaharan
territory coincides approximately
with the southern part of the Orien-
tal region and, even if it is not easily
delineated (for lack of characte-
ristics easily identified elsewhere)
coincides with the entire Tamlet
plateau, south of the small city of
lendrara.



The most marked variations in the = |

landscape can be identified by
the indlications of a progressive
and il defined transition between
the more rugged northern coas-
tal region (directly influenced by
currents from the neighboring
Mediterranean shores) and the
endless desert area which seems
lo extend far north, because of
the climatic features related to the
area’s orography.

Far from Oujda and the coastal set-
ling, this region is among the least
populated of Morocco, particularly
in its southern part.

Itis marked in the southeast and
at the border by a modest, but
lypical orographic system, made
up of pinkish heights with singular,
pointed shapes which correspond,
on the Moroccan side, to the Al-
gerian region of the Western Great
Erg, near the city of Bouarfa and
especially the wonderful oases of
Figuig and Ich.

The Presaharan region

in the administrative
breakdown of the Kingdom
of Morocco

The Presaharan region of Morocco
corresponds more or less to a
territory with geomorphological,
environmental, climatic and
habitat-related traits that are
sufficiently marked and recogni-
zable, and in these ways fairly
homogenous.

For this reason, it is geographically
indifferent to assignment in terms of
administrative distribution, given the
uniformity of its essential characte-
ristics. lts salient features are found
inside the territory of at least four
different regions:

* Guelmim-Es-Semara;
e Souss-Massa-Dréaa,
* Meknes-Tafilalet

* Oriental.

The far southwest of the Kingdom

of Morocco is under the juriSAiCHON
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of the Guelmim-Es-Semara.

It expands over a large territory

of over 142,000 km?, but has fewer
than 500,000 inhabitants total,

as it 1s rather uninhabited outside
its main urban centers. the capital
Guelmim, a small city with no more
than 85,000 inhabitants, and

Tan Tan, near the Atlantic coast,
which has no more than 50,000
residents.

At most, 250,000 people live in the
part of this region, a third of which
can be considered as belonging to
the Presaharan zone. The central
zone of the Presaharan region of
Morocco corresponds globally to
the southernmost parts of the two
regions of Souss-Massa-Draa and
Meknes-Tafilalet.

The Souss-Massa-Draa region
spans close to 78,800 km? and has
more than 3,000,000 inhabitants,
mostly concentrated in its capital,
Agadir (around 600,000 residents)
which is also the main urban area,
while also belonging, geographi-
cally speaking, to the Atlantic side
of the region.

The area of the Presaharan region
where are located the cities of
Ouarzazate, Tiznit, Zagora, the
populations of which hardly ever
exceed 50,000, represents only
60% of the regional territory, howe-
ver almost 850,000 people live
there (27% of the total).

The Meknes-Tafilalet region is
among the vastest and most
populated of Morocco (around

80 000 km? and close to 2,200,000
inhabitants).

The southern part of this territory,
south of the High-Atlas, coincides
practically with the Prefecture of
Tafilalet and as such is included in
the Presaharan sub region, pre-
sents a settlernent and demogra-
phic structure based on the small
“city-region” of Er Rachidia (more
than 80,000 inhabitants), the center
of Boudenib, and the Tazzarine

. 0asIS System.
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The habitat structure of the Ziz
oasis valley Is also of remarkable
importance (especially the cities of
Erfoud and Rissani), indeed, the to-
tal number of permanent residents
(south of the Atlas) approaches
700,000 on a territory of about

55 000 km? with a rather modest
density of 12 hab/km? (higher

than the density of other southern
districts of the pre-Sahara).

The Oriental region extends over
no less than 83,000 km?, with a little
more than 1,900,000 inhabitants,
essentially concentrated in the
capital: the important urban zone
of Oujda where more than 450,000
people reside.

The part of this administrative re-
gion that can definitely be included
in the geographic subregion of
Presaharan Morocco covers at
most 25,000 km? (somewhat less
than a third of the tolal area) and
barely exceeds 400,000 inhabi-
tants, mostly living in small cities
such as Bouarta, Figuig and
Tendrara.

(3232 600 000 M1 ga) y2ul<T gl

oY) Ly puaall Talaiall Lagl o 3l
Adhyaall Lalill o ilatsl pa

bt dalis s Zgall ulb¥) bl
w@liling s caa Lghaall Jis L
Sl a3 Y ae oAy 8,58 )5 il
($3m Jia3 ¥ caaiia 50 000 Lgio Saaly S
ot 850 000 I s seall LIl o 60%
(g saaall 50 27% 1) Ln 053k

owlw@@dmu—wt&m
80 000 M sa) Bl SV 5 daluas 5oV
(a0 2200 000 &4l 355 ay yo sia sliS
ol i Jlaall 13g] o giall ol 13a
I3 ddlaie Ly 585 Galday (gl Sl
oy ghaall 15 Lo dabiall o e 5o oo
O3S sie Aadlye gans i g Aol 80l Ay
Lkl (dgall - Lgualhy e o gl
e s ioiass S ra s (Eaus 80 000 ¢ya 3])
Sl Ay T LS 0, lals doshiis
ola ) 35,0 Luaal ol 305 olaly gl
saall s aillys s (lassly 95350 e
ol (pulb ¥ Cgia) Gaaslall ol K
s ilss dalies e s 700 000
Lipas 1510 LS, 1 50 510 51 55 000
troesie kS (3 daus 12 (M Jeas L
ot Ll Ty s (a0 Bblis o SLe)
(el

Jis Lo le aias il paal 233,500 eall
LS sae jlyy « gy yia 5L 83 000 (e
5ae 3 5 Ll 0538 a3y Laws 1900 000
Sans) Lolgll Ay yuaall Lalaiall : dgall
oA 450 000 o asdl by Gua

aaleal oSy (AN L lo¥l Lgall sia e ia
5 Lo Bl piall Zalnall Jals wslaily
0o r3e S 25000 aiy Coaall &y slhaall
Talall &85 e Julsy J31) SS9 e
SLSIL el Holass (Lllaa Yl

Soniall Gaall 5 agla Guias Laws 400 000
3,3y maady A3,e S

Jean-Marc Porte

uala sae - bl 7 ,La - oriental.ma

sle Ll

64




FIQUIQ

and Its

ferritory

Llla 0S5 waand Boaly ol ol (sl

t\ wm&um‘rﬁ\,u‘,@sww

s

Lualss
The city, or rather, the Municipality =
of Figuig, is currently made up of
seven ksour, fortified settlements
lypical of North Africa, generally
consisting of houses and their
barns, erected near the oasis in
an elevated position for protection
from nomadic tribes. —
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The oldest, Zenaga, is in the
center of the palm grove, whereas
the others (Laébidate, [ oudaghir,
Oulad Slimane, Hammam Tahtan,
Hammam Foukani, El Maiz)

stand upstream in order to

avoid occupying land destined
for agriculture.

Brief description of Figuig

Initially, the seven communities
were completely independent in
their ksour, scattered along the
Zouzfana river, and often in confiict
with each other for the exploitation
of water resources and grazing
land. Then, at the time of the great
invasion of Arab tribes, the ksour,
while keeping their own cultural
and political identity, came together
in their current locations for defense
DUPOSES.

Figuig can be compared to a
microcosm organized around three

fundamental elements: water, the
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palm grove and the fortified city.

As is the case for living organisms,
the continual adaptation process
of the individual parts of the system
- which cooperate/compete with
each other - has, over time and
spontaneously, created an orga-
nization scheme that Quarantees
harmonious interaction devoid of

L conflicts, a state of equilibrium.

Hammam Foukani

Hammam Tahtan|

Parimetres de la paimeraie
appartenant aux ksour et
Frigués A panir des foggaras :

@® Ladbidate

® Loudaghr

(© oulad Simane

© Lamaiz

® Hammam Tantani

® Hammam Foukania

© zenaga
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The purpose of establishing this
analogy between biological and
social systems is to highlight the
importance of reflecting, before
laking any action on the oa-

SIS system, on the concepts of
“equilibrium” and “network” as well
as the this “organism’'s” (organi-
zed system) capacity to produce
material structures (food, art, crafts)
and immaterial structures (values,
rules, knowledge, understandings)
necessary (o its survival.

Generally speaking, in order to
effectively address the issues of
this unique reality and to have an
appropriate conceptual approach
for the restoration of oasis cities of
Morocco, we must remember that:

* the production of immaterial
structures, namely the collective
culture of oasis towns, is the real
value of this social system and
must therefore be preserved and
valued,;

* the variation of a single element
(water, palm grove, buildings) re-
sults in variations in the two others,
and it is thus fundamental that any
lype of intervention guarantees the
overall equilibrium.

The location of Figuig
on its territory

The case of the oasis city of
Figuig is studied as part of a larger
system corresponding to the vast
southeastern Moroccan territory,
usually assimilated to what is called
the semi-desert Presaharan area.
It is a territorial environment geo-
graphically recognizable by the
fact that it coincides with the narrow
strip between the mountain
systems of the Atlas and the
Sahara desert. Itis hierarchically
organized by a network of main
roads connecting the most impor-
tant urban hubs of the Mediterra-
nean and Atlantic coasts to inland
localities, via secondary and third
level roads, then gets lost in the
desert areas at the Algerian border
(see diagram “strateqic territorial
framework”).
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D1 3l g3Y) wle ganall [ The inland road system corres-
ponding to the easternmaost part of
our area of study leads to the oasis

Lol yaa julas ofd LSLl cyBlas 43l of Figuig, located where the high
U f ges . I, plateaus of the North meet the Sa-
Hld o J" s e “alsly hara, 400km from Oujda and 7km
O A3, 2 635 oS g0 Coe from the Algerian town of Beni Unif,

Saniall gl o sSally Kau ggn 85U syl constituting a step into the Alge-

o ) . rian territory, the borders of which

212) By (coiall 51 y) L) (3103 oy delineate three sides of the city’s
Osatis wally Gaiagl alKSy g Crages (JLatill territory. It is surrounded by a small

circle of mountains which form a

osadall Gl pall (s ool s I sort of corolla around the oasis.
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el (JalSill 5,35 Al ol ymiall yulall the border between Morocco and
pols ady Lislaie g LUl luats Laaias Algeria, as well as the particular
. o] Calias e ss I [ - | morphology of the borderline. This
LAL“?%:X ) G308 Lk ! "’E&"J event caused a drastic cutoff of the
CraagS Ay il 55 de ganall sday ol a3l main communication infrastruc-
o glaiall oy u,.llaiyl Judw e o sl tures (primarily the railway) which

then ended the flow of cross-bor-

Lllasdl gy ,0h Jliall Buga sl Lol der trade, and the loss of many fer-
Al gall slaaiall Jlasl) oyl g gyl tile lands as well as water sources
(il s5¥) ole sandlcoblos gggsmenz‘a/ for the survival of the

Lo obepast 7

Many people of different geogra-

ga 16 N yaall auds Lla) phic and ethnocultural origins have
T Lyl s o Y el 7 followed one another and mingled
“:J S 455,50 M sV s shall sy in Figuig: berbers, arabs, anda-
27 sl GGl (s il (o LapuS3 74 lusian moors, black africans, and
‘HJLBSII 5 oY landl J<iasy Plaals) 47, Ulac also a jewish community.

The berber contingent, descended
from the two tribes of Zenaga
- — — — (berbers of the south) and Zenata
( . W (berbers of the north) form the ma-

JoY (s sl jority and speak two dialects; the
\ [ sLY,l B oleadl B ‘ arapbs belong to the Jaber tribe and
to the Murabituns, descendents
‘ | of Muhammed who, in the Vilth

afl & - century conquered and Islamized
‘ =Y leall ‘s.d\_iiﬂl Gl sl | North Africa before embarking

i on the conquest of the Iberian
peninsula, the Haratines, on the
| | other hand, are descended from
I (g giuall african slaves, the Garamantes
| oleleall ‘ (also black but never reduced to
: Slavery).

l | The hard desert life, which forces
- L interdependence, created a very
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united and supportive society. The
berber population resisted against
different invasions and influences
for centuries. This ethnolinguistic
group Is today predominant on
the Atlas mountain range, the

only significant mountain range

in northwest Africa and on the Rif
(see diagrams on following pages,
“ethnolinguistic groups”).

olegans 5l olals wolelan fo Lpwds

ML pudis olelaally 4y 5aa
LYl A8 olelan g iy ypaa olelan
Tola Tyl L3S 1981 A eyl 3l
alY Y laall pand colall Lila I
S Ty paall elan oIl Gl ag3 ooy
e U PRPUSN] Y IC PO J PO g

Mep Al
of ethnolinguistic ole ganall
groups sl sy

oala sue -alulull s - orientalma /()




map

71

Population
] |
6 18 M e 10
Person por square kilometer
{basad on 1960 consus)
Densith media: 68 ab kmg
(2004 consas)
F
OCEANC ATLANTICO ]
* Tatn
-
&
Duaitns
HD-I---
T Tum
Trtapn
L]
‘CLHLMT-
E8 SEMARA,
-
* Smary
LAKFOUNE.
DOUIDOUR-
BANLA EL HAMRA
Dk
y MAURITANIA
DA D EO-OAMAR-LAGOLIHA
Z‘EJB e
Ll oL dayall slalall inls Jal e Sl

Lol

uala sae - bl 7, La - oriental.ma

S Ul oyl

ool L3 5 A gadl Lyl S aad pals]
S e 5 gaad) Oaiaals ads 5
S e S o) olebon sty (als
Oolingr (Olie gy coaa s Jo Gblgill (e
(el 3,1,055 A in0 cpa 0 90

Ly i Wiagliiall

Luisa Volpi

|
|
|
|
|
|
l

[~ Administrative subdivisions

Administratively, Morocco is divided
into 16 regions as a first level of
administrative decentralization, and
into 74 second level administrative
subdivisions, 27 prefectures and
47 provinces®. The prefectures
and provinces are then organized

L into diistricts, municipalities,
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Jluall jaas [ orurban communities; the
. X districts are subdlivided into
QSJLA-‘-“ S gl C__.LL.H ol3 rural communes. The Wilaya,
introduced in 1981 as a specific
I o . R administrative structure alongside
LLLes B Le (o dlls M8l e LS regions, brings together provinces
L)l gtall A8Madl (paay Aaloll Lgaall (L84 or prefectures. It concerns
- . ) C N especially large and expanding
#liss Lasanl og0mall bl sanlic o)A urban units, such as Casablanca
olatiall jums (Jaadll dalyy dal gl and Rabat-Sale, in order to meet
. T the needs of a rapidly increasing
o ‘ ‘@JJJeSXI ‘aL]a.s.“ JJAAjJ 4._:.\\9\1I 4.34‘43_“ pOpU/af/‘Oﬂ.
Figuig: s Ooadlly daaMall Lazi¥ garl (59 0l
satellite Re S . R T Administratively, Figuig is a pro-
image Lelibal ) LasY bl sl Lha g3 sty wlaaaS (o5 vince of the Oriental region of
(Source. Google) (USSS saadl) Lladl ol)lgally L Morocco. It has two municipalities
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(Figuig and Bouarfa, the capi-

tal) and ten communes (Abbou
Lakhal, Ain Chouater, Bni Guil, Bni
Tadjite, Bouanane, Bouchaouene,
Boumerieme, Maatarka, Tendrara
et Talsint).

A Few socio-economic ISsues

As mentioned above, the viability of
the oasis city is made possible by
the balanced relationship between
three elements: water, indispen-
sable to the vitality and survival of
the oasis, the palm grove, primary
food source and at the origin of the
ecosystem, necessary to the de-
velopment of agricultural activities,
and the ksour, human settlements,
reserves of local labour and skill.
Seven palm grove correspond to
the seven ksour of Figuig, the close
relationship between ksar and palm
grove Is the basis of the economic
system, the organization and life

of the oasis: the palm grove cover
about 650 hectares and have more
than 190,000 palm trees.
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— The emergence and survival of the
ksour depends on the presence of
30 sources of water which, thanks
o a complex and refined network
of underground canals (foggaguir)
around ten kilometers long and
undoubtedly dating back to me-
dieval times, is captured under the
mountains and transported towards
holding basins. From there, the wa-
ter flows on the surface in irrigation
canals, the sequias, which lead
toward the palm grove to drip-irri-
gate the palm trees and the crops
located at their base®.

Itis actually a type of intensive ver-
tical agriculture. the tall date palms
protect the olive trees and other fruit
frees (apricot trees, prune trees,
pomegranates, etc.) from the sun.
These then guarantee the humidity
of the soil where wheat, barley and
vegetables (zucchini, eggplant,
lettuce, peppers, potatoes, peas,
melons, artichokes, elc..) are
grown.

However, agricultural activity, once
the only source of revenue and
subsistence, Is no longer enough
fo satisty the needs of the local
population: outdated techniques,
impoverished soils, excessive
fragmentation and lack of water
are all explanatory factors. Adding
the strong reduction in the produc-
fion of dates (once an excellent
source of revenues) caused by
the bayoud disease, we unders-
tand the intensity of the negative
influence of the crisis of this
traditional sector on the precarious
equilibrium of the socio-economic
system of the oasis is understan-
gable.

Furthermore, the closure of the
border caused the decline in trade
and crafts (ceramics, wrought iron,
weapons, gunpowder, jewelry),

on which the local economy was
essentially based; the only one
spared was weaving, where a
cooperative of women work; that
said, it is due to the abundant fund

— lransfers from emigrants that the



0asls survives today.

Although the economic return

is low, agriculture, livestock and
manufacturing aclivities remain vital
o maintaining the oasis (ksour/
palm grove/water) and, notably, for
the social and cultural balance of
the population (immaterial assets =
local identity/culture).

Indeed, the benelfits from these
lypical activities cannot only be
measured by monetary revenue,
but rather in terms of soclal and
cultural benefits, meaning the value
created by intangible assets such
as knowledge, understandings,
and the values of identity of the
territory.

The reason for the decline
of Figuig

In addition to the historico-political
problems (closure of the border
and interruption of trade routes with
the Sahara) which have certainly
caused the loss of Figuig's former
territorial role, its decline is also due
o geographical factors.

First of all, the exceptional distance
which separates the oasis city from
the coast and QOujda, the capital of
the Oriental region. Six provinces
fall under this region (including
Berkane, Driouch, Jerada, Nador,
Taourirt) and Figuig is the southern-
most one: it coincides with the high
plateau of Tamlelt, covers a very
large territory (5,600 km?) and has
the lowest population density (2,09
people per km?).

Figuig and Bouarfa, the two muni-
cipalities of the province, are

400 km and 270 km from the most
dynamic regional urban centers
and, from a geographical stand-
point, are part of the West Grand
Erg physical space. The borderiine
here takes on a unique look, Figuig
being surrounded on three sides
by the Algerian territory.

National road 17, Oujda-Figuig,
is the only communication route
with the coast and the capital. Its
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importance is fundamental, espe-
cially with the completion of the

A9 highway, Fes-Oujda. It is also
possible to follow national road 10,
from east to west, along a course
which mostly follows the Dades val-
ley, crossing many less important
centers between the Atlas and the
border, ulimately reaching Agadir
on the Atlantic coast.

Although marginal compared to
the primary network of roads, this
stretch is characterized by the
richness of its landscapes and the
historic architectural resources lin-
ked o the testimonial values of the
territory, found nowhere else.

The remarkable presence of the
ksour, especially along the valley of
the Dréaa and the Dades, captures
the full impact of these evocative
ancient architectural structures in
their natural environment,

The restoration
of the ksour

The economic decline and the
territorial and geographical isolation
of Figuig are determining factors
contributing to the recent abandon
of the oasis city, followed inevitably
by the degradation of a cultural and
architectural heritage of conside-
rable value.

This phenomenon is exacerba-

ted by the resident population’s
tendency to leave ancient buildings
and go live in new houses recently
built in zones “outside the walls”.
This exposes the ksour to important
risks jeopardizing their survival.

Indeed, beginning in the XXth cen-
tury after the French protectorate,
many buildings were constructed
and this process of renewal of the
architectural heritage continued
more recently, due to new hou-
sing requirements, which causes
people to abandon the adobe
houses dating back to the medie-
val era but also causes an obvious

e Urban disarray.
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Several initiatives have been un-
dertaken to face these tendencies
and to “save” the historical-cultural
values of the oasis cities, deciding
factors in rekindling their touristic
interest.

One is the current work of the
NGO Movimento Africa’70 to
rehabilitate the cultural heritage

of the oasis of Figuig, by suppor-
ling local institutions in order to
improve the quality of life for the
city’s population.

This is the general aim of the
NGO's project. Its specific ob-
jective is to reinforce the capacity
for action by local associations
and the City of Figuig, in order to
allow them to launch and develop
common initiatives, destined to
enhance cultural resources and
environment planning, as a result
of pilot projects®. The specific
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action of restoring the ksour must
therefore be accompanied by

a project on a larger scale, the
effectiveness of which depends
essentially on the possibility of
simultaneously controlling and
managing the different economic
and technical factors, as well as
procedural matters®.

These reflections are the basis for
the thesis for which this research
provides the key aspects:

* preservation for the sake of
preservation is not economically
sound;

e restoration must follow the
methods of conservation that

are respectiul of tradlitional local
construction techniques,

* "suitable” reuse of the local
architectural heritage may enable
the launch of larger sustainable

L development programmes.
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Viability

Sustainability is understood here
in its global sense. environmental
sustainability, social sustainability
and financial sustainability.

In other words it is not only the
preservation of the environment
but also defending local identities,
and especially the social accepta-
bility of intervention projects on the
territory.

Potential touristic interest

In this regard, a restoration project
for the historical heritage of the
ksour and the palm grove of Figuig,
achieved with particular attention to
the delicate environmental, econo-
mical and social equilibrium of the
oasis city can be interesting for the
development of a new and specific
form of cultural, eco-sustainable
tourism.
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— Inserted into a strategy of larger
dimensions, which involves other
locations with similar critical points
and potentialities, the zone of Fi-
quig, taken as an urban center but
also as part of a connection with
nelighboring localities of Bouarfa
and Ich, can be considered within
the framework of a new touristic
system, an alternative to the now
consolidated networks of existing
tourism.

Morocco is typically presented
to visitors through four dominant
tourist ftineraries which rely on
the attraction of the imperial and
coastal cities:

* imperial cities from Fes to Mar-
rakech (Fes-Meknes-Rabat-Casa-
blanca-Marrakech),

* imperial cities and the South
(Casablanca-Merzouga-Essaouira),

e * the South (Agadir and the Souss);
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* the Mediterranean and the
mountains (mediterranean coast,
Rif mountains, imperial cities).

On the map on the preceding
pages and the two maps below,
one can see that If two of these
itineraries already make a nice
incursion southward, they function
independently, meaning as sys-
tems that lead from the coast to the
destinations closest to the desert,
the most notorious ones being Erg
Chebbi and the Valley of the Dréa.

Figuig remains excluded from the
system. The future offerings of this
area could be characterized by

a different form of touristic deve-
lopment: tourism based on the
value of local specificities (first, the
architectural and urbanistic heritage
of the oasis city), as an alternative
or complement to the conventional
tourism offer in Morocco.

This tourism could claim, in a truly
innovative way, to bring a new
impetus to the local economic sys-
tem, without irreversibly depleting
the resources on which it is based.

Analysis and benchmark:
the Silwa oasis in Egypt

The theme of promotion and
protection of environmenial,
artistic and cultural heritage thanks
{o viable touristic development
has already been successiully
addressed in Egypt, within the
framework of the activities and
projects promoted by the italian
cooperation.

The Local Technical Unit (LTU) is
committed to a series of projects
(52 were active at the end of 2008)
aimed essentially at developing a
systern of sustainable and integra-
ted development, with particular
attention to the environment, by
encouraging socio-economic
development of local populations,
respectful of natural and cultural
resources typical of the area. In
addition, these projects are desig-
ned within a context of cooperation
between different stakeholders
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— (embassy, cooperation office, tour
operators, private businesses).
This is perfectly aligned with the
concept of sustainable and feasible
territorial development, based on
the identification of lines of action of
mutual interest (private/public) and
on the construction of participatory
paths and the sharing of construc-
live suggestions and orientations
from local stakeholders. Priority
actions of the “Other Egypt”
project, aiming for the development
of sustainable tourism in new areas
by the creation of tourist dlistricts
and encouraging investments
in eco-tourism (with italian-egyptian
joint ventures), are primarily
aimed at:

* valuing and protecting our
environmental heritage, arts and
culture;

*the conservation and restoration
of monuments,

*the promotion and development
of handlicrafts;

*the development of ecotourism,
eawareness campaign about the
environment;

*management of solid waste,

° management of archaeological sites,

— ° marketing link (strategy linking

Luisa Volpi
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artisanal producers in marginalized = |
communities to national and inter-
national markets),

e sustainable rural development.

New strategies have been tested
in the field of ecotourism, thanks
to the involvement of Italian tour
operators. Positive results were
obtained by facilitating the integra-
tion of new localities with special
attractions among international
lourist destinations.

Additionally, in the areas targeted
by the project, the objective of
promoting local development is
achieved, especially thanks to the
participation of the population as

. °\ F 2 ! & . . e - |
an engine for development for the b diadll Slalell Gy o I B | A:ﬁl
entire district, and the launching oo graall ehall 5 oy . Jaill e g gl ’:: ()
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communities involved in this type

of intervention. It is located in the Ll Laiall olaaas) 3wl 7 lad g aas
Egyptian Libyan desert, about 1 Tatee Lo eas Lo SO
300km from the Mediterranean in "_:" f"m . :”.. : J‘f‘“ Lo Jas S j

Matrouh Governorate, close to the Lot aa ¥l datill (3,5 ¢Sl 15 000 (551
border with Libya. Certain specific Lyl Gl siaaty Ll JIhls Gaun

characteristics are very close to
those of Figuig and the success of
Strategies adopted for its revival in
tourism make it a model to follow.
Siwa, with about 15,000 inhabi-
tants, remains the easternmost
point where berber is still spoken,
at one time distributed throughout
all the eastern desert oases until
the Nile Della.

olaly JS 5 Uanis Ll wilS 3l

With abundant water resources
(Siwa water is also botiled and
commercialized by an italian-egyp-
tian company in a large part of
Egypt) and famous for its produc-
tion of excellent quality dates, Siwa
extends to the foot of the old citadel
(Shali), the architecture of which is
quite remarkable.

For a long time difficult to access,
partly because of the proximity

with Libya, today Siwa is open to
tourism, has excellent perspec-
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lives and offers the viewing of the
remains of the oracle temple and
other ancient Egyptian monuments,
as well as lush vegetation and
sands very good for healing baths.
Through an integrated project
which acts simultaneously on
several sectors (environment,
culture, social and human develop-
ment, folklore and craftsmanship,
food services, ecotourism),

the intervention relied on global
(environmental, economic and
social) viability by developing
quality tourism by minimizing
human impact on the oasis.

There are four projects:

* environmental improvement of
the oasis, with actions touching
on sustainable agriculture, the
protection of the area, waste ma-
nagement, infrastructure develop-
ment, organic products, improved
services, improvement of mana-
gement competencies of local
personnel;

e valorization of women as artists
and keepers of Egyptian crafts-
manship, to strengthen traditional
craftsmanship by the conserva-
tion of the cultural heritage (oral
fradlition, expressions, proverbs,
performance arts),

* improvement of the quality of
the education system, targeting
teacher training (including in-
creased environmental and cultural
awareness) and a decrease of the
dropout rate, a recurring problem
in the country,

e restoration of the architectural
heritage of Shali (the “historical
center”) designed as a basis for
the protection of the historical

and artistic heritage, but also as a
fundamental action for the deve-
lopment of eco-sustainable tourism
and for the support of traditional
artisanal activities.

Conclusions

The proposed intervention on the
architectural heritage of the ksour
of the oasis city of Figuig s but

— (he Starting point for dealing with a



more general and complex issue
which evokes, to review briefly, a
few reflections:

* the case of Figuig and its nume-
rous critical points, due mainly to
its 1solation, must be considered
in a very precise territorial context,
which both opposes and interacts
with the coastal system and the
system of imperial cities, consoll-
dated by the offer of complemen-
lary and alternative “products”;

* any specific action carried out

in the oasis must first address the
issue of the delicate system-speci-
fic equilibrium, meaning it must be
‘sustainable” but also be fit into a
broader development perspective,
* the value added produced by
the restoration and enhancement
of Figuig lies mainly in the impro-
vement of the quality of the internal
social system, via local commu-
nities acquiring management
competencies, knowledge, culture
and environmental awareness.
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Any project for the preservation of
the traditional ksar village cannot
ignore socio-economic reintegra-
tion as part of a more general and
organic development programme.
Any project for the preservation and
reuse of the ksour of Figuig can
have feasible aspects (o it, as long
as itis framed by a socio-econo-
mic programme, and also a larger
scale urbanistic programme.

Any pure restoration project meant
o “museumize or monumentalize”
the oasis cities may have certain
cultural value (testimonial) but will
certainly not resolve the problem of
the declining local community.

Only a meticulous rehabilitation,
dedicated to preserving historical-
architectural values and sustainable
reuse of the urban and architectural
heritage of the ksour, may, on the
other hand, lay the foundation for a
plan to revitalize the local commu-
nity. lts aim, to protect the physical
city as well as defend its current
role, according to a development
rationale that could tumn it into a pilot
model for other oasis cities of the

Presaharan region (smart tourism).
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models in Morocco. coastal tou-
rism (both Atlantic and Mediterra-
nean) and tourism of imperial cities.

The system of oasis cities

In Morocco, the system of 0asis
cities could become the basis for
a new strateqy for development in
the Presaharan region.

A comprehensive program to
enhance the oasis cities could be
used as a strategy for development
in Presaharan Morocco, if its goals
were [o rehabilitate the ksour and
the palm grove, as well as the
entire socio-economic structure,
based on traditional agriculture
(0ate palms, vegetable crops,
livestock), traditional adobe
housing construction, typical
craftsmanship, cultural and
testimonial assets of human
resources (urban site and form,
irrigation network, archeologi-

cal sites, cave paintings, artistic
fradlitions, oasis culture, etc.). In

a new perspective for develop-
ment, this program could include
other innovative actions in order to
highlight certain aspects related to
the wellness sector (sand baths,

Africa ‘70

B8 5ua3 e 9 ,0l&T o 510U L hammam, phytotherapy, etc.).

3 §
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All in all, restoring and reusing the
historical, architectural and cultural
heritage of the ksour must therefore
be part of a broader develop-
ment plan for the entire system of
Presaharan Moroccan oasis cities,
including locations of high historical
or geographical interest.

Some oases, such as Zagora
(Draa Valley), Merzouga (Tafilalt
Valley) are already equipped for
tourism and for this reason are
listed on the itineraries proposed
by tour operators.

Others, equally important from a
historical and architectural stand-
point, are not practiced by tourism,
as is the case for Figuig. There

are oases, such as lata, where
alternative touristic development is
absolutely possible. Finally there
are several small villages, such as
Ich, which, on their own, are of no
louristic importance, but they could
earn it if infroduced as part of a
systemic project.

A large scale system of Presaharan
Moroccan oases could be foun-
ded on four major centers (Figuig,
Merzouga, Zagora and Tata) to

Agaatipllg byl ceila s, S dala 443k
Lo Ll ol plaall o plalis, Ll 1ia
olalils yie) 85,5805 M GSlie (e Loy yaall
38 50 Ll 0S5 iy 151550 Bk
SIS il sa gy (Lot )l Bl 3 538a)
sl abadl (2 5all a e 1) \<3!
Al ga olaS ¥ 5ai3 Ly se 1LY 3
Saoblls Loy )1 Lis i o il g, e L8N
gand — Ly 0 — Suag P19 Lk ol
Ll ol L A2 L
alalgll Guall Basaall Lo glaiall by 3 5
end ke Ll Za Lpaall (66331 55l o
daib ae 485550y aaarually 5ol LI as
Lol g doly Mg eLimaallylall oo 3,615
P32 L yall 3o phall JiST5 5 . 0lST s
poi3 il g g duall Joladl 5 saall 5503 131
Loshiiall syl ol s lanall S0 ,0 aule
sl o 233 (5 all g ol sl Sapaall
olgasll (aling gas 3LIAY) | slan 4is
okl o838 (S5 gy daa bl

5Sye 558 onels Lo (31 lallly

Jod Lo a2l I il oloaall

L*J:\LJ." xC:‘:)l:)JJJ :QS‘J\’JU : x.:\,l\,a..a."

To gliis
Slalgll Gadl

uala sae - bl 7 ,La - oriental.ma 92




— then expand to all the other small
localities along the route connec-
fing this principal oases.

The system on a large scale

The national road P 32 is the infras-
fructure on which the project could
be based: a road almost 1,000km
long between Agadir and Bouarta,
which crosses important nodes
such as Taroudant, Ouarzazate
and Er-Rachidia. This long journey
crosses the most established tou-
rist circuits: from Marrakech to Za-
gora (via Ouarzazate and Meknes),
and also Merzouga (via Er-Rachi-
dia). The two most innovative poles
of regional tourist offerings are lo-
cated at the extremities. westward,
the deviation towards Tata begin-
ning in Taroudant and, eastward,
the connection with national road
P 19, Oujda-Bouarta-Figuig.

The main infrastructure network
would connect the new oasis city
system with the strongest pre esta-
blished centers of coastal tourism:
Figuig with Nador and Saidia,
Merzouga with Tangier, Zagora
with Casablanca and Rabat, Tata
with Agadir. The large transverse
national road P 32 would then take
on the role of supporting axis for
the project, along which functional
service centers for the new oasis
system would be placed, and
from which roads going to different

LSyl Bl sia (o BllaiSg A8y 50 destinations stem. The hubs and
wlalgdl Huall sas (3,38 Y) 3,by Cilisa /oca;;’t/es /z‘haz‘fvvou/d be able rof lake
R T . . on the role of service centers for
sl g leil o daline luala Lt A the Presaharan touristic structure
adlagyB Gm olayie oliy dius 3ok would then be: Taroudant, Ouar-
. | N L Ll zazate, Er—Raph/d/a and Bou@n‘a,
o= .“’J sl dsk (sle Gurse > From this main artery stem different
sl wlelal 53 Baoby 3,68y @l ‘pathways” towards oasis cities,
e antiue Hluas A5 08 dasati,ll which have four types of diverse

oo - . characteristics: narrow winding
gty e g o Aalill Clagll road between Taroudant and Tata,
stunning route along the Draa
e e Valley between Ouarzazate and
BUaall 8 yuim 4 plaiall Zagora, suggestive ftinerary of
Tifilalt between Er-Rachidia and
P . Merzouga, straight path on the

™~ i eladll s siudll e desert plateaus between Bouarfa

i aa s Teshie Uas dp o | and Figuig.
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The system on a small scale

At a local scale, the plan must have
the configuration of a microsystem.
Around the major center should

be arranged the lesser resources,
small villages whose specific
touristic interest lies in their unique
architectural and/or archeological
values, their landscape, elc.

The center must be equipped with
faciliies and services allowing it

lo develop its pivotal role as part
of a structured offer distributed
throughout the local community's
territory.

Given that we want [o propose an
innovative product (yet still effective
on a cultural level), the project must
integrate all aspects of the area:
lypical landscapes, ethnic groups,
environmental resources, archeo-
logical testimonies, folkloric events
and artisanal products.

In the case of Figuig, for example,
the idea is to highlight the uni-
queness of the ksour (their urba-
nism and architecture) by investing
in the specificity of the social life
that takes place within the ksour,
and also to Integrate, in a unified
systemn, the touristic destinations

in the area which may enrich the
‘local products”: nomadic tribes,
cave paintings, archeological pain-
tings, the village of Ich, etc.

In this way, each “central” loca-
lity will be able to characterise its
touristic offer in an interesting way,
differentiated from others (as much
as possible). Fach can become a
touristic center by putting into play
resources that would have othe-
rwise never been mobilized other
than as part of a project capable
of stimulating synergies within the
system.

This does not exclude the possibi-
lity of linking the different localities
by hiking circuits, using old paths
or tracks crossing the desert (for
example, from Tata to Zagora,
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[~ through the oasis of Foum-Zguid).
The Complementarity of the Touris-
tic Offer

With the development of its local
resources, each oasis city within
the system could develop its own
tourism specialization: in Figuig, the
historical and architectural heritage
of the ksour: each featuring the
characteristics of the community
Iiving within, in Merzouga, the oasis
culture and the Chebbi erg, in Za-
gora, the Tinfou dunes and the life
of the touareq, in Tata, the Presaha-
ran desert environment.

Local differences (though they are
part of the homogeneity of histo-
rical and geographical contexts),
once enhanced and highlighted,
could even become the object

of the exploitation of the system,
meaning the basis for preparing
and commercializing a tourism
package Inevitably subordinate
and complementary to other forms
of tourism (coastal tourism or tou-
rism of imperial cities).

The diversification into four spe-
cialized models (for which a
marketing program would need

{o be created) is the sine qua

non condition of the autonomous
organization of the “system of oasis
cities” as a specific tourist product:
a special form of tourism, perhaps
a litle more “extreme”, focused on
the Increasing attraction of tourism
styles related to “life experiences”
in a local community.

This tourism model founded on the
idea of experiencing places is also
the starting point for a development
plan, which justifies not only the
sale of local resources but also
becomes a way to reach a double
objective: the development and
social and economic revitalization

e OF COMMUNItIES.
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Housing
In the 0asis City
of FIguig _

lais 43,5,y

Thehame of Figuig, Fadjidj in Ara-
bleand Afgig/lfyey in Berber, ap-
pears for the first time in the book
‘Histoire des Berberes” (“History
of Berbers”), written by the great
Arab historian and philosopher Ibn
Khaldoun' (1332-1406): "FIQUIQ el
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Veronica Sal

is made up of several villages in
close proximity with each other

forming a big city, in which all the
proaucts of nomadic civilization
flow. It is considered one of the
main cities of the desert, and
thanks to its distance from the
Tell, it benefits from complete
independence.”

Indeed, Figuig, located in the
southeastern extremity of Morocco,
at the Algerian border, is made

up of seven ksour (plural of ksar,

a turkish word derived from the
Arabic gasr designating a castle, a
palace, and in the Maghreb region,
a fortified village) surrounded by

a large oasis, in a depression

at about 850-900m in altitude,
wedged between the Atlas and the
Saharan plateau.

Figuig is the name covering the
seven ksour®, among which is
found Zenaga, at the center of the
oasls, where most of the population
is concentrated?,

The oasis was formed by a vast
palm grove numbering about
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300,000 palm trees at the begin-
ning of the last century. lts decline
(currently 150,000 to 200,000
plants) is due to the attack of the
bayoud, a fungal disease which
manifests itself by the whitish color
of the leaves (hence its Arabic
name) which leads to the decline
and death of the plant®.

"Rest stop between Tlemcen and
Timbukiu, the oasis enjoyed a
stable economy, founded on trade
with merchants along certain routes
and agriculture. Over time, the
many tribes who formed the com-
munity of Figuig created separate
urban entities called ksar. Each
had its own political institutions
and separate agricultural lands.
Throughout the history of Figuig,
conflicts opposed the ksour and
only the most powerful survived.
However, the seven ksour, which
have evolved over time and
continue to characterize the area,
have kept a balance of power and
interest which are the source of
the economic and social growth of
Figuig as a whole.

Even if they were often at war

with each other, the seven ksour
showed remarkable solidarity when
they were challenged by external
forces such as the central govern-
ment of Morocco, the Ottorman
Empire, or French settlers.

The relationships between the
social, economic and political
structures fostered, over genera-
tions, a relatively stable community,
the importance of which is shown
by population size and economic
activity.

Water being of fundamental impor-
tance to the survival of Figuig, the
institutions charged with its mana-
gement have been at the center of
the city government structure®”.

Autonomy and rivalry between the
different ksour due to the struggle
for water resources, combined
with a sustainable management of
the oasis in terms of relationships
between agricultural areas and

L relationships and between com-



Ludovico Micara

Nd _og Li ol

4 s A

mercial and residential areas, have
together created an urban form
marked by the separation between
the compact, fortified living centers
and irrigable agricultural land -
located on the fringes of the former
- In the palm grove.

Craftsmanship, trade, culture

and religious life, with numerous
institutions typical of urban Islamic
life, mosques, koranic schools
(medersa), confraternity (zaouia)
buildings are concentrated in the
ksar (in Berber, agram).

A compact urban structure, ac-
companied by a maze of alleys
(abrid, in Berber) tightly weaves to-
gether the houses (Berber, tidriwin)
and the collective institutions.
Other functional spaces, incom-
patible with living spaces- such as
cemeteries, marabouts (built on a
saint or hermit's refuge), the area
where passing caravans park -

remain outside the ksar, as aré €S- mm
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sentially undefined spaces devoted
fo trade with nomadic tribes: they
are located near the gates of the
city, but on the outside, in order to
avoid disrupting the intimacy of the
ksar, and indeed to protect It.

Urban morphology

The environment of the ksour of
Figuig has many commonalities
with that of other oasis cities on the
edge of the Sahara, including the
concentration and the compact
nature of the living structures, the
development of architecture on
multiple levels and covered streets.
The reason for this morpholo-
gical resemblance is tied to the
conditions dictated by the rational
and sustainable use of the oasis
resource:. it is important to occupy
the least amount of space pos-
sible in order to exploit the oasis’
irrigable land which can be used
for agriculture, in order to avoid
threatening the food supply for
inhabitants.

Also, the compact nature of the ur-
ban structure, with its smaller open
spaces and a maze of alleys, gua-
rantees maximum shade and thus
protects from the climate, which is
often extreme during the summer.,

It also enables more efficient water
distribution.

Construction technology, adobe

or rammed earth, comes from the
presence in situ of materials for

the construction of walls, but also
horizontal structures (made of palm
wood) particularly well suited to
comfort in Iiving spaces: the level of
passive protection against tempe-
rature differences between day and
night is in fact very high.

Naturally, characteristics specific
lo a situation or local customs

are added on top of these largely
common aspects : for example,
the environments of Ghadames

in Libya and Figuig are similar in
terms of construction technology
and this unigue habit of covering
alleyways with parts of houses, but



they are very different in terms of
the typology of houses, with cour-
lyards In Figuig but no courtyards
in Ghadames®.

The traditional urban morphology
of the ksour of the Figuig oasis
features a compact arrangement
of homes and covered alleys. The
homes always have courtyards, are
adgjacent to each other, separated
by common walls and generally
have three levels: ground floor, first
floor and terrasse.

In this urban systemn, the houses
open to the inner courtyard and
Street access 1s via the front door
only.

The street is essentially covered

by the higher floors of adjacent
homes, air and light enter by light
wells located In strategic places in
the network of streets, intersections,
or near the entrances to houses

in order to enable pedestrians to
orient themselves in the dark maze
of covered streels.

A similar urban structure gua-
rantees a functional autonomy,
absolute protection for house ex-
teriors, as well as excellent climate
control, especially in extreme heat,
based on the fact that the streets
are covered, which prevents the
walls from being exposed to the
sun.

The typology
of the courtyard house!”

The courtyard house is spread over
three floors around a patio, the size
of which may vary, generally with

a perimeter inferior to its height.
The patio has a certain number

of arches and pillars which define
its sides. Thus we can observe
square courtyards measuring 1x1,
2x2 or 3x3 archways, or rectan-
gular courtyards with 1x2, or 2x3
archways per side. Sometimes

the courtyard is not in the center of
the house, but on the side, and is
enclosed by a blind wall. At times,
a multiple courtyard typology can
be found in larger houses.
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cover the street are similar in nature™ |
and their width is of 2 or 3 m. A few
houses have kept a type of room

very frequent in the older houses:

the ksar, a square space, with a

pillar in the center, or rectangu-

lar with two or three pillars in the
middle, sometimes equipped with

a small mezzanine (moukhfi) used

as a storage area.

In this type of house, the way in
which rooms are arranged and,
consequently, the purpose and use
of the rooms, does not stem from
functional specialization - which
would give them a different shape
according to their use (with the
exception of cases such as the
ksar) which is what has happened
in western style housing. Instead,
all the rooms have more or less the
same shape and their use de-
pends essentially on their arrange-
ment with respect to the different
levels of the house, the adlits and
the sides of the courtyard.

The distribution of functions in

the house Is thus quite variable.

It allows, thanks to the different
possibilities, a summer and winter
nomadism. Such variability also
characterizes the use of galle-
ries: depending on the case (for
example the size of the house) it
can have spaces that are more or
less protected, such as the kitchen,
temporary storage, a room for
animals, or the bathrooms.

This does not preclude the fact that
over time, a few dominant uses
become imposed, especially as a
function of the different levels of the
house.

The ground floor, once mostly
dedicated to utility spaces (such
as sheds, shelters for animals,
bathrooms) Is today used in a
more variable way. It is made up
of an entrance hall, the courtyard
and its surrounding galleries on
three or four sides, rooms (at least
one) and a stairway. The kitchen

and bathroom can be aranged in - e
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(3l e o Waall Gy siwall) asiws [T a corner of the gallery or under the
.- AR T Stairway (unless rooms are already
Lol Sum g B0l B B39 Redge 25 assigned for these purposes).
Lo ladl U Lavany Glis o8y 30 2.5 The entryway from the street never
OS5 O oS 131 £ Lalls At Gis e opens directly onto the courtyard,
A o which is only accessed via the
P Gl o gallery. Often, in the streets, the

(ools3l 1x1) ;30 2.50 x y3e 2.50 entrance o a house is indicated by
(Lol 53T 2x1) J30 5.00 x yia 2.50 a light wel.
(Lol 31 2x2) ;30 5.00 x 4is 5.00 The courtyard, an open space,

i ‘(uubii 3x2) yi0 7.50 x sia 5.00 provides the house with air and

light. lts dimensions vary with the
number of arches and pillars mar-
e R S . King its sides, the height of which
Slelid (e 3505 RS0 Gans (about 6.50m - 7m) corresponds to

View of courtyards CJM.C)U shis alially (Sl ol LI ‘(3 \,i 2) daaaio L WO levels (the ones that open onto
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the courtyard), they are arranged
according to a standard frame of
2.50 m, this distance being defined
by the span of the palm wood
beams. The courtyard may then
have the following dimensions:
2.50mx 2.50 m (1x1 arches),
2.560mx5.00m (1x2 arches),
5.00m x 5.00m (2x2 arches),
5.00mx 7.50 m (2x3 arches), etc.

Afew bigger houses have a mul-
liple (2 or 3) courtyard typology, but
the functional arrangement and the
component elements are essenti-
ally the same.

The courtyard is surrounded by a
gallery, on 3 or 4 sides, the doors
of which open into the rooms.
Sometimes certain parts of the
gallery are closed off (o create an
extra room, or a storage area, or a
space for animals) or filled by small
enclosed spaces with thin walls
(the kitchen, bathroom, etc.). The
gallery also conneclts the entrance
hall to the stairs, generally located
in a corner of the building. Since
the beginning of the last century,

a double gallery has appeared on
one side of the courtyard.

The rooms, arranged parallel to the
sides of the courtyard, are narrow
(about 2 m) and deep. They are
often dark and poorly ventilated.
The lighting comes only from the
door or sometimes small windows
opening onto the gallery such as in
the case of a guest room.

The first floor is the more residential
part of the house. lts structure s
essentially the same as the ground
floor: gallery (above that of the
lower floor) and rooms located
around the emply space corres-
ponding to the courtyard. The only
possible variation 1s in the shape
and size of the rooms, which may
be larger in order to cover the
Street (askif, in Berber).

As the kitchen and bathroom are
usually on the ground floor, the first
floor gallery is generally not filled
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with superstructures: the doors
and windows of the rooms open
directly onto the gallery.

Part of the gallery, coinciding with
one side of the courtyard, Is often
closed to increase the size or the
number of rooms when the gallery
space - 1.50 m wide - is used for
chores. Often, in older houses,
the angle of the courtyard Is 45
degrees, which allows for easier
movement and avoids the corner
pillar.

The terrace makes up the highest
level and the roof of the house. It is
open and devoid of constructions
with the exception of the stairway
(which takes up litlle space) and

a gallery generally located on the
side of the house facing south. The
gallery is open to the terrace or
protected by wooden or cane trel-
lises. Itis often used as shelter for
animals and sometimes as a guest
room, in which case It is closed by
a wall with windows. Then, one can
find a portico or veranda to protect
it from the sun, but also a bathroom
in the corner of terrace. The terrace
is delineated by low walls, except
in the built parts (veranda and
stairway). A few thresholds some-
times allow for communication with
neighboring terraces.

Such a typology effectively com-
bines two important living condi-
tions for an environment as difficult
as that of Presaharan oases: on
one hand, the protection of indoor
domestic life against occasionally
extreme climatic factors and, on
the other hand, the possibility to
use the living space in a varied and
differentiated way according to the
various needs of oasis residents.

Concermning the first condition, the
arrangement of spaces, protected
by the galleries around an internal
courtyard, as well as the partial co-
vering of streets, allows for efficient
control of the microclimate inside
the house. To these factors must

— be added the nature of materials -



dried earth and palm wood - and
the technologies used: despite

the problems which, over time,
have weakened the materials and
structure, we must recognize their
effectiveness in creating an urban
structure and high quality domestic
spaces both in terms of comfort
and esthetic appeal.

For the second condition, the
disposition of the house has
enabled (by the organization of

its elements being dictated not

by the specialization of rooms but
by their variations according to

the different levels of the house
and with respect to horizontal

and vertical considerations) the
entire structure to be adaptable (o
various uses over time. It is thus
possible to have, inside the homes,
spaces dedicated (o the keeping
of animals (more or less domesitic),
to the conservation of agricultural
proaucts from the oasis, or other
spaces, partially independent, for
guests or extended family.

The proliferation and sponta-
neous transformations (such as

the building of new rooms, even
temporary ones - like kitchens or
bathrooms - or the closing off of
parts of the gallery to build new
rooms) requires requiation to
preserve the quality and viability of
the original structure. It is also a tes-
timony to the vitality of this typology
and its ability to last by enabling, via
modifications and transformations,
originally unforeseen uses.

The same cannot be said of a
certain type of home, equally pres-
tigious, characteristic of the urban
structure of Ghadames®.

There, houses have been re-
cently abandoned by their owners,
orecisely because of the difficulty
involved in transforming them,
linked to a very restrictive spatial
arrangement. Indeed, substituting
the courtyard in an arabo-islamic
house for an enclosed room it from
above via a skylight (tamanat in lo-

cal Berber dialect) is advantageous w
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for protection from outside heat, but
plunges the most important room
of the house in constant darkness.

Furthermore, the distribution of
spaces around this main room
relegates the kitchen to the terrace,
less protected from the heat, and
the terrace becomes the floor
where the women mainly live. This
ypology respects (and offers a
solution to) the traditional separa-
tion of gender-specific roles in the
berber-muslim society, but it also
keeps them from evolving towards
a more open social model.

Transformations

The urban structure of the ksour

of Figuig is in a state of crisis,
profoundly damaged for various
reasons. Let us put aside for now
the more general causes, cultural,
economic, social, related to a do-
minant model for development that
causes the crisis in traditional urban
civilizations, often accompanied by
the loss of distinct heritage of great
value", in order to highlight a few
problems that threaten the physical
continuity of a settlernent system
typical of the Figuig oasis.

It should first be noted that the
construction technology of the
entire setting is particularly delicate
and its behavior over time and its
conservation depend greatly on
the quality of its execution and
maintenance. Indeed, the mate-
rials -earthen walls with adobe or
rammed earth bricks for vertical
structures and palm wood for hori-
zontal structures, beams and floors
- easlly get damaged and require
conslant attention on behalf of the
residents, without which they lose
their effectiveness in terms of static
stability and climate and humidity
control,

Often, rehabilitation of these
structures is carried out with foreign
technologies such as reinfor-

ced concrete, Inappropriate for
integration with earthen walls: they



then generate further damage and
contribute to the degradation of the
buildings.

Some more significant transforma-
tions of residential typologies, such
as the addition of new construc-
tions in courtyards, galleries or

on the terraces, as well as the
covering of courtyards and the
closing off of galleries, deteriorate
the structural and climatic condi-
tions and require the introduction of
technologies, artificial and unsus-
tainable, such as air conditioning.
The progressive abandonment

of houses by a population no
longer able to properly maintain
and rehabilitate in order to stop

the deterioration of the dense and
organized urban structure, Is also a
consequence of this process.

The collapse of many houses,
following their abandonment by
residents and, consequently, the
absence of any maintenance, IS
the final step of the transformation
and the main reason for the de-
gradation of the area. Knowledge
about the urban structure of Figuig
encourages the study of newer
and more effective restoration

and conservation methods. It is
Clear that it is essential to avoid the
formation of voids in an urban area
that is characterized by physical
and functional continuity.

The presence of collapsed houses
often causes the ruin of adjacent
homes: in a system of vulnerable
constructions, the void caused by
the disappearance of an archi-
tectural unit exposes other adja-
cent structures, now deprived of
protection, to the cruelty of time
and atmospheric agents, accele-
rating the process of destruction of
structural unity, one of the aspects
characlerizing the compact urban
fabric.

The transformation described here
demonstrates the great impor-
tance of appropriate maintenance,
respecitful of vernacular construc-
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tion methods, which improves,
through research, the performance
of traditional materials and tech-
nologies, by reinforcing the quality
and strength of buildings. In the
current situation, made worse by
the increasing number of aban-
doned homes, a policy of rehabi-
litation and restoration which can
protect an extraordinary habitat
against deterioration and ruin, 1S
urgently needed. Faced with this
problem, the inhabitants of Figuig
who, as opposed (o the people of
Ghadames, for the most part still
live in their homes, need techni-
cal help to acquire materials and
methods adapted to the restora-
tion, as well as public aid in order
to obtain financial incentives for the
restoration of their home, to avoid
Imminent degradation. It is also
appropriate, in this transition phase,
{o launch a protection plan to halt
transformations in anticipation of a
more holistic plan of restoration and
rehabilitation of the entire oasis.

A New urban context

After Moroccan Independence
and the end of the French protec-
forate, in 1956, three key evenis
fook place which undermined the
overall balance of the oasis system
and the Ksour of Figuig:

* local governance, intimately tied
{o the value of water, was dismant-
led in favor of control by a more
distant central government,

* the value of water changed the
moment society changed, institu-
tions were dissolved and migrants
returned to the oasis with a purcha-
sing power far greater than that of
the local population, new behaviors
and a certain distance between
fradition and new technological
knowledge;

* the political isolation of Figuig
caused by the closure of the
border with Algeria and by the reor-
Qanization of districts, which cut off
historically important relations with
similar communities in the Presaha-

L— ran valleys of the Ziz and the Draa.



Water management then changed,
from an integrated and sustainable
system, organized to respond

lo long periods of storage of the
resource and and survival of the
oasls, to a system founded on
supply and demand. Administra-
lors are less and less sensitive to
the balance between nature and
soclety. Individuals who have spent
many years away from the oasis
have lost their ability to appreciate
the history and tradition that had
inspired the values of conserva-
tion and sustainability of the oasis
community. ("9

This new context tends to dele-
gitimize the balance which once
characterized the global system,
the oasis environment as well as
the city.

Each of the elements of the system
- water resource, 0asis, living envi-
ronment - tends to play a different
role, to find a new, more advanced
balance. Progressive building in
the interstitial spaces between the
Ksour, with housing no longer foun-
ded on structural continuity but on
isolated buildings within extensive
developments, reduces the oasis’
arable land surface and creates

a new system of relationships
between different living environ-
ments, another factor being infras-
fructure networks. Inside the Ksour,
the connection between historical
structures and new extensions
changes as a result, If the Zenaga
ksar, in the center of the oasis, is
still easily recognizable, the other
Ksour, on the northern cliff, tend to
form a continuous and indlistinct
conurbation where historical living
spaces lose an identity which had
been well conserved until now.

As such, the urban equilibriums
change in a profoundly altered ter-
ritorial system and, especially, the
relationships between the parties
who built the integrated system of
the oasis of Figuig change also.
Through colonization, new neigh-
borhoods provoke the saturation
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of increasingly large parts of the
oasis.Relationships between the
different parts will change, as will
the empty spaces separating them,
public spaces which articulate its
structure. A warning:



"We cannot underestimate the
value of systems which have
evolved progressively over time
and are rooted in tradiition. The
theory of Path Dependency sup-
poses that institutions are founded
in history and evolve according to
the experiences of a group and a
community.

Thus they cannot be underestima-
ted. Indeed, this theory assumes
that the community which looks
back to the past and takes ex-
perience into account in order

to move forward is undoubtedly
the one most likely to succeed.
Often considered as simple and
unsophisticated, these so-called
tradlitional societies function thanks
lo the interaction of institutional
mechanisms which balance out
the actions of social, political and
private stakeholders in order to
bring out efficiency over time”.(")
The history of the oasis of Figuig
and its ksour thus constitutes an
exemplary case requiring deep
reflection before launching new
projects.

1- Ibn Khaldun, Histoire des Berberes,

tr. De Slane, new edition, Librairie Orienta-
liste Paul Geuthner, Paris 1978, |, p. 240.
2- Ksar Laabicat, Ksar Loudaghir, Ksar
Ouled Slimane, Ksar Lamaiz, Ksar Ham-
mam Foukani, Ksar Hammam Tahtani and
the largest Ksar Zenaga.

3- According to Description of Africa, trave-
logue of the explorer and geographer Leo
Alfricanus, published in 1550 in Venice by
Gilovan-Battista Ramusio, Figuig is made
up of " three castles in the middle of the
desert, near which there is a very large
quantity of palm trees. Women weave
woolen fabrics like quilts but so fine and
delicate that they look like silk, and are
sold at very high prices in the Barbary
cities such as Fes and Tlemcen. The
men are very intelligent. Some engage in
trade in the land of blacks. others travel

to Fes to study letters. When one of them
receive the doctorate insignia, he returns
to Numidy to become a priest (imam) or
preacher (Khatib). Also, these people are
all rich. These castles are around 250
miles east of Segelmessa”. Jean-Léon
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L. Micara, Ghadames. House and Urban -6
,Fabric in a Town Oasis of Central Libya

in R. Corona, G. L. Maffei (editors), Sixth Inter—
national Seminar on Urban Form. Transfor-
mation of Urban Form. From Interpretations
to methodologies in practice, Alinea editrice,
Firenze 1999, The Islamic City pp. 23-26;

L. Micara, The Town-Qasis of Ghadames.
Investigations on a Continuous Urban Fabric,
in S. Mecca, B. Biondi (editors), Architectural
Heritage and Sustainable Development of Small
and Medium Cities in South Mediterranean
Regions. Results and Strategies of Research
and Cooperation, Edizioni ETS, Pisa 2005. pp.
423-429 ; L. Micara, Casa e tessuto urbano nella
citta-oasi di Ghadames, in “Opus”, Quaderno
di Storia dell’Architettura e Restauro, Diparti-
mento di Scienze, Storia dell’Architettura

e Restauro dell’Universita “G. D’Annunzio”,
.Chieti, 7/2003, pp. 425-438 ; L. Micara

The Town Oases of Ghadames (Libya) and
Figuig (Morocco). Architectural Heritage

and Sustainable Development, Paper, First
International Conference on Sustainability and
the Future, BUE British University of Egypt,
Sherouk City (Cairo) 23-25 Novembre 2010
BUSTPP S SR P RWA PRI DO E WA B
Ko ylonall Tunsig o oles L3l gus yae and o pldd
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Ll il -8
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I'Africain, Description de I'Afrique, new
edition translated from ltalian by A. E,oau—
lard, Librairie d’Amérique et d'Orient Adrien
Maisonneuve, Paris 1980, p. 435.

4- Figuig in Encyclopédie berbere,

G. Camps (Dir.), Edisud, Aix-en-Provence
1997, XVIll, p. 2833-2837.

5- G. Meszoely, Water Resources
Management in a Saharian Oasis,
Dissertation of the Doctor of Philosophy
Degree, Northeastern University, Boston
Massachusetts, October 2006, p. 28.

6- L. Micara, Ghadames. House and
Urban Fabric in @ Town Oasis of Central
Libya, in R. Corona, G. L. Maffei (editors),
Sixth International Seminar on Urban Form.
Transformation of Urban Form. From Inter-
pretations to methodologies in practice,
Alinea editrice, Firenze 1999, The Islamic
City pp. 23-26 ; L. Micara, The Town-
Oasis of Ghadames. Investigations on a
Continuous Urban Fabric, in S. Mecca, B.
Biondl (editors), Architectural Heritage and
Sustainable Development of Small and
Medium Cities in South Medliterranean Re-
gions. Results and Strategies of Research
and Cooperation, Edizioni ETS, Pisa 2005,
pp. 423-429 ; L. Micara, Casa e tessuto
urbano nella citta-oasi di Ghadames, in «
Opus », Quaderno di Storia dell’Architettura
e Restauro, Dipartimento di Scienze, Storia
dell'Architettura e Restauro dell'Univer-

sita «G. D'Annunzio», Chieti, 7/2003, p.
425-438 , L. Micara, The Town Oases of
Ghadames (Libya) and Figuig (Morocco).
Architectural Heritage and Sustainable
Development, Paper, First International
Conference on Sustainability and the
Future, British University of Egypt, Sherouk
City (Cairo) 23-25 Novembre 2010.

7- Typologies, including those of the oldest
buildings, see A. Fadli, Figuig a travers ses
maisons, Dipléme d'architecte a I'Ecole
Nationale de Rabat, 19917.

8 - See previous note

9 - For an analysis of these problems ap-
plied to the case of Figuig, see A. Abbou,
M. Cafarelli, Réflexions sur I'architecture
en terre de Figuig et les enjeux de sa
conservation, communication présentée
au colloque « Mediterra 2009 » 1st Mediiter-
ranean Conference on Earth Architecture,
13-16 March 2009, Cagliari, ltalia.

10- G. Meszoely, op. cit. p. 187.

11- G. Meszoely, op. cit. p. 31.
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Why study today the public space =]
in a Maghreb city? Because the

open space has become interes-

ting, today, in urban realities that

have traditionally defended their
‘otherness” based on territory
(badiya)? —
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— he timeliness
of public spaces

Figuig is an urban core built around
an oasis; It is not a medina-city.

It was born and developed to

be self-sufficient and its size was
determined based on the direct re-
lationship between the production
of resources and the inhabitants.
The ksar is the morphological
expression of a social structure
founded on solidarity and commu-
nity management of resources. It is
a question of defence and sharing
of values and resources in a hostile
territory offering no sustenance,
only passage, a territory to be
crossed.

When the defensive function of the
ksar disappears, it is felt throughout
the oasis system and its self-suf-
ficient nature. It is the relationship
between population and produc-
tion which surrenders first. the first
migratory phenomena introduce
new forms of subsistence, in
addition to the traditional resources
offered by agriculture.

The progressively abandoned
Ksour bear witness to a transfor-
ming oasis society, which seeks
and finds, elsewhere, new values
and which, once the direct depen-
dence relationship with production
is lost, no longer has any reasons
to create spaces for processes
now extinct, This gives a new
purpose to fringe and peripheral
areas, these areas between the
Ksour, places of trade between
urban and nomadic life, subject
foday to new uses.

“You will see there the Guithana
which surround it like a faubourg.
The Guithana are the tents perma-
nently camped under the walls of
Figuig and, by extension, this name
is attributed to the tent inhabitants.
The Guithana settle only in the west
of Figuig, near the three ksour

El Oudaghir, £l Abid and Zenaga”
(Henry De La Croix Castries, Notes

e SUP FiQuUIG, 1882).
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Understanding these spatial
transformations in Figuig and,
more generally, in the Presaharan
0aslis urban systems (the case of
Ghadames, for example) implies
an understanding of the purpose
of these zones within the urban
core (which tocay is no longer
limited to the coexistence of the
seven Ksour), specifying their role,
position, meaning their relationship
with structural elements. gates, reli-
glous buildings and constructions,
facilities for public life.

Generaliies and qualities

What has gradually emerged is a
network of spaces on the fringe of
the seven Ksour, with no apparent
logic, areas built where the most
recent extensions densify (near the
gates), interstitial spaces between
articulations of adjacent districts, in
the seams of the recently rehabiliia-
ted administrative quarter.

Despite the recurrence of a few
spatial situations, Is seems difficult
{o find aspects of a typical na-

ture: generally we refer to empty
spaces in which the concentration
of activity and the density of urban
life become more intense, spaces
defined only occasionally by dis-
tinct, legible architectural elements.
It is diifficult to comprehend the
extension, the limit, except for when
it coincides with the wall of the ksar;
its shape Is rarely obvious and can
be reconstituted only through a
multiple, diversified perception in-
sofar as there is no transversal axis,
nor a hierarchy of access defining
a Clear spatial structure.

Often aggregated around the
confluence of routes, these places
are true urban crossroads, contrary
lo tradlitional centers of the conso-
lidated urban core: they are better
defined as juxtapositions than
aggregations, with diverse realiies
which, with their latest ramifications,
are restructuring complex spaces.
Their overlapping nature can be

discerned through observation Of  mm
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the topographical relief, and a brief
perceptual analysis. It is confirmed
in a sequence of sub-spaces, of
diverse forms and functions, each
of which being the projection of a
different urban reality: the result is a
whole, incoherent by nature, where
the most varied activities abound
throughout the day.

At times it is the landscape itself
that contributes decisively to how
these places are defined, the
natural context of which creates the
setting.

Normally separate from the urban
Skyline, the territory becomes an
integral part of it through its diffe-
rent spaces, thus creating close
Interactions at various levels, some
spaces including both architectural
landmarks and the open space

of the unseen badyia in different
conditions within the urban struc-
ture.

The components which make

up the city’s architecture in the
Maghreb realm ascribe different
areas their purpose, which, on a
relationship level, could be defined



as a crossing of peripherals.: urban =

gates, cemeteries, marabout
tombs usually located on the fringe
of fortified structures, today be-
come central landmarks suffused
with meaning. they are isolated
monuments in the public space
towards which different forms of
public life converge.

Based on considerations related

lo planimetric readings of the living
spaces of Figuig, it is interesting

to note this phenomenon: all of

the Ksour reveal, in the bends and
Crooks that follow the territory’s
shape, large and small empty
spaces occupied by small trade
activities, marking the limit between

the ksar and its most recent exten- .
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sion (Hammam Tahtani, Hammam
Foukani, Lamaiz), the fact that they
are located at the city gates and
near the new buildings is recurrent,
surely no coincidence.

In the Hammam Tahtani ksar, the
case of the area found around the
Sidi Ahmed Oucheik marabout is a
good example: the funerary enclo-
sure, at the center of which stands
the tomb, is the heart of a public
space - straddling the consolida-
ted core of the ksar and a recent
residential construction - facing the
new office of the association for the
promotion of culture: the almost
triangular planimeltry of the ceme-
tery enclosure is in fact a more
complex whole, defined by a fifth
building, found only on its eastern
side, three sides of which open
onto the landscape.

The area close to the Sidi Chadli
gate, on the northern side of the
Lamaiz ksar, is equally interesting:
here, the city gate, the funerary en-
closure and the tomb, as well as a
whole set of rehabilitated school fa-
cilities, tend to define a rectangular
layout, the arrangement of which is
more formal , between the com-
pact edge of the old structure and
the broken line of recent construc-
tion: once again, meaningful urban
symbols (gate, marabout, ceme-
tery) meet functional integration
(renovated nursery school) giving
life to the space and associating it
with community life.

The Ajdir place and the colonial
administrative city make up two
borderline cases with respect to
the typical aspects identified and
briefly described.

The Ajdir place, inside the perime-
ter of the Loudaghir, constitutes a
sort of enclave in the urban fabric,
where the area’s morphology,
closed in an amphitheater layout
characterizes the entity of a space
which seems collective by nature.

Here, the oasis manifests itself in
its close and unique relationship

L with the land, in a tight, closed
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The Ajdir place, currently the object
of studies and reports, lends itself
to a restoration intervention, consis-
ting of punctual instaliments which
highlight its uniqueness: steps
encouraging inhabitants to pro-
gressively reassume ownership of
different places by suggesting new
uses, restoring traditional functions,
thus restituting to the community
an architecture characterized by
material and language that shows
the identify of a finished space, a
place for daily life, cared for daily
by its inhabitants.

Itis practically an urban interior,

by the specific way its shape s
defined,, in the double wall of the
gallery around the defensive enclo-
sure which closes it on two sides.

The administrative city is built as

a coherent set of public buildings
and facilities. the urban facades
evoke a piece of the city, represen-
ting the institutions whose offices lie
within using an eloquent expres-
sion of arches, gates and public
spaces.

Formerly the converging point for
institutional and economic activi-
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ties, with the progressive disap-
pearance of the threads of the
urban fabric, the city is increasingly
becoming a place of passage
rather than daily life. if the use of the
architectural elements so stylisti-
cally denoted (direct reference to
colonial past) are changing today,
their formal arrangement Is pre-
served and reinterpreted (the old
House of the Caid has become a
new communal hotel, the arches of
the city reconstructed, the ancient
church restored and become the
center for the promotion of culture,
o which we must add the newly
built cultural center).

Trade and commerce activities,
which, until now, characterized a
space with clear and definite mar-
gins, are now moving towards the
sides and residential extensions of
Hay Baghdad, where the city limits
meet the immense open space.

Two cases: the kessariya
and Tachraft place

The two gates, north and south of
Figuig, are on many levels the most
interesting spaces of the whole

city. Despite the many observable
differences, both the kessariya of
the Loudaghir ksar and the Tachraft
place of the Zenaga ksar offer a
good synthesis of the conditions
discussed herein.

The system which, from the nor-
thern edge of the ksar leads (o the
kessariya and the central market,
and further until the Quled Sliman
ksar, constitutes an overlapping set
of three very distinct parts. Perpen-
dicular to the Hassan Il boulevard,
a series of spaces, each with its
specific form and function:the
playground near the Tachraft gate
of the Loudaghir ksar, the public
garden between the cemetery and
the tomb of Sidi All Ouaissa, the
road-market with porticoes, a car-
refour with a cafe at the boulevard
intersection, a small courtyard with
plants at the entrance of the ksar
Ouled Slimane.



The diversity in shape Is equal to
the variety in function: the kessa-
riva, road-market with porticoes
and public space, Is a true work

of architecture for the city. The
urban nature can be seen in the
small courtyard garden which
creeps into the weave of the Ouled
Slimane ksar.

Formally closed sections alternate
with open spaces marked by oft-
cited architectural elements: the
cemetery, the tomb, the city gate.
Why then should the whole set be
considered as a single space?

Not to be confused with an archi-
tectural unit in space or function;
on the contrary, the discontinuity
and fragmentation characterize
the spaces by the convergence
of different realities and contexts.
It is the presence of modes and
forms of collective aggregation
which follow and overlap each
other in these spaces which give
them life in varying densities. The
abandonment and impoverishment
of the historical structure is met
with progressive aggregation and
the densification of activity around
isolated elements.

The restoration of the kessariya,
central point, clearly expresses the
desire to preserve and renovate
formally marked spaces, represen-
lative of specific urban activities;
spaces the city plans to reclaim
through diifferent terms and for-
mats. The new design associates
architecture (thanks to static and
technological improvements on the
preexisting state) and public space
(reconstruction and differentiation
of routes) in order to favor more ali-
verse activities, from parking buses
to small street vendors, all absent
from the kessariya area.

The Zenaga ksar stands isolated
in the palm grove, in the lower part
of the oasis. The urban fabric is
concentrated around the district’s
grand mosque. In the southern
part, the Tachraft place is a large
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enclosed space made up of small
spaces between the interstices of
the constructed area. Construc-
tions, some rather large, and
senving different purposes, fit into
the emply space, sporadically
determined by distinctive elements
(Ahl Lbhit gate, a colonial gate): a
small market area, playgrounds,
kiosques, two religious buildings,
public facilities and plantations cha-
racterize this space as a central,
multipolar place, despite its peri-
pheral location.

The resulting image is rich with re-
ferences and difficult to categorize
under a single, closed heading: if
the kessariya area between Lou-
daghir and Lamais is taken as a
narrative sequence of spaces, the
Tlachraft is a true apparatus which
restitutes different configurations
depending on whether it is ac-
cessed by the street, accessible to
cars, or by one of the other gates.
It is a spatial, episodic construction.
Multiple and overlapping perspec-
lives, adapted to different degrees
of complexity proper to these
spaces, are needed in order to fully
understand it

The proposal presented by the
municipality for rearrangement in-
cludes a differentiation of the routes
and areas (gravel and rock spaces,
areas of vegetation, pedestrian
zones and areas accessible by
cars), taking into account the chan-
ging nature of the spaces between
the margins (porticoes, emply lots,
walls, urban facades) and the time
factor in order for activities to take
place throughout the day. Gateway
{o the ksar and veritable southern
entrance for the entire urban core
of Figuig, the Tachraft place re-
presents an open space typology
having both multiple identities and

L. a single, distinct identity.
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The oasis and the palm grove are
understandably the fundamental
reasons for the emergence, the
development and the current
existence of the urban settlement of
Figuig. Observing a satellite image

of the oasis city, It Is easy [0 See
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that the palm grove is the genera-
ting element of urban construction.

Seen from above, the 0asis l0oks
like a roughly drawn disc, entirely
surrounded by mountains pro-
tecting it from desert winds and
mitigating the heat they bring,
delineating a natural depression.

In its center lies a vast palm grove,
fed by countless water sources
and a complex network of pipes,
both underground (fouggarat) and
on the surface (sequias). Construc-
tions are also arranged around the
palm grove, as If subjected to a
centripetal force.

The palm grove is not only gene-
rator of urbanism: it remains the
main source of sustenance of the
0asis inhabitants and remains seen
as their most important asset (the
jmaa, the people’s court, inflicts
severe punishments to anyone

L Causing the death of a single palm

Africa ‘70
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tree). Thus, without the palm grove, = |

the oasis would not exist, and
without the palm trees, no activity,
from agriculture to construction,
would be possible:

"Head in the fire, feet in the water”
as the Moroccan saying goes, the
palm trees protect the fruit trees
and, under their shelter, vegetable
gardens are grown.

Palm trees also provide the main
construction materials: structural
elements (beams, girders and
pillars) and the karnafs, triangular
pieces of lrunks, used for floor
textures.

As mentioned above, it s from the
palm grove that constructions were
erected as though by centripetal
force. They give the impression

of being an appendix to the palm
grove which unites them, so to
speak.

The city Is organized into seven
cores”, each forming a sort of
fortified village, called ksour (literary
translation: “castles”, ksar in its
singular form, means, in Figuig, a
part of the house, the shed), which
forms, according to the description
of Leo Africanus, “three castles in
the middlle of the desert"@:
Laabidate, Loudaghir, Ouled
Slimane and El Maiz border each
other and together form the first
“castle”,; eastward, Hammam Fou-
kani and Hammam Tahtani, which
originally formed a single ksar,
constitute the second “castle”;
Zenaga, 1o the south, is a “castle”
in itself, located a litlle lower (about
a 30 m drop).

Three other, more recent cores
must be added, the main cha-
racteristics of which are similar to
those of the ksour dating back to
the founding era. the administrative
city, where state services offices
and community public offices are
located, the residential neighbo-
rhoods along the route towards
Bouarfa to the north, and Baghdad,
along the road that leads to the Al-

gerian border, to the south. "Ksar”
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is derived from the Arabic “qasr”,
“castle” or “fortified village”,

which comes from the latin
“castrum”. it indicates not only

the collection of different buildings,
but also a precise social and poli-
tical organization, a unit, a unifying
factor of social groups connected
to each other by traditions, family
ties, political and economic inte-
rests, elc.

Morphologically speaking, the ksar
is defined by very precise distin-
quishable and recurring elements
(walls, gates, jmaé&, mosque

and koranic school, marabout,
hammam, oven) which, with the
residential buildings and the roads,
form the urban fabric of the ksar, by
constituting the collective setile-
ment system.

Walls and Gates

As a fortified village, the ksar is en-
tirely surrounded by a wall: earthen
walls the height of which can attain
7 m, with cylindrical watchtowers
of 10m to 20 m high and a diame-
terof 3mto 4 m.

The fortifications of the ksour of
Figuig are also the external walls of
houses, juxtaposed to each other,
forming an almost uninterrupted
continuum. The only breaks are the
ksar gates.

Generally there are two: the first

is between the ksar and the palm
grove the second leads to adjacent
ksars and surrounding territory.

The gates, contrary to western
practices, do not have a marked
monumental and symbolic nature,
but rather they are seen for what
they are really, their shape reflec-
ting their function and use. doors,
thresholds, openings.

They are passages, holes dug
inside the walls of homes/bulwarks.
Another difference with western
urban tradition. access to the ksar
by the gates is never in front, but

e always on the side.



Once through the “passage”
through the walls, one enters in

a complex labyrinthian tangle of
narrow streets and winding alleys,
one after another, and in which it is
easy to get lost: they almost seem
adug inside the houses that overlook
them, and streets are generally
covered.

The difficult climatic conditions
make them a preferred meeting
place. the jmaé, where the epony-
mous court meets, which regulates
the internal affairs of each ksar, is
one of them.

Iwo different types of jmaa serve
inside each ksar: the jmaa of frac-
tions, which reunites all the heads
of families and resolves internal
issues, and the one for the entire
ksar, made up of representatives
from each fraction. The assembly
of representatives from each ksar
dealt with issues concermning the
entire oasis, making up a third type
of jmaa.

Today, the jmaa has lost much

of its institutional power. lts only
remaining prerogatives are related
to water and land. Morphologically
speaking, the jmaéa has two as-
pects that correspond to two types
of courts: the jmaa for the individual
fraction, a part of the covered street
lined by thick earthen walls (the
walls of homes, in which niches
are dug, where notables of each
fraction - men - sit to discuss) and
the jmaa for the entire ksar, usually
a building constructed ad hoc.

Each ksar has a mosque which,
with its minaret, s the symbolic
building of any Arab city and isla-
mic faith: indeed, it sets a rhythm
for the daily life of every believer,
by calling him or her to prayer.
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Sl sy sl [ Not only does it have a fundamen-
tal religious function, but it is also,
with the koranic school, the center
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oMY 3uadall Ay ,e 4y g

o AT SR 0 Tt .”'“ I3 The marabout, located on the

JSI e sall Blaadl aaiaall aliiy o 2 5la3aly outer fringes of the ksar, always
ad Gl aaally BNl a5 geny (oo [solated, means exactly “saint”: it

is the tomb, the sanctuary of the

oll Sy 4l ‘3“'*‘““\"“[2‘*'.‘*‘ Ak Lt saint, which is visited by believers,
SLaadl 55 e cagunall ol S8 QLS il without possibility of entrance
Zue Lasll a0l (in fact often has no openings).
Gualsell (2 LlLe o ol asads The Hammam and the Oven

Blatyy . Jraie OlSs 8 aalll dga,lall

Osrafall s g3 sl ayany ol Y The hammam is the tradiitional

public bath: its origins date back
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of ancient Rome, the hammam is
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028 (W Lol Busiall connun 52y public oven where women of the
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open space(s) inside each ksar:
the buildings of collective interest
(mosque, koranic school, ham-
mam, jmaa) are concentrated
there.

Spaces dedicated to important
public meetings (comitia, assem-
blies) as well as weekly markets
are also present, but they are, so to
speak, expelled from the ksour and
located right outside the walls.

This morphology does not express
a desire to juxtapose buildings
without any sort of planning, rather
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it is for reasons of climatic and de-

fensive nature: alternating between
covered and uncovered streets
allows for ventilation and cooling
of public spaces (in summer, the
temperature rarely drops below
40°C). The maze of streets makes
the ksar almost impregnable in
case of external attack.

It is also what explains (in addition
to cultural and religious reasons
dictating that women, queens of
households, never be seen except
by close relatives) why the traditio-
nal house has a particular intro-
verted nature: the small wooden
doors, often very low, through
which one enters the buildings are
the only openings to the street.

1- Before the French protectorate, the
territory of Figuig was much larger (it
encroached onto current day Algeria) and
there were more ksour.

2 - Leo Africanus (1485-1554), musilim
born in Granada, was the geographer and
explorer of Africa and Asia, commissioned
by Pope Leon X, he wrote Description of

e A1

Jean-Marc
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[he Restoration

Younes Fizazi
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Figuig, a Presaharan oasis of
Morocco, located in the Oriental
region, belongs to the area of distri-
bution of the ksour (or gsar, fortified
citadel), indeed, its urban structure
is made up of seven “citadels”
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- Zenaga, Loudaghir, Laabidat,
Ouled Slimane, Lamaiz, Hammam
Fougani, Hammam Tahtani - with
thelr gardens connecting to the
palm grove: this relationship gives
the oasis a specific identity, which
relies on a sophisticated system of
water resources (a double network
of canals, the fouggarat and the
sequias).

The Enhancement of the
Cultural Heritage of Figuig
as part of the European
Culture 2000 Framework

Geographically speaking, Figuig
is a unique territory bordered on
three sides by Algeria, with whom
social, economic and cultural
relations have been severed, this

L ISOlation has had negative effects

Younes Fizaz
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by emigrants, characterized by
its “precarious nature”, between
modern and traditional, which
now makes up the main source
of revenue.

The most obvious effect of

these socio-economic changes
Is the increasing abandonment
of historical houses, the transfor-
med and denatured traditional
residences, the intrusion of “mo-
dern” materials, and the process
of urbanizing strips of farmland
outside the original core, which
today are structured in a disorga-
nized way, often spontaneously,
creating significant problems in
terms of management, and ser-
vice and facility distribution. In an

L. altempt to determine the best ways

Luisa Volpi
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lo intervene in such a complex
context, the NGO Movimento Africa
70 developed a project for the
rehabilitation of cultural heritage,
with the following objectives:

* develop a strategic plan for the
promotion of culture,

* restore a sample of degraded
buildings, using traditional materials;
* restore and enhance the palm
grove;

* create a network of micro-hospi-
tality facilities for quality tourism

The idea Is to encourage inter-
ventions aimed at slowing the
degradation of the urban heritage
through the implementation of
pilot projects: the goal is thus

lo raise awareness of the local
population about the restoration of
the existing heritage as preferable
to its abandonment in favor of new
buildings.

These Interventions, as part of a
broader strategic plan, aim to offer
an alternative to emigration (by
demonstrating that the cultural heri-
lage Is also an economic resource
that can generate income and
jobs) and contribute o attracting
resources for the enhancement of
the cultural heritage of the oasis by
repressing the ongoing process of
desertification.

The NGO has made efforts to
encourage cooperative actions
between the municipality and
other institutions, both national and
international (one of its missions

is institutional support for local
Stakeholders), by contributing to
the writing of the Agreement Pro-
tocols between the various bodies
for the development of concerted
Strategic action for intervention on
the cultural heritage.

The European Culture 2000 pro-
gram attempted, during a works-
hop in Figuig, to open a “virtuous”
path: for example, the contribution
of the ltalian province of Pescara,

a partner in the initiative, was 0 NUI- mm
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— lure increased dialogue in the civil
society of mediterranean countries,
responding to local actions for the
achievement of Agenda 21.

Thus, it makes sense that policies
launched at the local level be car-
ried out within the framework of the
MED 21 agenda, with partnerships
for sustainable development in the
mediterranean basin aimed parti-
cularly at the transfer of know-how
and promoting initiatives in terms
of awareness and environmental
protection.

In this context, the provincial
administration sought to promote
actions to enhance the cultural
heritage of unbaked clay construc-
tion, by comparing appropriate
ongoing practices in the Abruz-
zes lerritory and the experiences
acquired in Morocco, dissemi-
nating scientific knowledge and
acquisitions in terms of sustainable
and shared action (the Agenda

21 experience) but also lessons,
specifics and ingenuity of the
0asis workers, as part of reciprocal
exchange of suggestions and best
practices.

The two experiences have come
together in the restoration of the
northern gate of ksar Loudaghir,
constituting a small but concrete
and visible step in the meeting

of two apparently distant cultures
united by a shared and sustainable
vision, in which the practice of
building with clay and earth can be
given credibility, in an economic
sense but especially environmen-
tally.

The socio-economic
problems of the oasis

Geopolitical Isolation

Figuig’s economy changed
radically following politico-histori-
cal events (French protectorate,
agreements in 1845 and 1902-
1902 on the delineation of borders
with Algeria, a French priority for

— [he protection of Algeria, indepen-



dence of the two nations in the
1960s, Morocco-Algeria conflict
in 1963, Sahara conflictin 1975)
which have resulted in profound
changes (o the territory.

At the end of the XIXth century, it
played a major role in the flux of
caravans, then, after the construc-
tion of the railway, it was at the
center of a network of trade of
european products.

The interruption of rail traffic fol-
lowing the closure of the border
with Algeria exacerbated the
territory’s isolation.

The complicated history of the terri-
torial delineation of the border lead
to the creation of a territory limited
on three sides, which impeded

the use of rallway infrastructures,
the use of fertile land and funda-
mental water sources and, after
the closing of the border, severed
any social, economic and cultural
relations with what was once its vital
space.

The Property Regime

The state of Figuig, the value of
the land, originally depended on
ownership of water, which led to
historical conflicts related to the
overlap between traditional statutes
and the modern normative system.
The historical ksar/palm grove
relationship enabled inhabitants to
own a part of the collective land:
which is why parts of the palm
grove were sacrificed to create
cultural spaces.

Agriculture

Local production is insufficient to
meet the needs of the population.
Traditional techniques are Still in
use, the soil impoverished and
fragmentation excessive.

Date trees and dates, the main
agricultural production, are for the
most part afflicted with bayoud;
other crops (cereals, vegetables,
fruits, fodder) cannot meet the
needs of the entire population;
requiar importation of food is
therefore necessary.
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— Emigration

Ludovico Micara
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As arable land is significantly
reduced in Figuig, money sent by
emigrants, a representative part of
the population, becomes the main
source of revenue.

The survival of agriculture, and

all other activities, Is linked to the
maintenance of relations between
emigrants and their homeland (in
the majority of cases, the decision
o emigrate was dictated strictly by
the desire to contribute to the local
economy).

Craftsmanship

Tradlitional local productions -
which mainly employ women

- Is declining, starting with wool
leaving (essentially the creation of
djellabas, bernous, blankets and
carpets).

Many women still dedlicate their
lives to traditional productions,
many homes are veritable small
businesses (often coordinated
and assisted by many local
associations), other manufactu-
ring productions - jewelry, leather
goods, pottery - are in sharp
decline.

Relations Between Sedentary

and Nomadic Populations
Shortage of resources in the oasis
led to secular conflicts, between
the confederate, sedentary inha-
bitants of the ksour, and nomadic
populations, but also among the
ksour inhabitants.

These confiicts were spatialized
through the creation of enclosed
groups of homes and gardens with
lypical defensive towers, inside
each core.

The Traditional
Construction System

Local construction tradiition is es-
sentially based on the use of three
types of earthen blocks:

e small blocks of handcrafted mud

L (Shaped adobe), almost trapezoi-
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dal, used for vertical walls and
enclosures,

* earthen square blocks (molded
adobe), formed in rudimentary
molds, mainly used for the produc-
tion of pillars;

* mixed blocks, made of the
superposition of the two previous
ypes, used in certain, particular
Situations.

The foundations and basements
of these walls are made of local
stone. The floors and roofs are
made of a system of beams and
girders made of palm wood, cove-
red by a clay bottom. The texture
of the floor is made with triangular
pieces of palm tree trunks (karnafs)
embedded like fishbones. this
system is an ingenious use of the
most abundant material, thus using
what is left from the cleaning of the
frunks.

There are also more refined
variations of the flooring, where the
visible finish is made by the inter-
lacing, also in fishbone pattern, of
oleander stems colored bright red
and green, to decorale the arches
of the master room and richer,
more noble spaces.

Coalings are also a crucial element
because the protection of walls is
decisive for the building's survival.
These coatings traditionally come
from a skillful blend of whitewash
and earth.

"Syalats” are another essential
component: they are large gqutters
for evacuating rainwater. Also
treated with whitewash, they look
like cracks in the walls and have
become an appanage of traditional
homes, both by technical necessity
and decorative choice.

With these simple materials, tradi-
tional buildings were constructed
inside the old ksour and the garden
walls in the palm grove, characte-
ristic watchtowers dot the walls in a
very defined way.

Giuseppina De Giovanni

Pelawdl dipad <o e Jalas 3l

5ols Jlaniuw¥ LS5 Lk alaill lia
a3 e Ay Lo SOty 5555 8,8 550
150 ,iST g Al YISl Lasl ua g3 ¢ sial
o 3 Joal Bllan cupm 38YI o

L gremall gl LU ol eyl JHla
b oo eaaBlall 5aa Yl yaa Y1 o UL
Ay aé L3SV eleliadlly 0 gaall & g
oY Lawla Luaie Layl o Glaall J<is
AL shal LU Zala o) uall Llaa
sl o sable 25 e 43U sllanll siag
AT Lyl oo (¥l .olall

iy et 550 ol5idy Blaty 5o¥B ol
aally Ll llas 3y el sl
Olpaall 3 3 gl ¢ st IS e ay
pSas ol g A lS3ll & gl 8 a0 wa sl 43
(A ol 5l 855

ool Jals Lo sl LY sda sasls oS
o34 Jaaill ol sl gunl s Lagdll
83uate Ll e £ hnl Haasy Lasall ol gl
O My same aa U< )l gl sia

O lagae G Al Soall USgll 3ule]

L hus wiawYU il ORI edanial 1Y)
ia e daslaall: 33uae dulae oLy
SSUIL s Ll s b sl e g I

00 in
Zoom il
re

3 WA whalel
Ao Tasae

AR\ RGPS
RV, (W JIA\
S\l o ghus
Apad LN G

uala sae - bl 7 ,La - oriental.ma 1 42




Lyl oy Liial

— Unfortunately, many recent restruc-
turations have replaced mud with
cement, denaturing and
disfiguring typical local buildings:
conservation of such traditional
buildings is clearly a factor
for rebalancing the economy
of the oasis, as long as it involves
improvement of living conditions
In old buildings; inhabitants who
have abandoned the mud buil-
dings cannot be expected to
come back to live with the animals
without appropriate hygienic struc-
tures nor windows. In a nutshell,

a decisive modernization operation
must be undertaken.

Appropriate methods used in
different countries around the world
show that it is possible to live in

Giuseppina De Giovanni
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expression “Albergo diffuso” - and =]

is being recognized in different Eu-
ropean countries such as Croatia,
France, Portugal or Bosnia, espe-
cially as it has proven its qualities
as a model for network develop-
ment which creates sectors and
contributes to the struggle against
the depopulation of villages.

To the point where in 2008, the
Albergo diffuso concept received,
at the Helping New Talents Grow
symposium in Budapest, the prize
for best development model to
transfer to emerging countries.

In short, what is the Albergo dif-
fuso?

It is an original model for hospita-
lity and touristic development of a

territory: an idea designed 10 Offer

Solely Bugan Ll i3 050 2,5
ASLEN g Lanall 3l (st g LUSsg
Jlaall Lulaid¥l by p il awas e

gosaill1ia sual uy . Saall ol 3l
il sl 3 3 Jads — LUl
Sy fay a3 9 —aalUsy YL (Albergo diffuso,
i3 Lasl s ,SS B g1 sl oo asanlly
sUilye yelal Y Lnla A sl 5l JUis 4l
ol 3las Al Sl dpaiill el
8 sarll (3Ll 4 las 5 aalsy
poas Juan 2008 Liw 3 a3l aal (5 3l

Saclusy 3 L5s JYa (Albergo diffuso

sl g cgaidl e Sapaall alsall
apatll T8 paill Bk Gueal 3350 e
Lealall Jgall

sAlbergo diffuso I ga Lo ((aial< 34

‘5‘;LAJ| Jals
@il galdl
:X_A.EAA. Al 1:\.AAJ
Africa 70

uala sae - bl 7 ,La - oriental.ma 1 44




Lshs GusB Taiill g3 sad s Jaol JUainl ¢ 3508 3]

SES 35Sy a1 Bl ¢l il Jlall Taa Lol

DPENRIC I GPRPE B WENE WEEN PURY +{}-NEPY

JS e alaie ¥l gl (M8 ol das

plabl i3ue lus (JUitl — L3050 o Losall

S gaall dlal A jiiis slosa gy lelias

slae Blus e pe s J5las oSudlyy —

aa g2 & Aae) Albergo diffuso I L5 (pe

olelasy A< atall olelally Lty

19 waly Albergo diffuso Iy (aelaall

bidgy cdaelaia ) Lanilh Jlaw 3

. QAJ’A\ M\_‘A;\ e il olyalaall hadasy Lag Bl Sl
: olic Goytay Gpdll (Gaaladll st

SOLSN jlang Slsas coaadl Ulal Juatyy .o all Lawla
Ss>s9 ol AN 0 fosapa dalsty 4158 2 LS
= JSE s dal8] (o ST 7 385 543 ((aealall

cﬁsatalm OsSs Lo LILE sa Loyl i o Lays 3laa
j-\S\ 'C'_J:“:‘-l 3@ O Aol £ isas 548 ¢ Liall (e Hlits

Olraay 53] a3le 543 Jallyy daasl
(sloe pand Blas

Dm0 TS (50 6

Laitl 3 g 13 g4 Albergo diffuso I
sl g cEala ol LA a%g5 Lalibune
Tl 0355 O Sy Al LT o

Lol g0 coalyy Aalaall sl sally oo 5o

1 45 uala sae - bl 7, La - oriental.ma

Giuseppina De Giovanni

Lyl oy Liial

quests the experience of Iiving in
the historical center of a city or
village, while being able to count
on hotel services - reception, assis-
lance, meals, common areas and
services for guests - and staying in
houses and rooms located a rea-
sonable distance from the heart of
the Albergo diffuso (building where
the reception, common rooms and
dining areas are located).

An Albergo diffuso plays a role

of “social development” and
animates historical centers by
stimulating Initiatives and associa-
ling local producers, considered
as key elements. By its authenticity,
the neighborhood, the compo-
nent entities and the presence of
a community of residents, it offers
more than just a stay in a room: it
offers a lifestyle.

As it is often independent of cli-
mate, it is a model for tourism that
Is not tied to a seasonal calendar,
not linked to the flux of mass tou-
rism, and as such, adapted to the
rhythms and characteristics of local
community life.

The Albergo diffuso is thus a model
for sustainable development, atten-
five to the culture of the place as

it develops a high quality tourism
proauct, an expression of the land
and the local culture, without nega-
tive impacts.

It can serve the function of “local
development incubator” by pro-
molting the networking of offers and
local resources.

It plays an essential role in the pro-
cess of restoration and enhance-
ment of architectural and historical
heritage, by encouraging a culture
of hospitality, by promoting local
products, the culture of the place
and the traditional cuisine, and by
contributing to stemming the de-
population of towns and historical
centers.

This hospitality format offers a

. complete hotel service, bringing to-
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gether preexisting potential without = |

needing to create a dedicated
structure which gathers them into a
single building. In ltaly, the Albergo
diffuso Is increasingly popular,
especially in small centers, as it
helps to combine conservation
and enhancement of heritage,

with touristic exploitation of places,
especially for historical centers.

In the Friuli-Venezia Giulia, for
example, the Albergo diffuso emer-
ged to restore rural buildings in the
litlle mountain towns affected by an
important emigration phenomenon
and a weak economy.

Additionally, if it is appropriately
integrated into the overall mana-
gement of touristic hospitality, the
Albergo diffuso can today become
the center which lists all the com-
mercial activities in a residential
core®.

In order to develop an Albergo
diffuso project, achering to a set of
conditions is fundamental:

* offering the tourist a unique and
authentic life experience, in close
contact with the local community,
* respecting the culture of the
place, with its primary objective
being to restore its artistic and
cultural heritage (transform what is
abandoned into resource);

* offer commercial, cultural and
louristic services to residents and
lourists, as well as the organization
(by organisms and associations)
of initiatives for the enhancement
of local productions and cultural,
folkloric and commercial events,
in addition to hospitality services,

* have a unique management
Style, respectful of the personality
of its founder and the identity of the
place.

Rehabilitating Figuig
thanks to the Albergo diffuso

The project for the rehabilitation of
the cultural heritage of the oasis
of Flguig could play the role of
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¢ aall paiaall as 3y Jualsh activities by local stakeholders, who
YN ‘)s N . ; c’i "f ) will then become the true players of
- R e o sl Sag SIS LSS ol 3al 0 the Albergo diffuso initiative.
-\ 3 5) oLaly all LS5 ane,s I
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. .oy ows (50 M sl (elaboration of a strategic plan for
¢ U\S-A ds\al Laalow s Laslas dy,las oleas £330 the promotion of culture, restoration
. L o R of a sample of degraded buildings
KAWKEN ‘(_\gﬂ\\s ke () ka3 1S, ‘CL-““'Uf Crendall using tradiitional materials, creation
.. N Opaitl olyulis (olaaa 5l o luw’se of a network of micro-hospitality
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) Lol Al slialy flae ols correspond exactly to an
3 5_\3\ K cdaa\uw K SJLEL Y sleaa e Mas do)la, Albergo diffuso type of develop-
-7 Ty oola s JSa e 3l e ment project. The rehabilitations
n N \S - \¢e fr== A ) in pilot projects are ongoing in
= Ol 55 iy Lpnais different ksour:
QA\A 9 . o * Headquarters of the Hammam
G%?'“" ole¥lsolel Tahtani of Figuig Association,
Albergo diffuso I Jas, * Center for handicapped people
of ksar Zenaga,
* Museum of the ksar Lamaiz
S sl Lae Y Sule] ¢ 5 dual (Say Figuig,
St L 590 4l (35S i)i ind Eal] * Association Masjid Al Sidi Abeloifi

, mosque at ksar Loudaghir.
Omalaall falaatall Uaisy L3I cUac|

Siida el @l a o ol Note also a small clay tower, inspi-

red by the typical defence towers

slaaly Albergo diffuso I 5,0Lee of the ksour, which house the
Gl asl il babaia lael) § g duall fourist information kiosk, as well as
) - . L the restructuring and transformation
Lusiall olobill e Lae paes o Alatll of the old house of the Caid as a
e Bl g Auaalsnll ol gl Jleainly municipal inn. Those who have
R . . . . stayed in Figuig will understand the
(3asm Aalow laia¥ siiall JLna strategic importance of creating
s G Laadd g g e e Lol 33Uats these reference points for tourists.
obsae ¥l salel 5255 .Albergo‘dlffuso = One can note that the oasis already
o5l s shus e Laadgad Gulyyl 3,50 (S reaches the fringe of “literate” tou-
- lalis rism: indeed, for a long time, small

groups of travelers have come all
the way to the oasis to visit, among
fread (oUadll alaall Lynas Es e other things, the wonderful rock
e . carvings in the center of Figuig.
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s Oaral jual ldats e In the absence of a legible tourist
map and signs, only the help of an

sl . . ‘
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Eg el discover the territory and enjoy the
z rock carvings (which are in need
i ; A L of enhancement and protection),
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(currently known almost only to
Moroccans) which could be deve-
loped to become a touristic health
resource for travelers who decide,
in the summer, to face the harsh
temperatures of the oasis (create a
sort of rigorously traditional beauty
institute).

Other elements characteristic of
this territory are the palm grove
(with its cultivated land and water
collection basins) and the complex
network of channels, some visible,
others buried (some underground
channels can be visited and are, in
and of themselves, a very interes-
ling tourist trail, a combination of
the authenticity and specificity of
the oasis).

But it is the monumental complex
of the ancient mud ksour which

is obviously most valuable: it is a
question of protecting and enhan-
cing a heritage by training young
workers who can specialize in

the use of materials and verna-
cular construction techniques
(knowledge unfortunately lost over
time, in favor of more “modern”
construction systems which are
unsustainable). here, the Albergo
diffuso concept can find its field
of gpplication, by enhancing the
characteristics of identity of the ter-
ritory, by promoting the awareness
of inhabitants and the participation
of owners and institutional stake-
holders, to the construction of a
broader eco-sustainable enhance-
ment project.

Each ksar could become an Al-
bergo diffuso, as each is a specific
architectural complex, with its own
relationship with the palm grove
and the agricultural production of
cultivated fields, each has ham-
mams (under or above ground)
and craftsmanship production
centers. a very varied and typical
mix, which will need to be brought
to an enhancement process,
which would give this territory an
opportunity for development, by

providing viable alternatives (0 the
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phenomena of emigration and the
desertification process.

The Albergo diffuso model seems
more compatible with a type of
development which is sensitive

to Figuig’s territorial, environmental
and human resources; this model
Is an alternative to possible deve-
lopment scenarios of mass tourism
(such as Saidia emerging Oriental
resort with over 30,000 tourist
beds in 4 and 5 star hotels and
luxurious residential complexes,
three golf courses, a marina,
baths, discos on the beach,
restaurants, bars).

The polycentric aspect which
characterizes Figuig also differenti-
ates it from other Moroccan oases
(which generally develop linearly)
and lendas itself to the creation of
different development centers,
additionally, small restructuration
and environmental rehabilitation
Interventions are adapted to a very
fragile environmental context. Water
shortage, risk of desertification,
palm tree iliness are all serious
problems for oasis life.

The Albergo diffuso project would
help educate and further empower
local stakeholders, by networking
human resources and strengthe-
ning the spirit of belonging to a
community: this model could also
reinforce certain environmental
enhancement actions - hypothesis
submitted to the EU by the NGO
Africa '70 and the municipality - of
reuse of dirty water (thanks to a
phytopurification system) to irrigate
the palm grove or the creation of
photovoltaic panels for the produc-
tion of clean energy.

1- Communication at the symposium «
Architecture et villes béties en terre crue :
conservation, signification et decor urbain »
held in Figuig from April 23 to 28, 2006 as
part of the project:« Architecture et villes
béties en terre crue : conservation, signifi-
cation et décor urbain », organized by the
University of Cagliari in partnership with

= (he province of Pescara, the University of
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Valencia - Estudi General (Spain), I'Escola ===
Superior Gallaecia (Portugal), the national
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Association Citta della Terra Cruda (ltaly), (2909 33V o ey Saie g g pdus Laion s ELTE h[eféoeriga ¢ ‘_““‘*"‘SJ:
the Sardinia region, project supported 2000 26185 geals 5 - “-‘“‘Jf]
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professor of marketing applied to tourism;
it was first implemented in the valley of
Carnia (Friuli Venezia Giulia), following

the earthquake of May 6th, 1976 and the
need to enhance buildings as part of the
restructuration. The first document where
the term “Albergo diffuso” was used is

the text for the pilot project of Comeglians
(Borgo Maranzanis) in 1982. The first partial
experiments of Albergo diffuso emerged
in 1994 in Sauris, then spread to other
regions of ltaly (in Bosa in Sardinia in 1995
then in Alberobello in Puglia). Today, there
are Alberghi diffusi in many regions of the
peninsula. Friuli Venezia Giulia is where
they are most diffused (12 at the end of
2009, 11 of which in the form of coope-
ratives). For more information, visit www.
alberodiffuso.com

3- For example, in the case of the city

of Sutrio, the Albergo diffuso is the main
hospitality structure of the commune of the
valley of Carnia, and thanks to a network
of agreements, it also plays the role of
Tourism office and information center for all
the restaurants and shops in the village.
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Rehabilitation

of the ksour and reuse of

architectural
heritage .
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knowledge and shared economic = |

and social development model,
based on tools and guaranteeing
conservation and effective mana-
gement.

"Beyond the six rivers and three
mountain ranges emerges Zora,

a city that cannot be forgotten by
any who have seen it It is not that
it leaves the memory of an unusual
image like so many other memo-
rable cities. Zora has the property
of remaining in one’s mind, each
place, in its series of streets, the
homes along the streets, the doors
and windows of the homes, even if
it is not unusually beautiful nor rare.
Its secret is in the way the street
runs along figures that follow each
other like sheet music, where not
a single note can be changed nor
moved. [...] But it is for naught that
| traveled to visit the city: forced to
remain stationary and unchanging
for people to better remember

it, Zora languished, came apart
and disappeared. The world had
forgotten it. "

Through this approach and

within the framework of a broader
and more complex study of the
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Presaharan oases, the possible
rehabilitation of buildings is an
indispensable strategy for a sustal-
nable development of the territory.
Knowledge of tradlition and modes
of construction is a fundamental
prerequisite for any intervention on
the urban structures. The restitution
of a framework of knowledge of for-
mation processes and their phases
of historical development indeed
allows for the typological constants,
the permanent natures as well as
the continuing use of buildings and
corresponding living structures
proper to this cultural area.
Structure and historical develop-
ment thus converge in the recons-
truction of typological processes,
by associaling various scales: from
the architectural-constructive o the
urban and territorial.

The rehabilitation of the ksour, as
accepted by most, also requires
the consideration of the quality of
urban life and the equipment of
‘modern services” for develop-
ment. The goals of this strategic
objective is to reduce the pheno-
mena of physical environmental
degradation and the phenomena
of social marginalization, to im-
prove urban quallty, as a necessary
condition to relaunch economic
and social development, currently
on hold due to ongoing socio-eco-
nomic changes.

Concurrently, a development
strategy must be developed for the
oasis system, veritable urban fra-
mework of the Presaharan territory.
This strategy must be developed
by building a network structure of
sites that act as headquarters for
service providers and economic
and social players.

Rehabilitation cannot, therefore,
be an end in ltself, offering, once
again, a sterile philological recons-
titution of the past which, while
remarkable, would pose serious
problems in terms of constituting a
resource, in the absence of a ma-
nagement solution, conservation
or coherent use. This is why it is
important to find a solution where,
in planning the rehabilitation of

— architectural volumes, the prevai-
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ling action will be transformation,
hybridization, and refunctionaliza-
tion of buildings within the urban
framework.

The topic of rehabilitation of ksour
cannot overlook a knowledge of
values which can be deduced
from the typological process as a
continuum, based on “becoming”
of the type of building, the gradual
change of the "house concept”
over time, knowledge which must
operate both in the sector of new
construction, as a synthesis of
previous experience, and in the
transformation of existing buildings
by updating them according to a
new “house concept” with the least
number of interventions possible®.
Reviewed in a summary table, the
main typological presences inside
the ksour show that the following
forms of diversification currently
COeXist:

e the basic courtyard house, in
its different forms given by the
archetypical model and its varia-
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— tions, in terms of dislocations and
dimensions of the courtyard;

* the more recent mutations as
multiple courtyards (after addition of
single family houses), which do not
change the dominant dimension
system from a stalic perspective.

In addition, with a comprehensive
look at the oasis town of Figuig, the
profound difference between the
stratified and compact structure of
the ksour and that of the extensions
built on the outside is obvious. The
latter is a planned aggregate of
buildings which were specifically
designed, whereas the former is
made up of urban bodies, each
with its own phases of progressive
growth and change: a truly strati-
fied fabric, the result of construction
activities over centuries and a
“building life” carried out indepen-
dently by countless occupants.
This is why today it bears testimony
and represents a symbol of the
indigenous culture of construction,
bearing “signs” of continuous
change, with progressive hybri-
dations corresponding to each
historical-civil moment experienced
by the place and its inhabitants.

Outside the ksour, the “plans” and
‘projects”have imposed users a
sort of contrition, the equipment

of their living environment tied

to forms of culture and building
technologies foreign to the context,
imported”, mandated by small,
often influential interests of the
‘new materials” industry, always
seeking new markets, who are
“experienced” in the area of users’
Qaily lives.

This brief analysis finds the secular
opposition, typical of mediterra-
nean cities, between the old style
self-constructed center, “the city of
cityfolk” and the “imposed city"® of
plans and projects, deemed more
adapted to new pressing require-
menits of contemporary life.

The city of Figuig clearly shows this
opposition because, to the diversity
between the most ancient core and
the ksour, born on the fringes of the
palm grove, united by the same

L lopological matrix of the courtyard



house, already old and confirmed
by centuries of transformations,

is added “the colonization” by
imported “single house” types, as
if indigenous building culture had
been cancelled and a society with
secular roots had suddenly felt the
need to re-learn how to build its
living space from other sources,
distant and foreign. From this
perspective, rehabilitating the ksour
must include two fundamental
aspecits which must join together
to form an organic “plan” and
“project” tool, reinvented for the
location and totally different from
foreign building plans and projects
of the "imposed city”.

On one hand the issue of a “cor-
rect” reuse of the architectural heri-
tage; on the other, that of the most
adapted procedures to refunctio-
nalize the urban system through,
among others, the implementation
of “bonding materials “forming a
link between the ksour and the
imposed urban extensions. The
former should be easier to discuss,
if the right question is correctly
asked.

A crucial prerequisite is the identifi-
cation, in a long history of changes
in type and material, of “absolute
limits” characteristic of each type
of historical structure, as well as
defining possible interventions,
from simple maintenance to the
more complex “restructuring of the
building”.

In fact, for an actual study, the pos-
sibility of doing only maintenance
is limited to a few particular cases.
However, again for the purposes of
studies, it is imperative to consider
the need for intervention, according
to the different levels of degrada-
tion, and to adapt the typology of
the courtyard building to current re-
quirements and standards of living
(added to the reuse approach,

with a substantial modlification of
the original use). This leads to a
new design of the organization and
distribution of spaces and the arti-
culation of traditional type buildings.

It therefore seems more appro-
Driate to use a new interpretation
of the concept of «conservation»,
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where it can not be extended to
everything because: “| can keep
everything, but surely | can not
remember everything for a funda-
mental, logical reason: memory
Is an intention...but it is a paradox:
itis indeed our era, which seeks
o remember everything, which
destroys everything. This is why
oblivion is a great creative force,
and it allows memory to have a
purpose”.

Itis thus necessary to define, at
the operational level, a category for
intervention “as a conceptual arran-
gement of creative methodology,
with the characteristic “constants”
acting as binding references,

while keeping in mind that acting
on heritage buildings is not to
restore a preexisting condition,
since then negated or altered, but
lo determine a possible present
day configuration, anchored in the
current historical phase and the
surrounding issues, and thus, in a
manner compatible with the rules
of a structure and a type of building
which are, by their nature and
origin, in continuous morphological
evolution. Respecting this rules
does not allow for the considera-
tion of the heritage buildings as

a set of walled containers to be
filled, but rather requires attentive
research around their adaptability
to a pertinent new internal “installa-
tion”, congruent to the structure in
question. Such research can, for
this reason, also lead to choosing
a building “regression” or, on the
other hand, to choices limiting
growth in volume compatible with
growth tendencies and, as such, of
a superfluous nature, which allow
for the adaptation of constructed
units with required characteristics
in terms of performance, without
the “invisible” traumas of a false,
‘facade” rehabilitation.®

In addition to conservation as
understood here, an additional
degree of intervention will involve a
study on the eventual substitution
of buildings. In order to preserve
the structure, substitution interven-
tions can take place in the form of

— demolition and/or reconstruction
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of entire units, now in ruins and
functionally independent, however
within the framework of constraints
laid out from the onset by the urban
rehabilitation.

The guiding principle will not be the
image of what existed previously,
but the fundamental characteristics
of the genre, reinterpreted in order
to adapt to current lodging stan-
dards and expectations. Mimetic
or philological operations will be
rejected in favour of contemporary
architecture projects that could also
include the use of non traditional
construction technologies. Substi-
tution interventions must therefore
be Integrated into the historical
development of these structures
and not as foreign implementa-
tions which would break from it. A
good project for reuse obviously
cannot omit a more detailed level,
which must be understood not

as an autonomous and separate
elaboration but as a necessary
and natural course, following more
general reflections at the scale of
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— the entire living environment. An
understanding of reuse includes
the performances of architectural
bodies - both from the structural
angle and from the thermal stand-
point - and, more generally, from
the physical-hygiene viewpoint, in
which construction materials, their
use, volume and the microclimates
that depend on them, make up a
set of inextricably linked conditions
which require a holistic approach,
thus interpreting, at a deep level,
the term “conservation”.

The use of raw earth as a building
material, the essentially orthogonal
malrix of masonry, its articulation
with an enclosed courtyard as
main element for distribution,
lighting and ventilation, the galle-
ries, the limited number of stories
and the high level of compaciness,
together make up the constants for
the oasis courtyard house genre.
Their reuse requires attentive
reflection on the choice of the most
appropriate intervention techno-
logy. It requires the development
of design operations linked to the
‘poverty” of the structures, to the
problems imposed by simple
Static schemas and to the far

from secondary issue of climatic
conditions specific to that particu-
lar environment. Concretely, this
means adopting methods that

do not alter the delicate structural
balance, as would be the case with
the “easy” importation of “strong”
technologies that would modify the
rigidity, the distribution of weight
and the thermal behaviour of the
masonry loads, these being the
result of a set of criteria for biocli-
matic adaptation to a very specific
environment.

Moreover, the urban rehabilitation
should not seek the “archeolo-
gical” dimension of “restoration”
of what currently exists, but rather
should put in place, via a process
which offers, with the same rules
of creation and growth of the
settlement structure of the oasis,
an urban refunctionalization in a
strategic vision of a larger role of
the oasis at the national level to

___ Offer new services necessary to a
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changing society. Conserving the
compactness of the constructed
structure founded on the articu-
lation of units with courtyards,

a repeat of the structural “step”
related, as we have seen, to the
“poverty” of the materials used,
the respect of distribution systems
(entrances, inner staircases, galle-
ries), as filters between the private
living space and the street - these
are the conditions of a good urban
rehabilitation.

Because of this requirement, the
need to “adapt” the historical struc-
ture to new expectations brought
on by changes in condiitions on the
“fringe”, the relationships between
the ksour, the “imposed” city

and the territorial system must be
reformulated, as must the ways of
living and the typologies inside the
ksour, referring, in particular, to the
grouping of homes according to
quality and the demand of potential
users (traditional families, resear-
chers, tourists, elc.), to the role
played by public spaces and to the
spaces devoted to relations within
the framework of a city designed
as an integral part of a territory-
wide system. These interventions
of refunctionalization are thus not
limited to the simple replacement
of buildings, but concern the entire
urban structure and its inclusion

in a new development framework,
compaltible with the historicity and
the settlerent values, with a plura-
lity of functions and roles, including
a residential role.

In any case, it is imperative not

{o overstate the importance of
cultural and touristic functions, by
assigning a massive part of the
historical buildings to hotels (bed &
breakfast, etc.) and risking perma-
nently changing the urban fabric
with uncontrolled gentrification and
approval processes, as has been
lhe case elsewhere.

This is why a refunctionalization,

in the collective sense, of the
house as an alternative to hotel
tourism, requires an “adaptation”
of the homes to create lodging for
“tourists” in homes poorly suited

o welcome foreigners, unable {0 el
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adapt to dally routines too far re-
moved from their idea of “normal”.
The ground floor, once assigned
utility purposes (sheds, spaces for
animals, etc.) can now be used for
specialized lodging, thus pushing
the boundaries of the type of hou-
sing yet bearing in mind, however,
that they are the only spaces that
could become inhabitable without
damaging the architectural body.
The courtyard becomes an inter-
mediary social space.

Similarly, architectural bodies with
‘multiple, hierarchical courtyards”
can be reused in a more appro-
priate way by finding a specialized
use, as service buildings, keeping
in mind their size and greater
flexibility.

In short, what is needed is a reuti-
lisation strateqy which is coherent
with the architectural bodies of the
fabric of the ksour, without “forcing”
the limits of each type, as doing
so would then ignore the conser-
vation of the formation process in
favour of a speculative reuse of
‘conserving what we find” or of
the “urban scene” compatible with
cultural, material, and historical civil
documentation value calling for the
contrary®. Thus understood, the
urban rehabilitation is above all an
“urban maintenance” which does
not exclude, all things being equal,
substitution interventions, as long
as they are carried out with the
indigenous typological constants.

Under these conditions, rehabilita-
tion can be held as a “sustainable”
alternative to urban restructuring
which generally does not respect
the processes which formed the
existing structure, not only when

it replaces it completely with
something else, with different
seitlement characteristics, but also
when, all the while conserving the
historical building, it modifies its
rendition and structural charac-
teristics, distribution system and
organization, obstacles imposed
by the structural mesh, etc.

In addition, as part of urban
renewal, the completion of the
‘marginal” zones, of the “bon-

L dling fabrics”, or spaces not built



on but closely tied to the existing
constructed structure, allows for the
integration of the existing settlement
complex with the new, “imposed”
planimetric organization which,
thanks to newly built constructions,
offer the opportunity of resolving

the conflict between the indigenous
‘user based" types, and those “im-
posed” by the project. By acting on
the execution of the courtyards, the
connecting tissue, the orientation
of buildings, and on the typological
and dimensional congruence of
new architectural bodies with the
existing ones, It remains necessary,
first and foremosit, to refer to the
culture of construction affronted
and resolved by the oasis for cen-
turies, within the framework of the
courtyard house maitrix, without the
need to import foreign genres, and
especially conserving the qualifi-
cation of architectural mastery over
the inside of architectural body, the
courtyard, designed as a “vital”
space.

In this sense, the identification of
structural specifics of the urban fa-
bric, its formation and development
procedures, s the necessary link
between plan and project.

Finally, a deep awareness of the
value of the ksour is necessary,
either because of their “essence as
the ever effective physical expres-
sion of a secular culture”, or as an
example and guide for operating in
the “binding fabrics” with the new
mode of construction.

Their conservation can therefore
not be stained by financial motiva-
tions which are contingent in any
case.

On the other hand, without in-
VOking history, culture or urban
quality in an effort to be brief; it is
easy o see that the consecutive
costs of giving up the existing
infrastructural and social capital
are clearly greater than the costs
of “conserving” the structure, to be
carried out with urban maintenance
operations distributed over time.
Any economic, social and cultural
‘opportunity” is absent if, instead
of the rehabilitation and reuse of
the ksour, actions are planned
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G. Caniggia Analisi tipologica: la corte -2
matrice dell'insediamento, in (Recupero

e riqualificazione urbana nel Programma

straordinario per Napoli ,. F. Ciccone (Dir.),
‘Giuffré. Milan, 1984

moall puh LiauslS — £ -3
1y il 3SIy aslaall oo, LaslS o —4
1993

Metodologie d’intervento per il . i Lul< -5
recupero urbano: il caso della periferia napo-
letana. in ‘Recupero e riqualificazione urbana
nel Programma straordinario per Napoli’. F.
.Ciccone (Dir.). Giuffrée. Milano. 1984

Cfr. G. Caniggia. op.cit -6

Lyl oy Liial

involving the radical replacement
and abandon of the constructed
heritage, the consequence of
which would be a progressive and
accelerated degradation of the
ancient structures in favor of the
‘new construction mode” which, in
a hasty and distracted manner, has
been proposed in recent decades.
The synergy between analysis,
plan and project, characteristic of a
pluridisciplinary approach, through
constant control of objectives and
characteristic content of different
levels of intervention, guarantee
overall control over operations for
rehabilitation. The verification of
costs, the confrontation with tech-
nological choices and entrepre-
neurial organization, become key
elements from the start and not as
successive steps, elaborated “a
posteriori”,

Last consideration. the agree-
ment with businesses who are
“trustees” of the local construction
culture. It does not come from
considerations of Immediate and
indiscriminate financial opportunity,
but rather from a more evolved
entrepreneurial outlook, which, in
a broader economic framework,
lakes into consideration the notable
perspectives offered by the rehabi-
litation and the possibilities allowed
by the enhancement of the culture
of construction. The availability of
operators s a heritage that would
definitely be irresponsible to lose.

1- 1. Calvino, Les villes invisibles, translated
from ltalian by J. Thibaudeavu, Paris, Seuil,
1984, p. 21-22.

2- G. Caniggia, Analisi tipologica: la corte
matrice dell'insediamento, in « Recupero
e riqualificazione urbana nel Programma
straordinario per Napoli », F. Ciccone (Dir),
Giuffre, Milan, 1984.

3- G. Caniggia, op. cit.

4- M. Cacciari, Conservazione e memoria,
in ‘Ananke’, n.1, 1993

5- C. Gasparrini, Metodologie d'inter-
vento per il recupero urbano. il caso

della periferia napoletana, in ‘Recupero

e riqualificazione urbana nel Programma
straordinario per Napoli', F. Ciccone (Dir,),
Giuffre, Milano, 1984.

e O- Cf7. G. Caniggia, op.cit.
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Raw earin

construction and perspectives
for sustainable
develooment — _

The restoration of raw earth

constructions, ongoing in different
parts of the world, responds to the
desire to conserve the memories
of the physical culture. Itis growing
through the recognition that these

"

constructions have “patrimonial —
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value, as do historical buildings
already considered as monumenits.

From Restoration to New Raw
Earth Construction'”

In fact, many studies on “raw earth”

construction have been carried out,
with analyses touching on knowle-
dge of local technologies, with a
view of creating archives of these
techniques. This is a fundamental
issue for any restoration and main-
tenance intervention on the existing
heritage.

However, the restoration of earthen
structures becomes difficult to
implement when the heritage in
question Is greater than the size

of a single building or group of
buildings of smaller size, but rather
concerns whole urban neighbo-
rhoods. Even if demonstration pilot
projects manage to capture the at-

tention of researchers, enthusiasts  mm
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dell’ambiente antico La nuova Italia
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and “educated tourism”, it will be
difficult to find sufficient economic
resources in a context where the
social structure has lost its indivi-
duality and stability.

Other motivations and incentives
must be found in order to, first of
all, reconstitute and structure the
social fabric in order keep the
urban community alive and then al-
low an effective reuse (for example
for tourism) of historical buildings,
often insufficient for contemporary
daily life.

A new development model should
be proposed and tested, one
based on a "green economy”, the
result of a study for which the star-
ting point would be the rediscovery
of the inherent qualities of the sys-
term we wish to restore, analysed
through the lens of current reality.
The question is then of the viability
of the construction process with
respect to other processes which
are presented as “modermn”.

The broader sense of historical
“heritage” must be taken into ac-
count, from its architectural dimen-
sion to the urbanistic dimension
and the quality of the landscape,
which covers the protection of
aspecits linked to the pasit,

in an active sense, as cultural
continuity and not as a separation
between the past and the

present (Roberto Pane Attualita
dell'ambiente antico La nuova
ltalia, Firenze, 1967- p. 61).

To this first aspect of the research
on raw earth construction, dedica-
ted (o restoration techniques and
technologies, must be added the
knowledge of identifiable “quall-
ties”. The aim of this question is to
create a new “demand”, for new
construction, meaning to create

a continuity between the old and
the new. The current debate on
viability, which concerns both the
project and construction work,
sheds light on a key argument
which links the raw earth heritage
lo research on more sustainable
constructive-structural materials

b and models (natural materials,
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The life cyc ophy emer-
ged at the end of the 1990s as a
Synthesis of strategies for control
and progress towards environ-
mental quality. It is one of the most
reliable assessment systems.
According to the SETAC (Society
of Environmental Toxicology and
Chemistry) definition, the LCA (Life
Cycle sment) is a process
which allows for the evaluation of
the environmental impact of a given
product, process or activity, by
identifying and quantifying material
and energy consumption, as well
as emissions on one hand, and
on the other hand identifying and
assessing possible ways to reduce
this impact.
The analysis concerns the entire life
cycle (“from cradle to grave”): from
the extraction and treatment of raw
als, to production, transpor-
tation and distribution, all the way
to recycling and final destination of
waste, from use and reuse.

limited energy consumption in

all phases of the project, almost
lotal recyclability of materials).
These studies should respond to
critical environmental issues with
construction choices characterized
by their ecological qualities, the
salubrity of internal spaces and the
limiting of management expenses,
especially energy-wise. The first
step is therefore to recognize - and
demonstrate - the level of viability
of raw earth buildings, for example
through a building LCA (see box on
the next page).

This is therefore the role that the
use of raw earth can play. an eco-
sustainable construction capable
of generating industrial sectors
marked by an identity and a local
economy. To reintroduce raw earth
in construction, we can rely on the
wide range of applications of this
material - its plastic qualities, in
terms of workability - and Jts chro-
matic qualiies allow for numerous

“figurative” possibilities. FOr Prool,
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one needs only to remember the
great exhibition organized at the
Georges Pompidou Center in
Paris in 1982. The exhibition and
its catalog offered a very broad
repertoire of images fllustrating the
diversity of configurations made
possible using this material: typical
constructions, in rural areas

as well as urban spaces, in cold
wet climates as well as hot, arid
geographical zones, houses, both
individual and collective, com-
munity life and religious spaces;
buildings both poor and basic or
rich and complex. To sum up, raw
earth was presented as a “univer-
sal material witness to a millennial
tradition.”

Raw earth construction today:
the basics

Itis necessary to clarify the
strengths which allow the state-
ment that raw earth is a sustainable
material for architecture, as well as
the weaknesses, which will require
a more in depth reflection in order
remedy them.

We now know everything about raw
earth. A brief review of the main
characteristics of the material and
its techniques will suffice to support
the claims being put forth. Knowing
the possibilities offered by the ma-
terial is the first step toward making
appropriate and responsible use of
it in construction and thus, wisely
managing its potential.

“Earth” must be considered a
‘composite” material, the per-
formance of which is tied (o the
presence of clay, sand, water: clay
being the binding agent, sand,

the internal skeleton. The cohesive
properties of clay are such that only
a minimal quantity is required, but
its ability to change in volume as

a function of its water content can
create a serious imbalance in the
‘material”, which must be mixed
and dosed appropriately according
fo its intended use. Construction
methods fall into three radically

— distinct categories:
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* compressed earth (mud),
* raw bricks (adobe),
* cob (mud/straw earth).

These determine the varied
compositions of the material to use
(heavy or light), which belong to
different work systems (made on
Site or prefabricated, handmade,
machine-made, or industrialized)
and will satisfy different functions:
structural (monolithic system', or
masonry®) or trim™.

The masonry shell

(raw earth brick walls)

Sun-dried bricks are among the
most ancient materials. They are
mentioned from the first works
about construction (Vitruve, De
I'Architecture, Il, Ill). They are made
of mud - thick and malleable - with
the addition of straw and plant
fibers. Itis a very simple principle:

Africa ‘70

an earth paste Is prepared, either olilae e Lilin) \_;_;iJ oSy olagaas Ji<
artisanally or using mechanized N - e o Ldses
systems. Itis then “shaped” by Unssall oz LU Ll Lals VT (M 450 tsidl ul,ﬂl Cyo
hand or uslhg oresses (Wooden or (b gL Lol gy Ji La<all 3uyb e '
metallic, simple or multiple). This

also explains the fact that this tech- o

nique has long been the object of ool iall B3

innovations and also that manual (dgSaall I opun) J;bi
operations have given way to cur- . T ) R It S
rent production systems, simplified il Galy) o Lo 15 o Sl ol or adobe sl G

by mechanization or industrial
production.

The monolithic shell

(compressed earth walls)

Clay is a very ancient technique
(Pliny the Elder discusses it in his
Natural History, XXV, XI, 8, regar-
ding constructions he saw in North
Africa and Spain). Here, the clay
is poured into molds and “crus-
hed” thanks to static or dynamic
systems, by impact or vibration.
The principle is very simple and is
based on the compression of the
components of the earth, in order
to eliminate as much as possible
the emply spaces between the
particles, to prevent any water
infiltration creating damage. Many
innovations have been made in
this area for the implementation

- improved molds, pneumatic
compression - as well as for the e

uala sae - bl 7 ,La - oriental.ma 1 70
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production, with experimentation of
the industrial production of frees-
tanding “layers”.

The shell as trim (cob walls)

The opus craticium illustrates the
reference model for systems in
which raw earth mixtures are used
as simple filling and inserted in
different ways on a prepared struc-
ture. With the opus craticium, a
rack (of wood, reeds or branches)
is covered by a malleable mix-
ture of straw and clay. The straw

is moistened to become more
ductile, then wrung and added

{o the paste, which must rest for
several days (sometimes up to two
weeks!). There are different ways
o apply it to the rack, reflecting
the techniques developed by local
builders.

One of the most widespread sys-
tems, using the raw earth in “light”
mode, called “straw-earth”, can
be considered as belonging to the
technical sector of the opus crati-
cium, even If it implies the shaping
of the past in molds. In this system,
the wet straw mixed with mud (slip)
is lightly compressed and shaped
between the forms.

Systems derived from the opus
craticium and the straw-earth are
those which have recently under-
gone the most important innova-
tions, both in terms of the imple-
mentation (with new techniques
and accessory system: projected
earth, prefabricated structures) as
well as in the production phase
(straw-earth and prefabricated
panels).

The light earth mixes can be used
in similar ways as straw-earth, but
also as blocks for sealing. They are
then the latest innovation - of pro-
cess and proauct - for the definition
of shells, with characteristics which
are common with solid modes
(conservation models) and light
systems (light, easily assembled
structures), such as dry structures!

In conclusion, it is possible, with an

L increasingly in depth “knowledge”



to follow the path of responsible in-
novation. Furthermore, one cannot
ignore the fact that there IS pOSSI-
bility of almost complete overlap
between the expressive-figurative
experiences of raw-earth and those
of brick or concrete constructions
or in systems with frame structures.

Raw earth construction tocay:
at the building level

A new perspective is emerging for
raw earth, one which was already
an area of study for geographical,
sociological, historical-archeolo-
gical research: the recognition of
a construction technology which
allows for very limited environmen-
tal and energy expense, as well as
being an appropriate reference in
terms of environmental quality.

We must reflect on the new
complexities raised by the viability
paradigm (controlling resource
consumption, pollution emis-
sions, production of waste, but
also paying attention to cultural
specificities), as well as reflecting
on the introduction of new types
of requirements (protection of the
environment), on the necessity of
going from a linear way of concep-
tualizing to a more cyclical way
founded on the guiding principle of
‘assessment”.

The definition of the project from

a life cycle perspective requires
special attention to the choice of
malerials and thus to the choice

of construction systems, the use
of climatic resources and comfort
quality. These considerations force
us to be constantly thinking about
the local situation and to keep in
mind the most thorough knowle-
dge of the “place” as possible.

As a result, in the construction sec-
tor, the need to scientifically face
the problems of sustainable deve-
looment and the goal of reaching
a balanced, viable situation
without delay in time and space’
(Emission trading - ET), lead to a
methodology which begins with

a knowledge of the level of local
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viability to indicate sectoral strate-
gies. In short, we are attemplting to
guide the activities which touch a
given territory towards a better use
of resources by simultaneously
seeking to conserve or improve the
system’s “health”®.

The tools needed to understand
and evaluate these domains are
numerous and complex, as are
the parameters for viability, inclu-
ding control (consumption of non
renewable resources and energy
consumption, pollution emissions,
waste production). They must be
pursued by carefully analysing

the construction process and the
project's entire life cycle.

These are thus the tools which can
be used to evaluate “the perfor-
mance of raw earth”.

Itis now possible to infer, through
an essential study of the life cycle
(through four distinct phases) from
projects of raw earth, certain cha-
racteristics of the material to specify
its qualities, as a function of the
impact of the constructions created
using it, on the environment.

a) in the production of the material
To assess the energy “costs”
(resource consumption and
emissions of polluting substances)
with respect to different parameters
(landscape - creation of quarries,
fransportation, transformation), note
that for raw earth constructions, dis-
bursements made for other uses
(at least in the case of independent
construction and artisanal project)
can be recovered or the material
extraction can come from the dig-
ging of the foundations.

During the transformation phase
from the material to a “product”,
only water and natural com-
ponents are needed, requiring
minimal work, without any waste
proauction, no additional material
is needed. The work - manual or
mechanical (or even industrial) -
requires the use of machines with
low energy consumption.

For “raw” products, there is no

— combustion pollution.
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To assess the functioning of the T i _T;‘ 1 o | ) shaped Jse

project (machines, special equip- i Ll wlgol Jlaaial e iy by hand Ly

ment) and the transportation of ma- .Sl Mgy in Figuig s

terials, note that raw earth construc- e e . .

tions require no use of high energy o b gl pria ¥ Al slgall Ll

consumption machine tools, and .3hiayl

that all inputs, both for the project
and its assembly, are used with no
leftover waste to be treated. A local
industrial production also spares
the waste and pollution associated
with transportation.

¢) in the management of the building
1o pre-assess the energy
consumption during the use of the
building (lighting, heating, cooling,
etc.), note that for raw earth buil-
aings, the “solid” model already
allows for effective control of indoor
comifort (thermal inertia).
Furthermore, a design which Is
more attentive to bioclimatic 1ssues
can define a shell system condu-
cive to reducing energy consump-
tion.

d) in the demolition of the building
and the recycling of materials

To assess production of “waste”
and the problem of treating it, in-
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cluding the case of restructuring or
modiification, note that the materials
are more easlly recyclable for raw
earth construction and it is also
easier to find them a place in the
environment. A detalled configura-
tion of the framework within which
this process lakes place is the
basis for addressing the evaluation
of the true life cycle.

The study of a few significant
construction systems is based

on the comparison between raw
earth technologies; it is indeed
useful for the purpose of “knowle-
dge” prior to making to a choice,
o do a comparative analysis of
the processes, from independent
construction to industrialization,
keeping in mind a single reference.
for example, the production of clay
bricks (174,84 points/m?)"®,

The investigation focused on
constructive systems based on
local raw earth, in which the levels
of viability of material choices

and management choices were
assessed, throughout the entire
construction process, by compa-
ring innovation and tradition.

Comparative evaluations were car-
ried out between construction in a
simpler, more traditional framework
and a framework where the design
adopted the industrialization of
production and the mechanization
of the construction site. Parallel
reading of the two approaches of
production - tradition and industry
- immediately show that the latter is
less sustainable (indeed, machines
are used instead of manual work).
However, absolute viability does
not exist and choices must be
made with the smallest impact.
Assessment, confirming traditional
production as the value of refe-
rence, show the differences tied to
the modes of production:

* manual production (adobe) 15.2
points /m?;

* industrial production (raw brick)
73.2 points jm?

* industrial production (clay) 31.5

b OINIS /M°,
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The most important weights corres-= |

pond to the qualitative differences,
the consumption of resources and
human health are the most notable
categories of damages identified.
Their importance varies: greater for
the consumption of resources in
brick production; more for human
health in the case of clay produc-
tion, because of dust emissions in
the global life cycle, from pro-
duction to the dismantling of the
structure.

Building using raw earth today:
at the territorial level

Whereas at the architectural level,
the arguments for developing raw
earth construction are clearly emer-
ging, including with proven assess-
ment tools (LCA), even if they are
not distributed at the territorial level,
the reasons for promoting the de-
velopment of raw earth seem more
rare or less immediate.

The factor of cultural diversity
protection(9) (corresponding to the
protection of biodiversity) seems
lo argue in favor of the distribution
of raw earth, even it it is one of the
most difficult to quantify.
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— This is a very important point as it
also qualifies a few factors mea-
suring viability of a product or an
action. The choice of protecting
cultural diversities in architecture
implies the knowledge of local
materials and the guidance of pro-
duction policies in favor of certain
options over others.

Furthermore, it means supporting
specialized training and the promo-
tion of “brand of origin” to give an
impetus to a renewed genius loci”.
The support to cultural diversities

of architecture could also act
considerably on the local economy
and the lessening of weight of
transporting materials and compo-
nents: another remarkable point of
the assessment of the viability of a
product.

The final objective is to improve

the quality of a typical image, as
opposed 1o the approval of the
landscape altered by man, this
question could spark new interest
for the necessary commitment of
real estate towards an ecological
orientation.

The “place” seems o be a
recurring motif of any viability
assessment and if we consider,
from a complex perspective, the
senseless practice of material
supply, we identify critical points,
unsuspected and responsible for
series of damages, including those
of different consequences on the
territory.

The goal is thus to start with
knowledge of the level of viability of
the territory - by using, for example,
the “ecological footorint” tool - to
then indicate appropriate strategies
in the local construction sector. The
analysis of the global viability is also
consolidated with the reading of the
resources of the landscape and
thus, if the sustainable design’s
primary objective is to protect

the environment, it also implies a
special attention to the character

of the place. from the climate to
the technical culture and including

— material resources.



"Raw earth” can be considered,

in this light, as one of the materials
which contributes the most directly
to responding not only to the main
prerequisites but also to the new
prerequisites, from which the
image of a typical anthropic lands-
cape can be reconstructed.

Conclusions

This reveals very diverse attitudes
with respect to the use of this
material: the construction with raw
earth is in fact the result of diverse
cultures and requirements linked
lo different places in which it has
been deployed, exactly as descri-
bed at the exhibition in Paris.

Within a single country it is possible
lo note a different attitude, resul-
ling in socio-economic modes
which led to the use of a particular
material. In ltaly, for example, it is
possible to identify a very differen-
tiated heritage (urban and rural)
destined to a dominant or margi-
nalized society. There are therefore
numerous issues, prejudices and
mistrust, which are generated, in
ltaly more than in other european
countries, by heavy cultural and
normative obstacles for the revival
of raw earth in contemporary archi-
tectural production.

"Commitments” of regional ma-
lerials policy, fiscal incentives for
local SMEs, technician and worker
training on the eco-sustainable
concept and on the construction
technologies are therefore neces-
sary. Especially urgent is a com-
mitment in terms of information, in
order to stimulate a responsible
market where raw earth would have
the possibility to fully assign the
viability of constructions.

Speaking of eco-architecture im-
plies seeking to produce architec-
ture which limits the consumption
of energy and materials, it also
means producing an architec-
ture which is compatible with the
environment by attemplting to
reverse the actual tendency. The
numerous buildings and parts of
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— the cily which are under construc-
tion under this quideline still have
numerous contradictions, but they
nonetheless represent an attempt
{0 seek the lesser evil by reducing
o a minimum the impact of every
piece of the city, while hoping that
it can configure itself, bit by bit
approaching viability.

Thus, the consumption of re-
sources tied to construction
especially, will be reduced and it
will be possible to “bring back the
global footprint” to limits within the
bio-capacity of the planet. "'

The use of raw earth can be an ex-
periment towards these objectives,
because it embodies the most
direct link between construction
and local resources.

The peculiarities of the oasis
city, notably, could become the
manifest of sustainable housing,
where the ecological footorint
tents to overlap the true footorint.
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The recovery of physical heredity,
constituted by the existing raw earth
heritage (thanks to restoration,
reuse and maintenance) will need
{o coincide with the conservation
of cultural heredity constituted by

19 S U the viable model for living space,
© - - ) from, for example, the configuration
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. [y - Sy il Gl Jlaniul o) processes for architecture, from
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1- The topics covered in the text refer to
and deal with issues presented on other
occasions, conferences and research
reports.
2 - This is «compressed earth» that can go
hand in hand with other local techniques,
from the manufacture of components,
which give, after assembly - wet and
compressed - a product which could be
assimilated to a monolithic system.
3- Reference is made to “raw bricks”,
shaped, produced by extrusion, or com-
pressed.
4- We are particularly thinking about
lightweight systems with diiscrete or conti-
e IUOUS €lements (from the opus craticium
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to the cob, in mold or in block - to light
prefabricated panels).

5 - Reference is made to the compensa-
tion intervention modality offered by the
Kyoto protocol, which allows the exchange
of greenhouse gas emission quotas res-
pecting the rule:

“In this way a society or nation which
would have obtained a decrease or its
greenhouse gas emissions greater than its
objectives will be able to cede its credits to
a country or society which, on the contrary,
was not able to sufficiently decrease its
emissions.”

6- Inthe 1990s, W. Rees and m. Wacker-
nagel developed a method for assessing
the viability of a territory by using a synthe-
tic indlicator, the “ecological footorint”, able
to estimate the impact of a population on
the environment by quantifying the total
space needed by an ecosystem in order
to provide the resources and absorb the
emissions.

7- The LCA evaluation of raw earth
buildings was carried out at the ENEA Re-
search Center in Bologna for the masters
thesis of P Milano (dlirectors A. Basti; M.C.
Forlani). it uses tools available in the center,
such as the Sima-Pro Calculation Code
5.0, the three methods of environmental
evaluation Eco Indicator 99, EPS 2000
and EDIP 96 and the Recal 10 calculation
instrument. The assessment methods
which show a complete assessment of the
life cycle (product, process or activity) are
elaborated based on environmental norms
ISO 14040.

7- This statement comes from reflections
on the questions being debated in the
scientific community from 1992 with the
Rio Charter and the development of the
Agenda 21", bringing forth the need for
sustainable development to respond to
local characteristics: reference is notably
made to the “Condlitions for environ-
mental viability” developed under the
direction of Environment Park.

9- Reference is also made to the
recommendation in the Leipzig Char-
ter (2007) concerning the need to
reinforce the loal economy and labour
market.

10- R.M. PULSELLI, E. TIEZZI, Citta
fuori dal caos. La sostenibilita del
sistemi urbani, Roma 2008 (p.136).
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which lead to the recognition of the =]

economic value of the built heri-
tage. Disciplinary developments
have given constructions a series
of cultural, social and economic
values, which today characterize
the restoration processes, with very
complex activities, especially in
terms of the responsibility of refe-
reeing between conservation and
transformation.

Basic principle
and definition of issues

The UNI 10914-1 (2001) norm de-
fines restoration as the “[...] com-
bination of all technical, adminis-
trative and organizational actions,
including analytical activities, which
act on a building, with the aim of
conserving and improving residual
performance of the building [...]".
In this sense, the central objective
of the project on existing buildings
is to increase as much as possible
the lifespan of architectural systems
thanks to the possibility of conti-
nued use of assets, integrated in
appropriate maintenance activities.

According to the UNI 11157 (2005)

oL UNT 11151 (2005) ,Laall oo s
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norm, the architectural process on
the structure:

"[..] consists of the organized se-
quence of phases which go from
the checking that sponsor and
user expectations are met to their
satistaction, verification of existing
services for their maintenance and/
or improvement [...]"and ofa "[...]
set of conservation and/or trans-
formation actions on the existing
architectural asset, with a view of
‘conserving andjor reinforcing
existing values and performances
of the asset; to transform the condi-
tions of use [...]".

At the cusp of the third millenium,
the need clearly emerged to
consider the built heritage as an
important resource to conserve, to
the point where today, one of the
fundamental objectives of the Ar-
chitectural Restoration Technology
is to define investment strategies for
sustainable development® of living
space,

With respect to the "6+ 1" Strategic
Issues, set forth a few decades
ago by the World Business Council
for Sustainable Development®,
interventions on constructions

is confirmed as a “quarantee of
resource conservation”,

The activities of the new “conser-
vation science”, which, assuming
a strong correlation between reha-
bilitation and maintenance, seek to
restore a “quality” to buildings, in
terms of reuse and functional res-
toration, as well as growth values in
the future®.

As a result, there Is a clear distinc-
tion between the maintenance/
conservation and rehabilitation/
fransformation binomes, today
more than ever, reducible because
the current situation reveals an
integration of the two intervention
scenarios. Maintenance and reha-
bilitation are alternative strategies
for a same objective. to guarantee
or reestablish the functioning of a
building with respect to a specific
use®,

In this perspective, there are
essentially two basic principles,

L. 0N which restoration operations (at



different scales, as much inan ar- = | Al S UL Y s (daslailly 1.1,y

chitectural dimension as an urban XK 7 ST, -

one) should be guided: Slibas bl e ool Ua e f’k“ S
paa® Ollaty Sme Ll Juady LiSs

* restoring the function of the JPUREUIERWETIONERE: l“i‘, slgal

property, )
econserving the quality of the asset Suga gall wleaadl by LaMally (golall
) &

overime: il il e Tsiladly Jautll o Lais,

Referring to these principles, the U yall 3% all gl sa Jaasll s igaly s
restoration process Is divided into . T R ey cLaall e
different phases: the survey, the gLl s gl cpaesill g s pdual diledd) ik e ave i)
intervention, and quality control AabhEtuall aslin &80 . daay (Africa 70
over time.

The survey phase enables us to
“understand” the constructed sys-
tem through the analysis of the pro-
cesses of memorization (10 assess
the values attributed to the asset
by cultural and social contexts),

of construction (to understand the
identity of the asset in terms of
shape, structure and materials),
and transformation (to understand
the internal and external changes
with respect to the physical, social
and economic components).

The analysis of these processes is
crucial for guiding the choices of
intervention through the recogni-
tion of limits® (of construction, or
malterials, morphological, geome-
tric, environmental, of perception
and of culture) to the modiification
of latent potentialities. The interven-
tion phase Is developed based on
data acquired during the survey
phase, involving the enhancement
of the materials and construction
systemns, the historical or material
Stratification, the ratio between
existing performances/intervention
techniques. The preservation of
values which give legitimacy to the
intervention is the central objective
of the final phase of the restoration
project, meaning the management
of the asset in order to ensure its
future.

The Survey Phase. Towards
the Definition of Intervention
Recommendations

The objective is to restore the oasis
cities of Morocco. Within this fra-
mework, the goal of the course of
survey of the technological SyStern
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of architectural bodies of Figuig is
lo provide guidelines to legitimize
interventions which are compatible
with the identifying characteristics
of the construction and its envi-
ronmental conditions. The result of
the study is an “instrument-guide”
which can provide technical
assistance at the first level, defined
ad hoc and corresponding to the
characteristics and problems of
construction in the territorial context
being studied®.

This instrument does not pretend

fo provide solutions which are
directly applicable or to constitute a
repertoire of past projects to serve
as a source of inspiration, but,

{o the contrary, it has the precise
mission of guiding choices on

a case-by-case basis, meaning
within the framework of the projects
o be developed. The structure and
content of the work produced are
evidence of an open approach,
where [ssues are laid out during the
analysis of the subject of study and
related questions?.

The studly is presented as records
divided into three groups:

* group A, study of the organic
identity of the architecture (through
graphic reconstruction and reading
of the architectural system, as well
as the analysis of the technological
system);

* group B, assessment of the
heailth of the architecture (through
the identification of damages and
current performances),

* groups C and D, recommenda-
tions for acting on the technological
system?,

Fach analysis was carried out on

a sample two-story building with
an interior courtyard (typical of the
area of study), created with tradlitio-
nal techniques of the area (made of
raw earth and palm wood). A preli-
minary inquiry phase preceded the
drafting of specifications. It defined
the principal intervention needs

as reflected by the building being
studied. In this way, the parts of the
architectural system most affected
by the alteration/transformation

— Were identified.



The group A records give a
reading on environmental and
technological systems, a systemic
breakdown of the technological
system and a thorough reading,
down to the technical elements of
technological units or intervention
recommendations. Contents of
other groups of records: the “state
of health” of the organism In ques-
tion and the recommendations for
the interventions refer only to the
technological elements, classes of
technical elements and technical
elements recognizes as the objects
which show the greatest interven-
tion needs.

During the preliminary investigation
and the information gathering for
records of groups B and C+D, the
analysis did not only concern the
sample building, but also took into
consideration the different buildings
of Figuig in order to identify and un-
derstand the situations of recurring
deterioration.

In other words, to understand the
identifying elements of traditional
constructions, it was sufficient

{o analyse the sample building,
whereas to inventory and ana-

lyse the changes most frequently
manifested - given the “quiding”
nature of the product to be deve-
loped - the field of investigation had
to be broadened. Thus, not only
were several buildings and their
changing conditions examined, but
also the environmental conditions
in which they were found (climatic
factors, territorial specifications,
levels and conditions of urbani-
zation). Once the characteristic
anatomy of the works of Figuig
understood, the parts which have
been identified and chosen to
expose the effects and the expla-
nation hypotheses for the deterio-
rating conditions and malfunctions,
as well as the intervention typolo-
gles are!

* the vertical shell defined by the
area of the raw earth walls:

- basement;

- siding,

- coronation.

e the horizontal system defined by
wooden floors:
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- intermediary floors,
- roofs;
- passages.
The groups of records B and C+D
are closely related, because the
quideline records for the interven-
tions Inevitably come from records
on the study of levels of transforma-
tion, as can clearly be seen below
with the content of each group of
records. To highlight the correlation
between the critical points identified
and the range of possible technical
solutions, the records are numbe-
red in order to facilitate possible
Cross references and readings.

Understanding of the Identify
of the Architectural Organism:
Graphic Reconstruction

and Breakdown of the
Technological System

The sample building was analysed
following an anatomical approach,
by adopting the breakdown of the
building into systems, meeting the
criteria of the UNI 8290-1 (1981)
norm, and highlighting the cha-
racteristics of the environmental
system and the technological sys-
tern (UNI 10838/1999 norm). This
breakdown allows us to distinguish
and highlight the parts (Classes of
Technological Units, Technological
Units and Classes of Technical
Elements) making up the system
in its entirety and the relationships
between these parts, (o create a
precise framework of elements
based on which successive work
phases are defined.

The contents of the A records
render a three dimensional graphic
reconstruction of the architectu-

ral system and two dimensional
diagrams of technical elements the
study focused on. The first record
provides a reading of the environ-
mental system and the technologi-
cal system and the following record
defines a general framework,

an image of all the elements of
construction as axonometric pers-
pective drawings. The following
records deal with the analysis of
the technical elements making up
the walls and floors. They provide
information (llustrated by diagrams

— and photographs) on the:
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* malterials, shapes and dimen-
sions;

e construction techniques, and
implementation phases;

e specifications of performances
corresponding to categories of
health and safety needs, and rela-

ted control parameters.

In the last records of the A group,
every technological unit is repre-
sented, to scale, according to an
order which follows the phases and
approaches of construction:

1. basement structure,

2. horizontal enclosures at the base
level,

3. enclosures and vertical partitions
on the first level;

4. horizontal elevation struction of
the intermediary flooring;

5. horizontal partition (all layers),

6. enclosures and vertical partitions
of the second level,

7. horizontal elevation structure of
the roof;

8. horizontal structure linked to the
roof (all layers),

9. coronation of the vertical enclo-
sure.

The content of this first group of
records does not aim to provide

a statement of what already exists
(indispensable in the case of the
design of a specific project) but to
systematically show all the infor-
mation, of material, structural and
morphological nature, necessary to
developing a document which will
serve as a quide.

From this data, what is espe-

cially clear is that the majority of the
constructed part of Figuig com-
bines solid systems (masonry work
made of raw earth) and partition
and horizontal enclosures (out of
beams and filled with palm wood).
The works of masonry made of
raw earth are built out of adobe,
shaped by either by hand or using
a mold. The floors have a bearing
structure made of palm wood
beams, a filing system made of
karnafs, levelling or finishing layers
meade of clay, whitewash and sand.
These records answer the first
questions of the work being under-
laken which, in short, are:
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$ L o lilayy A as bl e [T @ how, and with what are the
) R £ constructions in Figuig made?
Pagaasl Ll tu"" Essentially in order to define:
Coluldlly Jay - - shapes and their dimensions,
gl — - materials;
' - construction techniques.
;Lu." ;:Ltu:ﬁ -
* how and why do the construc-
tions of Figuig remain standing?
AREEIPRPF A K{PYPINER QY IEN JOLIEAR) Essentially in order to define:
 spant! Lol s - structural typologies
R OPR P EWR * how do the constructions of
Figuig work?
Essentially in order to define:
§ paad oLl Jans (4K o - spatial distributions™.
Pagaail Ll dldy Survey of the “State of Health”
12 £ 5Lt o lay )y s3ll — of the Architecture:
Identification of the Levels
of Deterioration and Existing
(el s sl & yas Performances
e The analysis of the level of conser-
Loudall o lonally vation of constructed systems was
developed from the phase of pre-
liminary analysis of technological
Lals¥) Lo Aaslaall Ula Julas ks sub-systems and influences resul-
. ) - ting from environmental condlitions
SV Jalaill A o (o elatyl diall (climatic and territorial condliions,
el 5l ae 58l G of o<1 dalas S and characteristics of the living
M " . “:JJ ; space). It would seem that the sub-
olalall) Linll G bl he a3l systems from which an analysis
(i€l ol o cid sl g s Liall of deterioration can be carried out
( " 3. B "'d," N are the technological units and the
L3Sl Sy () e yall dali¥l o) seka sets of technical elements making
wlaa ol s calill a3 ylast L up the walls (basement structure,
A =l B _’ =L structures, enclosures and vertical
L8l Hisliall ole sana g daa ol 2SS partitions), as well as the guides
e Ll ) e sfual 3l TS ol (structures, enclosures, horizontal
oo +) olsall Sl partitions). The group B records
(Bagandl olay)silly e MaLEN (il relative to the “state of health” of the
T I R T T o1 architecture, or more precisely its
il @l b)) ol '“’f" transformations or alterations, are
Lalatall B Le ganall loloa J<oas, (LussY made up of two sub-groups:
Sul s e s the walls;
DOt 35 Galic gana allS g 43Y gay * the horizontal systems.
The two sub-groups correspon-
folaall Ml e ading to the two most used materials
TR (raw earth and palm wood) were
A8yl ¥ then analysed by distinguishing
between the parts being used and
TR T .3 the different manifestations of phy-
Ll | el . .
o= "m"M ela lld uan o33, sical obsolescence, both functional
Ylaniwl JEKYI asslall oL Uas ol and technological (for the former,
T AT T . . the basement, siding and corona-
| | I ol il , ! i .
e tion, and for the latter; intermediary
padll jalsal dabis ol ol yebhaill s L floors, roofs, and walkways).
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This group of records includes

a summary sheet explaining, in

a summary chart, the elements
being analysed and the main
problems affecting them. The fol-
lowing records, first about the walls
then about the horizontal systems,
include two types of information,
for which there is then a list of
contents:

e gescription of the state of
change,

- identification of the pathology
- definition of the phenomenon
- location of the phenomenon
- explanation hypothesis
-progression of the pathology

-decrease in performances ac-
cording to the categories of needs
(safety, comfort, aesthetic),

* visualization of the effects accor-

ding to the explanation hypotheses;

- Indication of cause

- photographic documentation, ac-
companied by explanations of the
phenomenon and its progression.

In essence, the most frequently
identified phenomena are:

* for elements made of raw earth:
- crumbling wall surfaces mani-
fested in the form of erosion and
gullying especially due to runoff
and standing water (basement),
wind (siding) and driving rain (co-
ronation),

- the cracking of these surfaces,
aue to the differentiated ruptures of
the supports and the concentration
of weight.

* for elements of palm wood
construction, the deformation and
breaking of load bearing elements
and the rotting of closing layers
aue to the age of the elements,
excessive loads and the intrusion
and stagnation of rainwater.

The effects of the deterioration
phenomena, the explanation
hypotheses and the decreases

in performance, along with the
obligations tied to the modifications
induced by the identified charac-
teristics, are decisive in the final
phase of defining the recommen-
dations for intervention.
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— The Recommendations
for Interventions on the
Technological System

As for the two preceding groups,
the C+D group opens first with a
summary sheet containing a sum-
mary chart of the data related to the
recommendations for intervention,
divided into two sub-groups:

e interventions on the walls;
e interventions on the horizontal
systems.

Each sub-group begins with an
initial sheet (C) showing the initial
guidelines for choices, divided into
five domains:

1. photographs of elements targe-
ted by the intervention;

2. quiding principles;

3. compatible interventions,

4. non-compatible interventions,
5. Interventions to be carried out
with caution

The quiding principles are the foun-
dation for developing recommen-
gations for intervention, because
they define the basic criteria to be
adopted to assess the compati-
bility and eligibility of intervention
choices (technological, formal,
morphological)’.

For interventions on walls, the gui-
ding principles mainly deal with:

e compatibility with the behavior

of structural masonry shell and its
identifying characteristics (morpho-
logical, dimensional, material and
chromatic);

* the unalterable characteristics

of openings (number, position,
dimensions and shape).

Identified compatible interventions,
meeting requirements related to
erosion and cracking of raw earth
masonry:

* for the basement, the requlation
of water;

* for the siding, the filling of gaps,
restoration of coatings, reconstruc-
tion of portions of collapsed walls,

— reestablishment of morphological
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and dimensional characteristics of = |
openings with any repair or repla-
cement of frames;

* for the coronation, the protection
against climatic agents.

Meanwhile, the guidelines deve-
loped for interventions on hori-
zontal systems show the need for
compatibility with original material,
technical-constructive, morpholo-
gical and dimensional natures, the
invariability of vertical coordinates
and lighting of horizontal systems
are:

e for roofs, the regulation of water,
repair or replacement of load
bearing elements and sealing and
finishing layers, the incorporation of
functional layers,

e for intermediary floors, the repair
or replacement of of load bearing
elements and partition and finishing
layers,

e for walkways, the repair or repla-
cement of architraves.

In the quidelines, for the wall shells
and the horizontal systems, it is
recommended o plan for the use
of typical local construction tech-
niques and materials, or, for excep-
tional cases, the use of construc-
tion techniques and materials
compatible with existing buildings.
Any changes with respect to the
fradiitional construction typologies
are only permitted to satisfy new
environmental requirements due

to recent climate change (such as
increased rainfall). Like the A and B
records, the C record concermns:

e the entire wall area (basement,
siding, coronation), for interventions
on the shell;

e intermediary floors, coverings
and thresholds, for interventions on
horizontal systems.

For each part making up the shell
and the horizontal systems, there
are as many records as there are
legitimized and codified interven-
tion types.

More precisely, for each interven-
tion type defined as compatible, a
D listing was prepared on the basis

of established guidelines. —
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The "D” model has five domains:

1. description of the intervention;
2. photograph of the element
which is the object of the interven-
tion,

3. Intervention techniques to be
followed;

4. materials to use;

5. any quidelines and specific
recommendations.

Ifthe C listings indicate mostly the
obligations and limits of the different
intervention possibilities, the D
listings provide the specific quide-
lines dealing with legitimized work.
The final objective is to facilitate
choices related to the modes and
forms of intervention, to promote
the use of buildings without com-
promising their distinctive natures
and intrinsic values.

Conclusions

The simplicity of the local construc-
tion techniques, the economicity,
as well as the ecological aspect

of the materials used can be the
strong point, or better, a guarantee
of protection, within the goal of
“keeping an eye on" the destiny of
traditional buildings and the envi-
ronment of the oasis of Figuig.

These aspects are directly effec-
live in the implementation phase
and the maintenance of building
phase, and, in order to also be in
the design phase, it must rest on
a sufficiently binding, appropriate
normalisation technique. In short,
the architectural activity must be
quided towards minimal interven-
tions, the goal of which must be
security and viability, carried out

in a way that respects the material
consistency of the building, the
structural behavior, the relationship
with the natural environment

and living requirements (without
forcefully acaplting the buildings to
contemporary moaels).

These considerations give the
proauct its purpose, which is the
Starting point (voluntary quidelines)
o promote the development of
technical-normative tools for requ-
lation.
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The economic
transformations of

04asIs cities

Discovery Al
tourism Slass)
in the desert el yaall

ragile economic system of the ™ |
oasJs city, in its geographical mar-

ity, was until now founded on
stence farming, extraordinary
date and grain agriculture, pastoral
activiies, women's craft activities

and on the economy of cash trans-
fers from emigrants. —
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The Economy in Social
and Demographic Changes

The economic balance which
characterises the territorial systems
of Moroccan oases IS now In crisis,
because the traditional activities

of the Moroccan economy are,
especially in the pre-Saharan and
peripheral regions. The crisis is
due to a number of simultaneous
factors, including:

* insufficient agricultural produc-
tion, no longer enough to satisfy
the requirements of the oasis po-
pulation because of drought and
Climate change in recent years,

* reduced production of dates due
{o the bayoud disease (which has
reduced by two thirds the area of
the palm grove), the drying out of
palm trees following the drought,
local population preference for
more profitable aclivities of big
cities;

* youth distancing themselves
from pastoral activities, related
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[~ {0 increased emigration towards
larger cities,
e structural instability of the artisanal
fabric, mostly due to a shortage of
local raw materials as well as an
Insufficient entrepreneurial spirit;
* the weakness of market potential,
aue to the marginality of the loca-
tion and local economies;
* insufficient development of the
rich cultural and natural heritage,
tied to the lack of awareness of the
value of the architectural, natural
and cultural heritage, which has
resulted in abuse and transforma-
tion of identity-defining typological
characteristics of the local commu-
nity and environment;
* tension due to the closure of
the border with Algeria which, for
Figuig, amplified its marginality;
e climatic and environmental
complexity which characterizes
the Presaharan region due (o its
aridity, with six dry months and an
average of fewer than 40 days of
rain annually.

However the oasis system can
play a new and fundamental role

in Morocco's tourism development
Strategies, thanks to the charac-
teristics of its landscapes and its
fourism-related economic potential.
Nor should we underestimate the
broad consensus shown by the
local population in recent years So
that oasis tourism may be added to
cultural tourism, and that the latter
no longer be represented only by
imperial cities but also be these
regions, which have long been
marginalized.

In light of these considerations,

we can retrace the demographic
dynamics of oasis city systems
(Figuig, Merzouga, Zagora and
Tata) using data from the last
census in 2004 (General Census
of Population and Housing of

2004 - Kingadom of Morocco, High
Commissioner for Planning).

To trace a general territory dynamic
of the Figuig-Merzouga-Zagora-Ta-
la system as a function of available
Oata, we will refer to the province
and city of Errachidia instead of
Merzouga (with an in-depth look at

— the nearby city of Erfoud), as it is
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neither a province nor a commune,™ |

but a locality in the province of
Errachidlia.

Unlike what is happening in Tata,
Errachidia and Zagora, the data of
the municipality of Figuig (-11.71%
for the 1994-2004 decade) show
an obvious exodus phenomenon,
attributable to the significant reduc-
tion In date production but also to
its political isolation.

The positive percentage of the
global dynamic 1994-2004 show
an Iinteresting and encouraging
tendency to remain in the isolated
area of the oasis.

To more closely follow the town

of Merzouga, in the province of
Errachidlia, one must read the

data and information about the
closer municipaliies of Rissani
and Erfoud. There are also positive
demographic changes in the
same decade for these two
communes.

Simultaneous reading of charts 1
to 5 confirms the strong identity

of the oasis towns which, despite
an unfavorable socio-economic
context, retain a compact demo-
graphic balance, both in the zones
defined as “urban” and the “rural”
areas.

Hospitality
and Service Structures

The transformation of the oasis
economy will be based on the
development of the tourism sector
and thus on the enhancement of
cultural and architectural re-
sources, in full conscience of their
value, and on the development

of the currently weak hospitality
infrastructure.

At the same time, it Is necessary
to remain very attentive (o the risks
that tourism expansion could pose
for these fragile ecosystems, and
lo try to limit their potential impact.
These considerations thus Imply
the need for, and goal of, analy-
zing new economic, territorial and
infrastructure dynamics and the

environmental risks associated With mm
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increasing tourist flows in oasis
fowns. Regarding the presence
and dimension of hospitality struc-
tures, data from the Moroccan Mi-
nistry of Tourism and Craftsmanship
are used.

In the “Morocco in numbers -
2008", once again, Figuig appears
fo be the weak link of the tourist
system of the four oasis cities.
Although a timorous and embryo-
nic tourist offer is taking form, the
area of study still seems like a
sub-product of resort and disco-
very tourism, all the while remaining
subordinate to the touristic flow
directed towards imperial cities,
often being a tourist destination

of passage, with stays lasting an
average of 1.7 nights (explained
by insufficient recreational activities
and hospitality), with a reduced
accommodation occupation time
and almost exclusively temporary
jobs In tourist activities.

The seasonal nature and the weak
revenue of hotels are an additional
confirmation of the absence of
autonomous and constant tourist

e flow.

Giovina Scioletti
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In detail, the oasis system/route Ta-
la-Zagora-Figuig-Merzouga has its
weakest link in Figuig, with a single
hospitality structure.
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The city of Errachidia has 58.30%
of tourist beds of the entire oasis
circuit area being studied.

We can establish the profile of the
ratio of infrastructures and services
per person by using the data col-
lected by the High Commissioner
for Planning in 2000. It concerns
the administrative services, training
services and the basic tertiary
sector. The organizational struc-
ture of the circuit is beginning to
lake shape. Errachidia (region of
Merzouga) plays a key role. It must
be noted that the infrastructure and
services of each town are abso-
lutely unsuited for territorial expan-
sion and demographic growth of
the city, especially from a tourism
development perspective. The four
automatic bank teller machines of
Errachidia for its 80,000 inhabitants
are an example: there are in fact
four also in Erfoud where there is a
population of fewer than 24,000.
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oases are an integral part of the
lypical nature of those places. they
play a (currently) unstable role in
the local community’s roots.

Of all the areas with oases, it

is particularly the one located
between the Ziz and Draa valleys
(around 8 million hectares) which is
largeted by national development
programmes.

Saharan and pre-Saharan oases
are designated, in ministry pro-
grams, as sites of “ecological”
tourism, the development of which
is inevitable (and not only desi-
rable); which is why collaboration
between public authorities and the
private sector, local communities,
non governmental organizations
and numerous associations

within civil society is becoming
fundamental.

Participation of the local community
is the necessary condition of the
self-driven model for sustainable
development founded on the use,
rehabilitation, enhancement and
protection of natural and cultural
elements of Moroccan oases.

Two factors essentially make the
cultural, natural, environmental, and
architectural heritage of the Figuig-
Merzouga-Tata-Zagora oasis town
system a tourism resource:

* the "non relocation” of tourism
potential, closely tied o its physical
characteristics and to the location,
* becoming the subject of a
«growing demandb in the interna-
tional growth of quality tourism and
cultural discovery.

In the context of conscious deve-
looment, achievable objectives
correspond to sustainable, cultured
niche tourism, and not the expan-
sion of mass tourism. It requires

the development of activities that
do not alter the natural landscape,
which is enriched by the architec-
tural landscape.

The development of eco-sustai-
nable tourism of the oases must be
built around a system of simulta-
neous actions, such as:
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* implementation of diffused hos-
pitality (diffused hotels, “alberghi
diffusi”) for the development of the
extraordinary architectural heritage
of the area;

* organization of alternative sports
activities in the extraordinary sce-
nery offered by the desert (sand
golf, marathon and trekking on
sand, gliding at scenic sites)

* promotion of the fabulous natural
landscape (palm trees, desert and
sand dunes, rocky desert, coastal
mountains, rivers and lakes, fo-
rests, semi desert highlands, etc.)
with the creation of pre-Saharan
scenic routes,

* promotion of the extraordinary
architectural landscape (ksour
and raw earth architecture, fortified
cities, rural setlerments, nomad
settlements, caves, frescoes, elc.)
* promotion of the very rich
cultural landscape (existing events:
international date palm fair, musical
events, elc.)

* conservation of the exceptional
biodliversity;

 and especially the reinforcement
of the role of associations in the
promotion of responsibility with re-
gards to environmental issues and
fools to address emerging impacts
of oasis tourism.

For example, the significant
increase of foreign tourism in the
region of Meknes-Tafilalet, which
also includes Merzouga, opened
this region up internationally. The
Hassilabiad Association for the
Environment Development and
Cooperation (AHT, French acro-
nym) is involved in all development
projects in the local community. It
is a small association born in the
village of Hassilabiad, near the city
of Merzouga.

Thanks to the work of iis repre-
sentatives and to the increase of
foreign tourism in the region, this
association has acquired internatio-
nal significance over time, beco-
ming partners in various ministerial
initiatives:

* integration of more marginal
oasis territories with the creation of

e & National oasis circurt;



* reinforcement of hospitality of

the “isolated site” (as is already the
case in the dunes of Merzouga),

* reinforcement of health and
wellness tourism uniting the extraor-
dinary side of the “isolated” site
and local potential.

It is desirable, for example, to
create spas (o use and develop
sand therapy. In the end, the isola-
tion and geographic marginality of
the oases, main reasons for their
decline, are also the strength and
backbone of their tourism potential.

1- A century ago, date palm agriculture
occupied an important area (around 15
million hectares) and made Morocco the
third largest producer of dates. Today,

this sector covers 44,000 hectares and
represents around 3% of the average world
date production. A study by the Moroc-
can Ministry of Agriculture gives precisely
the regional distribution of the country’s
date palms heritage and shows that it is
concentrated in three regions: Ouarzazate
(41%), Tafilalet (28%) and Skoura (20%).
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Tourism as a lever
for development

In‘the second half of the 1960s,

with the rise in real income and
increased free time for recreatio-

nal and cultural activities, tourisrm e
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became increasingly important, in- = |
terms of job creation and genera-
tion of revenue, making it an effec-
live lever for development in certain
areas, particularly developing
countries.

For this reason, tourism is cur-
rently seen as a Strategic sector,
with enormous long term growth
potential, and it Is considered able
lo play a very important role in
employment policies of different
geographical areas. In addition,
as itis a productive sector, the
organization of which is “labour
intensive”, tourism can guarantee
positive levels of job creation over
the long term, as tourism activity
affects other economic sectors
which are related, either directly or
indirectly.

In particular, there is a direct in-
fluence on the construction sector,
with the creation of necessary hos-
pitality structures and reinforcement
of transportation systems, as well

as on all services tied 10 1e/Sure ana
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enjoyment of the historical-archeo-
logical heritage.

This is the main reason for which
policy makers of the project areas
consider tourism one of the major
interest elements worth investing
in for the fulfillment of Morocco's
development strategies. Tourism s,
however, a complex and compo-
Site phenomenon, insofar as it can
be defined in different ways.

The evaluation of its real role in the
economy is therefore not an easy
task. Indeed, identifying, isolating
and measuring all concerned
aspects and processes are among
the great difficulties encountered
during economic, physical and
socio cultural impact studies.

A large part of this value Is attribu-
table to tourism activity in the area,
generally identified as one of the
main centers of an oasis tourism
system to formalize and equip. In
fact, in various Moroccan contexts,
tourism is one of the main, if not
the greatest, sources of revenue.
This is so true that development
programmes tend to be founded
on the assumption of growth in
this sector.

Furthermore, unlike other pre-
Saharan areas which cannot

rely on a specific type of tourism
proauct, the Figuig area has a
strong potential for differentiating its
offering. Indeed, the different forms
of tourism (beach, sea, but also
mountains, art, tradition, culture,
sport) are reunited.

Moroccan tourism thus opens up
a wide range of attractive offers.
To structure an effective system,
public bodies (local and national
governments) fulfill the objectives
set out by the national program
(Tourism of Charter), especially in
terms of taxation, land ownership,
the type of organization to quan-
tify the programme for necessary
financing, public and private, and
system governance. The need
lo integrate coastal areas with
the offer of cities having strong



historical-cultural interest
(Marrakech, Fes, Ouarzazate,
Figuig) and the urban centers
such as Casablanca, Rabat and
Tangier, the tourism development
of which has already been stu-
died, certainly remains a strategic
horizon.

Important measures, which provide
a lax exemption for investors - at
least 20% depending on the type
of investment - and VAT reductions
for goods acquired or imported,
and its reduction to 10% for hotel
Iindustry and the abolition of cus-
toms duties for investments of a
certain size, are an important lever
for developing investment, both
local and foreign. State authoriza-
tion Is tied to economic principles
founded solely on competitiveness
and not on general state guidelines
for industrial and territorial policy.
Instruments to encourage those
who wish to invest in Moroccan
tourism are active and effective. It is
not a coincidence that agreement
protocols for tourism development
programmes have been underta-
ken by a large number of regions.

However, although the tourism sec-
tor, in the Figuig area as elsewhere
in Morocco, is a central element
for the local economic system, its
consolidation and development
presuppose that it is first globally
requalified. Indeed, the terms of
sector growth must be reviewed to
aim for sustainable development
of the territory, which enhances the
natural environment and achieves
economical-territorial rebalance
between inland regions and the
coastal strip.

Moreover, we know that the
expansion of the tourism sector in
Morocco has essentially targeted
precise areas and has mainly
hinged on summer beach tourism
and a few related archeological
areas. This situation contributed to
increased economic and territorial
imbalances inland and in certain
cases has had a strong environ-

mental impact on the ecosystern.  mm
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Problem and Opportunities

With the closure of the border, the
fraditional oasis economy, origi-
nally founded on trade and crafts
(dishes, wrought iron, jewelry) is in
sharp decline. Agriculture, almost
entirely destined to local consump-
tion, Is of the intense, vertical type.
Today, the oasis survives essentially
thanks to amounts sent by nume-
rous emigrants.

As of recently, local initiatives are
being developed that build on
cultural tourism and eco-sustai-
nable tourism: they revolve around
the architectural heritage of the
oasis, still isolated, of Figuig.

In the last quarter of 2009,
Morocco proved able to contain
the most negative consequences
of the global economy, thanks

in part to well maintained public
accounts.

The IMF estimates non agricultural
growth at 2.5% of the GDP in 2010,
due to the resilience of the manu-
facturing sector, tourism, exports,
despite a marked decrease of
these sectors in the first quarter of
the first year (‘remittances’: -13%,
tourism. -8%, ECI: -30.7%).

For 2010, the IMF cautiously
described a still positive macroe-
conomic framework correspon-
ding to the approved budget.

The 2010 Finance Act foresaw a
growth of 3.5%, an inflation rate
not exceeding 2% and a stable
unemployment rate of 9.8%. For
tourism (10% of the GDP) 2010
was difficult because of the decline
of purchasing power in countries
where most of tourism towards
Morocco originates (France, ltaly,
Spain, Germany, Belgium, United
Kingdom and Holland).

It turns out that the number of
arrivals - and thus the revenues

for this sector - increased, like the
number of international passengers
in transit throughout the Kingdom's
airports: 7.4 million during the first
8 months of 2008, mostly coming
from France, Spain, Belgium and

— the United Kingdom.



Thus, in order to sketch an eco-
compatible model of development
of the sector, aiming at global
socioeconomic rebalance of the
area, we must:

* examine aspects related to local
tourist attractions, while controlling
its size, type, the services offered
and the territorial distribution of
hotel and extra-hotel structures,
which are currently practicing in the
area of study;

* highlight certain characteristics of
the potential tourism, offer of Figuig,
such as professional qualification
of employees and the quality of
services;

* analyze tourist demand, by
referring to the number of arrivals
and current guests, and the origin
of tourist flows;

* examine the potential and orga-
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of businesses and qualification of
human resources to employ,

* highlight the strengths and
weaknesses of the sector;

* determine a few intervention gui-
delines to rehabilitate the sector,

* define an intervention method to
select viability indicators with speci-
fic reference to tourism.

The construction of a Systerm
for the enhancement
of local resources

Tourism can be a main source of
growth to the territory of the oasis
of Figuig and local economy as a
whole.

To this end, it is necessary to work
on the implementation of more
satistactory reception structures,

by seeking alternatives to tradli-
tional solutions, and the creation

of a complete “integrated tourist
package”. This will include building
an extra hotel accommodation sys-
tem made up of rentals («albergo
diffuso» hotel or diffuse) of guest
rooms and bed and breakfasts.

The system will need to be exhaus-

five and include a series of Offers
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[~ (the housing network, the tourist
package, itineraries, advertising,
etc.). It will be an approach of
inclusion in the regional tourism
system, by contributing an

element of novelty and originality.
Along with the objectives described
above, the fulfilment of the pro-
gramme will enable the enhan-
cement of the area, the natural

and rural heritage, local products,
customns, traditions and all specifics
that are the expression of a com-
munity. Additionally, the project is

a fundamental piece for simulating
private initiative by offering concrete
revenue possibilities to owners

who Invest in restructuration and
restorations of structures fallen into
aisuse.

The program also aims to integrate
the territory in a specific context by

L___identifying it as a place where itis



possible to spend a vacation in a
relaxed atmosphere at an attractive
price. The opening of new residen-
tial spaces will facilitate the circu-
lation of traditions, customs and
local characteristics of the region
(gastronomy, the sacredness of re-
ligious holidays, etc..). The project
will be implemented in steps with
five actions divided and described
as follows.

Action 1: Presentation

and disclosure of the project

The entire project, the objectives
and modalities of implementation
will be illustrated through public
meetings aimed at raising awa-
reness with the entire population,
particularly direct stakeholders.
Simultaneously, information docu-
ments (pamphlets, guides, boards,
reports, posters) will be deve-
loped and disseminated, thematic
meetings with key participants (tour
operators, travel agents, experts
and journalists of the sector, archi-
tects) will be organized in order

lo defend the positive and useful
nature of the Initiative.

During these information sessions,
the strengths and benelits of the
initiative for the players and bene-
ficiaries will be highlighted. It will
include knowledge of similar expe-
riences carried out successtully in
other territories, economic data on
the expected benefits for the local
community and this, in keeping
with the lines of local programming
on tourism and modes of support
by the administration for the deve-
lopment of the entire project.

Action 2: Reconnaissance of farms
and homes to earmark for housing
In order to have an updated and
complete description of the poten-
tial hospitality offers, it is necessary
to carry out an initial reconnais-
sance inquiry. It must take place
on the entire territory and include:
the gathering of information on

the number of small houses and
houses fallen into disuse (to create
a map), the choice of spaces

identified using predefined criteria,  mm
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[~ the establishment of a first ope-
rational contact with concerned
landowners, the identification of
reception points to be included in
the tourist package.

Action 3: Assistance

for the Restructuration

of Identified locations

To achieve a homogenous degree
of quality and comfort of the selec-
ted locations, the administration will
provide, free of charge to identified
owners, three lypes of services:
procedures simplifying the delivery
of authorizations, notices and diffe-
rent required licenses, assistance
lo facilitate access to laws, and
instruments facilitating rehabilitation
and upgrading of concerned loca-
tions, the creation of a plan which
requlates the uniformity of projects
(external agsthetic aspect and inter-
nal level of comfort meeting tourist
Standards) in order to define a
recognizable style and in harmony
with the territory.

Time for fulfiliment of the first 3
actions: 8 months.

Estimated cost: 200 000 €
Financing : Euromed Heritage IV
Programme, Med Programme,
local public funds.

For the restructuration of locations,
the cost is 400 €/m?, to carry out in
at least 20 hospitality and service
structures. The estimated cost
varies between 1.6 and 2.4 million
Euros, 1o be financed with foreign
investments and remittances from
emigrants.

The expansion of microcredit
activity throughout the country

IS a response which institutions
and civil society have developed
to overcome financial, systemic
and cultural constraints which
prevented the establishment of a
relationship between the small bu-
siness, even an informal one, and
the financial system. All the while
having achieved a remarkable de-
gree of development which makes

L. the Moroccan experience unique



¢ Po
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throughout the southern, eastern,
Mediterranean basin, microcredit
has growth prospects, both quan-
litative and qualitative, which must
mainly be founded on a differentia-
tion of services and on the broade-
ning of its clientele base.

Action 4: Creation of a tourist
package and networking of all
structures to be earmarked for
hospitality

In this regard, specific packages
will be created for low tourist
season periods. The logical next
step in informing and monitoring

is the constitution of a true original
tourist package with the following
features. networking of offers and
link with tour operators, travel
agencies, associations and bodies
with which ad hoc agreements will
be reached, online or telephone
booking service, information portal,
identification of tourist itineraries
including, upon request, trans-
portation, guide, development of
local characteristics, such as the
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connection with already structured
historical centers (sea system),

the great wealth of resources and
cultural assets.

The networked system will facilitate
access to hospitality services and
will also give the possibility of choo-
sing the best option according to
the requirements of potential users.
The service will be implemented
and managed by companies spe-
cialized in the creation of telephone
and Internet networks. This service
will enable the development of an
original offer, as yet in this form.

The proposed tourist itineraries will
need to allow for a diversification

of the person's stay. According to
the clientele requirements, trans-
portation, support, and tourist guide
services will be implemented for
the described itineraries.

Time: 3 months. Estimated cost;
50 000 €

Financing : Euromed Heritage IV
Programme, Med Programme,
local public funds.

Action 5: Development

of package promotion

To complete the promotion work
woven by the networking of the
offer, a package with the following
promotional formulae is needed:
design and implementation of an
online multiingual website on pac-
kage characteristics, design, pu-
blishing and distributing a CD-ROM
with information about the project
and its original hospitality offers, pu-
blication of an fllustrated catalogue
distributed in travel agencies, tou-
rism offices and other bodles of the
sector, promotion through mass
media of international reach (radlio,
television and press), inclusion

of the package in national tourist
promotion programmes, seminars
on the topic.

Time. 1 months. Estimated cost;
100 000 €

Financing : Euromed Heritage IV
Programme, Med Programme,
local public funds.
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Ludovico Micara : Professor of Architectural and
Urban Composition, President of the Commission
of Architecture specialists, Gabriele D’Annunzio
University of Chieti-Pescara ,; specialized in cities
of the Medliterranean and the Islamic world.

Filippo De Dominicis : Architect, Doctor of Architecture
and Urban Composition, expert on mission for

the NGO Africa ‘70, deals with the cities of the
Mediterranean and the Muslim world.

Cecilia Fumagalli : Architect, she combines her
research and professional activities between ltaly and
Morocco, expert on mission for the NGO Africa’70.

Giuseppina De Giovanni : Architect, Doctor of
Urbanism, Art History teacher ; expert on mission
for the NGO Africa ‘70,

Giancarlo Laorenza : Architect,; specialist in
Mediterranean cities.

Maria Cristina Forlani : Professor of Technology

of Architecture at Gabriele D’Annunzio University

of Chieti-Pescara, coordinator of Engineering and
Architecture Sciences at the Gabriele D'Annunzio
School of Advanced Studiies, specialist in appropriate
and sustainable technologies.

Donatella Radogna : Architect, Doctor of Building and
Environment Conservation,; specialist of technologies
for enhancing and rehabilitating traditionally built living
spaces.

Giovina Scioletti : Architect, Doctor of Urbanism ,
specialist in preliminary assessment of landscape
risk in industrial districts and territories undergoing
rapid transformation.

Angelo Radlica : Economist, consultant in marketing,
subsidized financing, work, training, economic
development, community projects, social policies.
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Append X 2

Plan for the protection
and rehabilitation

of the architectural heritage

of the Ksour
Iransitional protection

requlation

TITLE I: GENERAL NORMS

LINE 1 CHARACTERISTICS OF THE PLAN

Article 1 Legal nature

Article 2 General references

Article 3 Effects of the current transitional
Requlation for Protection

LINE Il IMPLEMENTATION PROCEDURES

Article 4 Application of the current transitional
Regulation for protection

Article 5 Reference to more definite rehabilitation
norms

TITLE II: PROTECTION MEASURES

LINE | DEFINITIONS

Article 6 Interventions on the building system

Article 7 Elements of building typology

Article 8 Pathologies of building degradation

LINE Il CONTEXT-RELATED REQUIREMENTS

Article 9 Respect for the urban system

Article 10 Relationship with public spaces

Article 11 Adaptation to context

LINE Il TYPOLOGICAL REQUIREMENTS

Article 12

Generalities

221 uala sae - bl 7, La - oriental.ma

2 L3834,

HMIHICTFALITE DE NGOG

i—Bala all nla X o
¥l sulclg
gul_a_a_a.l‘ &l sl

J9—a_Aall

L]

L)

L \\_“nﬂ?:

3L sl T

dals sclgd

bhiall jailad
0 a1 Lanlall
ple plb ol slias 5o

daslaall JLEnY) aglastll 1ia LT

30830 bolwa
Aaslaall JEDYI audaish i Gaabas
soled 3T Ll Gunlis JIULYI

olaeyl

dadlaall yualad

ol s

ol sl e o Ma s
LU Caind jealic

Ll jeaus oY CIJ;i
Laaall ol yidd

Caslanall JSally 2l ol ia
Lo gandl wleLiadll ae A3)all

L oYl olgaadl

| QNI
1 Joodll
2 Jonill
3 Jonill
| QT
4 Jonill
5 Junill

SL ol gaad

| QNI
6 Junill
7 Jenill
8 Joaill
| QI
9 Junill
10 Joodll



Article 13 Ground floor

Article 14 First floor

Article 15 Terrace

LINE IV TECHNOLOGICAL REQUIREMENTS

Article 16 Generalities

Article 17 Control of water flow

Article 18 Terms for intervention on the masonry shell
Article 19 Terms for intervention on horizontal systems

LINEV FINAL AND TRANSITIONAL STANDARDS

Article 20 Emergency work
Article 21 Expansions and new construction
Article 22 Final and transitional standards

TITLE I: GENERAL NORMS
LINE | CHARACTERISTICS OF THE PLAN

Article 1 Legal nature

This urban instrument is a “transitional regulation for protection”
included in a more general planning process which will lead to
the definition of a true Plan for Protection and Rehabilitation of the
Architectural Heritage of the Ksour of Figuig.

In its current form, this document s the municipal requlation
which outlines the rules which must be respected for intervention
on the architectural heritage of the ksour.

Article 2 General references

Besides the laws in force concerning urban planning and
defence of historical heritage, this instrument legally refers to
the Figuig Development Plan, approved by the regional urban
agency on 14.01.2004 by decree # 2.03.873.

For a contribution which is beneficial for understanding the
problems faced, this document also takes into account the
Architectural Study of the Ksour of the Figuig Oasis and
successive observations brought to this studly.

Article 3 Effects of the current transitional regulation
for protection

The current transitional protection regulation Is effective

indefinitely and applies to the terms of intervention by

Stakeholders, private and public, who intend to modify the

current State of the built heritage in the area of the ksour as

delineated in the Development Plan of:

* /enaga

* [ aabidat

* [ oudaghir

* Ouled Slimane

* [amaiz

* Hammam Foukani
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* Hammam Tahtan.

According to the provisions of Article 22, the effects of this
transitional regulation for protection will cease when the Plan
for Protection and Rehabilitation of Architectural Heritage of the
Ksour, stipulated in Article 5 below, comes into force.

LINE Il IMPLEMENTATION PROCEDURES

Article 4 Application of the current transitional regulation

for protection

This transitional regulation for protection applies to the area inside
the perimeter of the ksour of Figuig, as delineated by the current
Development Plan.

It applies to all types of interventions on the existing built heritage
(routine maintenance, exceptional maintenance, architectural
restoration, building renovation, demolition and reconstruction).
Safeguards contained in Title Il of this requlation are prescriptive,
while the «Guidelines» found in the «Typological Guidelines» and
«Technological Guidelines» appendices are only indicative.

Article 5 Reference to more definite rehabilitation norms
The function of this urban instrument is transitional, awaiting the
writing of a more structured instrument, which will determine the
specific terms of intervention for the protection, rehabilitation and
enhancement of the architectural heritage of the ksour of Figuig.
This forthcoming instrument, called “Plan for the Protection and
Rehabilitation of the Architectural Heritage of the Ksour of Figuig”,
will include detailed operational guidelines for intervention on
urbanism and structures inside the perimeter of the ksour, as
indicated in the Development Plan in force.

A protection and rehabilitation plan can also be prepared for
each ksar; in this case, this plan will replace the current regu-
lation only for the given part, the current transitional protection
regulation will remain in force for other parts of the perimeter of
the ksour of Figuig.

TITLE II:  PROTECTION MEASURES

LINE | DEFINITIONS

Article 6 Interventions on the constructed system

This regulation adopts, by convention, the following definitions
of interventions on the constructed system:

* routine maintenance:

restoration work, repair, renovation and replacement of interior
finishing elements of buildings,

* exceptional maintenance:

work and modiifications needed for the renovation and
replacement of structural parts of buildings, as well as the
integration and / or ex novo implementation of health/hygiene



and technological services,

* architectural restoration:

all work aimed at preserving the body of the building and ensure
its functionality in accordance with its typological elements,
formal and structural organization,

* building renovation:

all work to transform the body of a building into a new one,
completely or partially different, through restoration and / or
replacement of its components, and the removal, change and /
or the insertion of new elements and equipment;

* demolition and reconstruction:

building demolition and identical reconstruction, faithful in style,
volume, sediment area and characteristics of the materials.

Article 7 Elements of building typology

This regulation adopts, by convention, the following definitions
which make up and characterize the traditional typology of the
building, referring to the appendix “Typological Guidelines”
(integral, substantial part of the current regulation):

e courtyard:

indoor patio of the house onto which open the doorways of the
rooms, square or rectangular in shape, with a height greater than
the ground measurements;

* gallery:

space between the rooms and the courtyard surrounded by
the gallery, acting as a distributive system and thermal reguilator
for the rooms of the house,

* lerrace:

highest level and roof of the house, delimited by low walls,
except for parts that are constructed (veranda and stairway).

Article 8 Pathologies of building degradation

This regulation adopts, by convention, the following definitions
of the main pathological manifestations of the degradation of the
building, in reference to the appendix “Technological Guide-
lines” (integral, substantial part of the current regulation):

e crumbling:

removal of superficial parts of the raw earth masonry structure,
aue to the action of atmospheric agents (erosion and/or wash-off
from water),

e cracking:

formation of long and thin opening in the raw earth masonry
structure, distributed over the entire facing due to various factors;
* deformation:

change in the shape of horizontal palmwood structural elements
(beams and architraves) due to an external factor;

* break:

disruption of the integrity of horizontal palmwood structural
elements (beams and architraves) due to an external factor;

* degradation of wood:

reduced resilience of horizontal palmwood structural

elements (beams and architraves) due to the chemical-physical
deterioration of the wood ftself.
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Ll 9803 & Lusiall | Y 8 Jain [ LINEN CONTEXT-RELATED REQUIREMENTS

ol alas aa¥ LIl ooy el (3Las U F RV .
A palhe pa¥ Llall o li aall SLasly pllaidl s s Article 9 Respect for the urban system

Lgeagill bghaalh (M ga Il Ll ) sa03 5 Lyaiall Regardless of the rules of intervention on the bodly of the building
. ( ‘;._J:..‘.dl lig) (5B emy Jao ¢ P) daa ) 533 as established by the current reguilation, each intervention
B T project will have to respect the urban installation in which
| it is historically placed.
dad e U il GIAIL Bl Slea G Laataw elial Ul
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. building, will need to consider its place within the urban context,
e its relationship with other buildings and its functional relations
Job e il CIAIL Lol Hlea 5 48,8, Ay sh lads (4SS with the overall organization of the urban site.
claling Jolge o dgalsll In particular, it must comply with the rules related to public
T N spaces and adaptation to the context dictated by the following
AR S s articles.
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Article 11 Adaptation to context

Interventions on the existing built heritage (as defined in Article 6

above) must be projected using the typologies of the building -
& ppaaid) oliiall afial 9 Juadll construction techniques, materials and finishing - in compliance

. L. . . .. with local tradition and the architectural context of the site.
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. . . . The typological requirements of this paragraph refer to routine
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With respect to the component diagram of the courtyard house,
the requirements are organized according to the three levels of
the traditional house:

* the ground floor;

* the first floor;

* the terrace.

Article 13 Ground floor

Destinations of the ground floor can be changed only if there is
no alteration of the functional relationship between the body of
the building and the urban system (see Article 10, «Relationship
with Public Spaces» and Article 18, «lerms for Intervention on the
Masonry Shell»).

This protection requlation considers the following interventions
as incompatible with the preservation of the traditional typology
of the courtyard house:

* changing the dimensions of the courtyard;

* covering of the courtyard and / or its occupation by
constructed volumes, in cases where the use of the

building remains residential;

* adding enclosed volumes within the galleries.

The following are considered compatible interventions, to be
carried out with reference to typological indications in the
appendix “Typological Guidelines” (integral and substantial
portion of the current regulation):

* covering of the courtyard, if the building is no longer used

for residential purposes,

* partial closing off of the gallery using light screens (lattice wood
or reeds) to house services in the parts that have blind walls,

* the creation of a gallery on the sides of the house, if it did not
already exist.

Article 14 First floor

On the first floor, the interventions considered as incompatible
with the current requilation are!

* the transformation of a part of the gallery into a room;,

* provisional or definitive volumes occupying the gallery,

* the closing of the gallery on the courtyard side, by walls or
glass panels.

To the contrary, interventions considered as compatible, to be
carried out with reference to typological indications in the
appendix “Typological Guidelines” (integral and substantial
part of the present reguilation):

* partial closing of the gallery using light panels (lattice wood or
reeds) to house services in the parts that have blind walls,

Article 15  Terrace
On the terrace no volume can be built other than the ones for the
gallery and stairway.
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— LINE IV TECHNOLOGICAL REQUIREMENTS

Article 16 Generalities

Technological requirements of this paragraph refer to routine
maintenance operations, exceptional maintenance, architectural
restoration, building renovation, demoalition and reconstruction,
such as defined in Aricle 6 of this requlation, to be carried out on
the existing architectural heritage.

They were written following a study of the building system, an
interpretative analysis of the state of preservation of the existing
built heritage and a diagnostic of the possible causes of its
degradation.

For the considerable problem of rainwater erosion, particular
attention is paid to the issue of controlling water flow (discussed
in the following article).

From the simplicity of traditional construction systems (which use
few materials), the greatest causes of technological degradation
can be classified as:

* raw earth pathologies (crumbling, cracking) which deteriorate
the footing, the masonry and the coronation (discussed in the
specific article below dedicated to terms for intervention on the
masonry shell);

* wood-related pathologies (deformation, breaking,
deterioration) which affects attics and architraves (mentioned

in the specific article below, dedicated to the terms of intervention
on horizontal systems).

Article 17 Control of water flow

To counter the degradations due to rainwater erosion, in
reference to the technological indications of the appendix
“lechnological Guidelines” (integral and substantial part of

this requlation), it is necessary to.

* favourably arrange the slope of the land surrounding the
buildings to facilitate the evacuation of water, by keeping it away
from masonry and avoiding stagnation at the base of buildings,
e create, in places where they do not exist, drainage trenches
around the building by applying a permeable layer and
protecting the masonry base from water;

* promoting the flow of water from covering attics, without
altering the original identifying characteristics andj/or by
improving the piping systems for drainage of rainwater.

In all circumstances, any modification which could cause
water to stagnate at the masonry base is forbidden.

Article 18  Terms for intervention on the masonry shell

This article discusses the terms for intervention on the raw earth
masonry shell; it defines the quidelines and the compatibility of
interventions with respect to pathologies related to erosion and

e CraCKING.



These interventions must be inspired by the following principles: =]

* the interventions must be compatible with the structural
behaviour of the masonry shell and its defining traits
(morphological, dimensional, material and chromatic);

* the characteristics of the openings on masonry surfaces

must remain unchanged in number, position, size and shape,

* the use of constructive and material techniques place or, in
exceptional cases, constructive technical and material consistent
with those of the local tradition, If necessary in order to meet new
demands caused by environmental damage due to climate
change in recent years (increased rainfall ).

The current regulation considers as incompatible interventions:
* the carrying out of consolidation and repair work using
concrete (reinforced or not) or other materials incompatible with
those of the local tradlition,

* filing of gaps (localized and / or diffuse) and finishings using
materials, the chemical-physical technological compatibility of
which would be difficult with local materials;

* creating, ex novo, pieces of masonry, replacing architraves
and creating frames with materials and techniques incompatible
with those of the local tradiition.

Interventions considered as compaitible, to be carried out with
reference to indications in the appendix “Typological Guidelines”
(integral and substantial part of the present regulation):

* reworking of areas missing material on any part of the masonry
shell (lesions, cracks, cavities and diffuse erosion) using mate-
rials and techniques compatible with those of existing masonry;
e reconstruction of collapsed parts of masonry, using materials
and techniques compatible with those of existing masonry,

* reworking of plaster, materials and techniques compatible with
those of existing masonry;

* restoration of morphological and dimensional characteristics
of openings and the repair or replacement of existing frames, in
accordance with original techniques and materials,

* protection of coronations from effects of atmospheric factors.

Article 19 Terms for intervention on horizontal systems

This article deals with the terms of intervention on horizontal
palmwood systems. It defines guidelines and compatibility

of interventions, concerning pathologies related to deformation,
degradation of wood, and breaks.

These interventions must be inspired by the following principles:
* interventions on the horizontal systems must be

compaitible with the technical-constructive, morphological

and dimension-related characteristics of the original materials;

* the level and range of horizontal systems must remain
unchanged;

* the work must include the use of construction techniques anQ  mm
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materials which are typical of the area or, in exceptional cases, of
construction techniques and materials which are compatible with
those of existing horizontal systems, if necessary in order to meet
new environmental demands due to climate change in recent
years (increased rainfall ).

This protection requilation considers as incompatible
interventions:

* the integration of elements which could change the structural
behaviours of existing attics, using reinforced concrete or other
materials, the chemical-physical technological compatibility of
which would be difficult with local materials;

e consolidation or repair work using concrete (reinforced or not),
in addition of finishing elements of concrete mortar or other non
breathable materials, the chemical-physical technological
compaltibility of which would be difficult with local materials;

* ex-NoVo creation of masonry using materials and techniques
incompatible with local tradition;

* addition of closing or sharing elements characteristic of foreign
construction types.

Interventions considered as compatible, to be carried out with
reference to indications in the appendix “Typological Guidelines”
(integral and substantial part of the present requlation):

* repair or replacement of horizontal structural elements
(distorted, damaged or broken) and sealing layers and finish
with compatible characteristics of existing materials and
techniques,

* the addition of any lacking functional layers, using materials
and techniques consistent with the characteristics of existing
attics and coverings materials and techniques;

* repair or replacement of passage architraves with materials
and techniques compatible with the characteristics of existing
ones.
LINEV FINAL AND TRANSITIONAL STANDARDS

Article 20  Emergency work

Emergency work carried out without compliance with the
requirements of this requlation must be adapted to it within
six months after the cessation of the reasons that determined
the urgency.

Article 21  Expansions and new construction

Increases in volumes and expansion of existing buildings may
be allowed only after a specific and detailed study of the new
«Plan for Protection and Recovery of the Architectural Heritage
Ksour of Figuig» as a second paragraph of Article 5 of this Regu-
lation when it comes into force.

— The reconstruction of destroyed buildings, even if it has been



a long time, is not considered new construction, as long as it
respects the model, volume, area of sediment, construction
methods and characteristics of the materials of pre existing
building.

In all cases, buildings will be created according to the
construction terms adapted to the prescriptions of the
current requlation.

Article 22 Final and transitional standards

Buildings and structures constructed before the implementation
of this transitional protection regulation have one year to adapt
to it. The adjustment must be made, where possible, by the
recovery of the components of the intervention according to the
terms of this regulation.

Where this is impossible, appropriate precautions must be
implemented to ensure that non-conforming interventions do
not affect the general appearance of buildings and the urban
context.

According to Article 5 of this regulation, for a detailed urban
regulation of the interventions in the Ksour, a specific document
will be elaborated, namely the “Plan for Protection and
Rehabilitation of the Architectural Heritage of the Ksour of Figuig”,
which can also be prepared to the scale for each ksar (in this
case, the plan will replace the present rules only for the relevant

part).

The application of this «transitional requilations backup» will cease
when this Plan takes effect.
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Appendix 3] i

Typological quidelines _
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| Part | | Explanation of the urban structure |

RECORD 1-1 Urban morphology 1-1 3313l
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* The urban morphology is

characterized by a compact Saoklly . Aalall cLall e gull

structure, made up of houses ol ool ool on 3Uaas LILIN

W and covered streets. The houses, Salskd > : o
AT structured around a patio, are Seladl e Junnd cay Lulall

A adjacent to each other. They share . . . o

outer walls and stand on three e g g £ gud HLyl ddassl gy el sl

levels: ground floor, first floor and v i 2 4

— 3L A s Lasts

terrace. 2kl S ol o

—doball Jalue g Solall LG yias

* Inthis urban system, the houses .t . R

open up onto the inner courtyard, GyY¥l elalis s Oala bl a4l

communication with Zhe‘ street sUaial
lakes place through a single

entrance. The street is essentially
covered by the upper stories of

houses, itis lit and ventilated by L) ety el 138 o @
- air shafts, located at street junctions . e g “ .
- - carrefours, entryways to homes O el Llaay dlalS duala s
- to guide pedestrians in the Bl el L ol
labyrinth of covered streets. FeEos . SRS e
(M' ZJJAY zs.AA J\A'." ¥ JA-U
= Such an urban structure allows
for complete functional autonomy, oL ‘;"—*-“—'J JY| Lbias Jas,
the protection of houses from the L&as el
outside, and avoids direct sun onto C 5 4 Sl oda
outer walls of houses thanks to the Loala Audlh s 9 ol PLJRYEN
covering of streets: thus, this urban PO o
structure provides a good control Akl 5yl ol as 3

of environmental conditions,
especially in cases of extreme
heat.
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Explanation of the urban structure

The patio house

* The patio house is structured on
three levels (ground floor, first floor,
terrace) around a patio of varying
dimensions.

* The ground floor was once used
mainly as a service area (storage,
space for animals, restrooms). It

is not used in more varied ways. It
is made up of: an entrance hall, a
courtyard, galleries surrounding the
courtyard, rooms, and a stairway.
Kitchen and restrooms are located
in a corner of the gallery, or over
the stairs if there is no reserved
space. The entry never opens
directly onto the courtyard, which
is only accessibly via the gallery.
Often, the entry to a house Is indi-
cated on the streets by a light well.

e The first floor is the most
residential part of the house, with
essentially the same structure as
the ground floor: gallery and rooms
around the empty space corres-
ponding to the courtyard. The only
possible variation is in the shape
and size of the rooms, which may
be larger in order to cover the
street, Often, part of the gallery is
closed to increase the number of
rooms and the gallery space is
used for chores.

* The terrace, which covers the
entire house, is accessible to
inhabitants.
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| Parte | | Explanation of the urban Structure |

RECORD 1-2-1  Residential typology The Patio 1-2-1 3313l
_ T ’I el Gkt

sLaall

k. *

<Ll CJ:\.QA." ;L.A_QJIJ_,L °
e gally el ggll Joynall JaSiun
ERTEEN £Laall u“-.‘-.'u-o alia )
o8 8555 (3 SN G Gul 53Y)
Jeobs Cuua e gud g0 Ly 585 510
58 530 250 1200 sk

* The house receives air and light e ool s 5 ol

via the open space of the patio. Jaandl A
Its dimensions vary according to
the number of arches between the

pillars which define the sides of the ‘u“b-;i)“ sans £Laall aaty @
courtyard. These pillars, which are

2 levels tall (6.50m to 5.00m) are Jaal Q:JI PG Jull,
arranged according to a standard . . N R
spacing of 2.00 x 2.50m; deter- olelis e 3] Juaaiu .ol sall
mined by the reach of palmwood SJA‘.iJi ‘uﬂb—ai 39251 5 dnyse

beams. B
o ‘ I Gl a8 3 X2 412 X 1 5 danye
* The patio is characterized by the

number of arches, and thus by the 13,058 olabus oli wila
pillars which define its sides. There « _
are thus square patios with 1, 2, or (58 1x1) 2,50 x 250
3 arches, or rectangular patios with ( )

1x2or2x 3arches for each side, ~

of recurring dimensions: (w98 2%2) 5.00 x 5.00 —
-2.50 m x 2.50 m (1x1 arches), R . _
-2.50 m x 5.00 m (1x2 arches), &l ((ms3 3%2) 7.50 x 5.00
-5.00 m x 5.00 m (2x2 arches),
-5.00mx 7.50 m (2x3 arches), efc.

w88 2x1) 5.00 x 2.50 —

9\.’&”&\95,331:03?&“@;.3? °

* Sometimes, the patio fs not . T .
centered in the house, but shified ailoa sl I cnan bl 3
over, to the point that its fourth wall KK e
s a blind wall, DR

* Certain larger houses are
characterized by a more complex S gl o, jaais @
typology, with two or three adjacent

patios. However, the functional Crelidy dugdas STl :

arrangement and the elerents LIV O byl yie &) Ji
that make it up are essentially the . . L
same. LSS (S paalially aaals ol
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Parte | | Explanation of the urban Structure |
RECORD 1-2-2 Residential typology The Stairway 2-2-1 3303l
i - Sl il
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* The stairway between the gal-
leries of the first and second floor
to the terrace is usually located in
the corner of the house, near the
entryway.
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Parte | | Explanation of the urban Structure |
RECORD 1-2-3  Residential typology Galleries 3-2-1 33l
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* The courtyard is surrounded
by galleries which distribute the
rooms on the ground floor and

first floor. The doors and win- by daaidll slaiasll s
dows of these rooms open onto em celiall ds ol 5030 e sl
the gallery: as an intermediary ST 2D 04O 51
space between oulside and (oS5 3) ia,u 45 o sLaalllia
insidle, the gallery also acts as . . R

a thermal regulator in a position 4—.'3')-" S ] J= 134
fo protect living spaces from el 28l .

extreme temperatures.

* In the older typologies, the
gallery, at the corner of the cour-
tyard, cuts the sides at a 45°
(chak r'kan) angle; this avoids

i 4 ! | the need for a corner pillar and
i i | | l facilitates circulation within the

o -
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Parte | | Explanation of the urban Structure |
SCHEDA 1-2-4 Residential typology Rooms 4-2-1 3313l
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* The rooms are long and nar-
row: the longest side is parallel
to the sides of the courtyard.
They are often dark and poorly
ventilated, barely lit by a door or
small windows opening onto the
gallery. The latter is characteristic
of guest rooms when there are
any.

Of the same typology, the
rooms that cover the street: their
width varies between 2 to 3m.

A few homes still have a type

of room very common in the
most ancient houses - the ksar

- meaning a square space with
a central pillar (or rectangular,
with 2 or 3 pillars on the axis, so-
metimes featuring a mezzanine
(moukhfi, dehliz), the latter being
used for storage.

* In this type of house, the logic
of distribution, and thus the ar-
rangement of rooms, is not tied
to functional specialization. All of
the rooms have an almost iden-
tical shape, their use depends
mostly on their location with
respect to the different levels

of the house, the galleries, the
sides of the courtyard. The result
is a very variable functional distri-
bution which allows, additionally,
a sort of seasonal nomadism.

* This does not exclude the
persistence of certain functions,
especially with respect to the
different levels of the house.
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* The terrace is the highest level
and also the roof of the house. it is
an open space, with the exception
of the small volume occupied by
the stairway, and the small gal-
lery which generally occupies the
southernmost side of the house.
The gallery is open to the terrace,
or protected by grates made of
wood or cane.

* It is often used as a shelter for
animals, or sometimes as a guest
room, surrounded by a wall with
windows. In the latter case, there
may be a porch or veranda which
protects from the sun, and even a
restroom in a corner. Apart from the
constructed parts - the rooms - the
terrace Is surrounded by low walls.

 There can be passages which
link neighbouring terraces.
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Part Il

| Reading of observed changes

RECORD 2-1

Additions

leries

Ground floor
Incompatible interventions

e It is forbidden to obstruct the
gallery by partitions.

First Floor
Incompatible interventions
* |tis forbidden to close off the
sides of the gallery overlooking the

courtyard by walls or windows.

* |tis forbidden to use the gallery
as a bedroom.

1-2 3313

Terrace
Incompatible interventions
* It is forbidden to close off the

sides of the gallery overlooking the
terrace using walls or windows
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d3g,Y1 Juaa

Ll Ballall

LW jue oA

ool sh Unal 3 885,30 aaw piay @
3alall

LW jue oA

@M Bl s JLas) aiay o
Lla Laul gy L0l Il g0
el ala

38 30 Jlaataal giny @
ol

Loy o Maus

Loayall 3l il ga JUASH piay

Olyoa Lol g ol I

daala) salss ol

oola sae - Al ¢ ,La - oriental.ma 238




dlacall &Y gaidl 3418

| Part i

| Reading of observed changes

Additions

RECORD 2-2

Ground floor
Incompatible interventions

* It is forbidden to occupy the
patio with provisional volumes.

First floor
Incompatible interventions

* [t is forbidden to occupy the

gallery with temporary volumes.

Provisional volumes

Terrace
Incompatible interventions

* It is forbidden to build volumes
on the terrace in addlition to the
buildings housing the gallery and
staircase.
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| Part Il | Reading of observed changes |
Covering the patio 3-2 3a1aadl
s olalay
sLad)) dalais
Galall

LW jue oA

i dalidl aaas Gl (e
233 Oy iy o

A

Ground floor First floor Terrace
ch.z.u.ll
Incompatible interventions Incompatible interventions Incompatible interventions
* |tis forbidden to cover the cour- * It is forbidden to cover the cour- s . . L
. ) . das b
tyard with a portion of the gallery: tyard with permanent volumes. o it Mo

the size of the courtyard should
remain unchanged.

plaals Tl 2ubis g ¢
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Part Il

RECORD 3-1

Ground Floor

Compatible interventions

First Floor

* It is possible to close off parts
of the gallery overlooking the
courtyard with wooden grids

or with canes, but not with glass
frames.

Terrace
Compatible interventions

* |t is possible to close off parts
of the gallery with light screens
between the pillars that support
the roof.

* Making a porch to protect the
gallery when inhabited is allowed.
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Part Il

Functional reorganization

RECORD 3-2

Compatible transformations

-

Ground Floor
Compatible interventions
* Closing one side of the gallery

or canes) to house missing
services (such as bathrooms,
Kitchen, space for animals),
where the gallery is adjacent
to a blind wall.

with light screens (wooden gridss,

First Floor
Compatible Interventions

* Jtis possible to turn certain non
essential parts of the gallery into
rooms In order to gain a room, or if
they are limited by a blind wall.

Facilities

Terrasse
Compatible Interventions
* Building a gallery on the

southern facing side of the house
is authorized.

2-3 3alaadl
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Part Il Functional reorganization |
RECORD 3-3 Compatible transformations Closing of the patio
Ground Floor Etage Terrace

Compatible interventions

Compatible interventions

Compatible Interventions

* The covering of the courtyard, in
the case where the building would
acquire a public vocation

* The covering must not change
the natural lighting and ventilation
conditions.

* For the choice of materials
compatible with these types of
interventions, see the following
appendices.
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Abpenaix 4

lechnological guidelines _

Explanation of the

construction system _

For study purposes, a three dimensional virtual building
model was created. The possibility of gathering the objects
and dividing them by layers proved to be very useful in
order to analyze spatial, technological and construction
characteristics of the building.

In the analysis, reference is made to UNI norms which
define the construction system as made up of two sub-
systems: the Environmental System and the Technological
System.

Following the UNI 10838 norm of 1999, the first system
defines “a set structured by environmental units and
spatial elements” whereas the second defines “a set
structured by technological units andjor technical
elements.”

A-1-a- Environmental system

The building in question stands on two levels, located wi-
thin a set of four buildings, which are simply other houses
or streets, some of which are covered.

The spatial units on the two floors are classified into three
types, as shown in the diagram below:

a) internal spaces with small windows/openings;

b) covered outdoor spaces (circulation around the central
courtyard),

¢) uncovered outdoor spaces (the courtyard).
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daaad (AU AU Laiyy c@iliad jaalic s Lin wlaay 33,5 A<y
(AT jaalic Tawlss 5l /5 Lua 555 @lin g conn USga Lo gana

) Al Q1

o)l o L 5Se e yama ks 6 pls cmusiuns Sle Saall Sl un g
olan il g Blaks Lpdny 3ok sl soal Jolie Al oo il ol

: aLal el ] iy LaS il 3 3 550 Gyl e ZsLail

Coladd [ 3 ymhue Ml e 8l dglals olslad (0
(oSl slidll Joa 8 5a) Blaia duayla oleliad (o
(sLaal) A giia dua s wleliad (¢

°) (] | b

(i All areas | olsLadll ie gana

Pr- Vironment:

tal sy 1 spatial units

Lslasll elasgll s ool 2 Uil

uala sae - bl 7 ,La - oriental.ma 244




A-1-b- Technological system

The analysis of the technological system makes reference
to the UNI 8290 Norm of 1981, establishing the nomencla-
ture and terminology.

From the UNI classification there follows a set of more
in-depth levels necessary for analyzing the technological
system:

-a first level, the Categories of Technological Units;

-a second level, the Technological Units,

-a third level, the Categories of Technical Elements,

-a fourth level, the Technical Elements.

As defined in the UNI Norms, the entries in each level are

based on homogeneity. _—
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Technical ] solaall | Categories ol | Technological ] olsagdl | Categories of ol
Elements &uay | of Technical solials| Units Zaglgi<uy | Technological Slaa gl
Elements R Units da sl g3l
Continuous =] oulu¥I | Direct =] wslwY! | Foundations olwlud! | LOAD = gl
wall Jealszall foundation BEAEN| All technical aliall € BEARING Ualadl
foundation elements of -+ 5.5y | STRUCTURE
the construction “*UM:‘ | ‘u: o |
system = sf““ £ Al the = “’AJJ S
contributing to Ja < HL“J technological Lol sl
the transfer of el &Y gan | units and olas slly
building weight to o j,q S technical Ll
the ground. elements Loatiall
belonging to o s
the construction ‘L":“" plasl
Masonry Ll Vertical szl | Elevations olaladll | systern and with Jeis g:""J
elevation Lo ganll | Al technical aliall < | e function of Jend daybs g
elements of the ?LE:"‘ gyl | sueporting the =Y gan
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construction Ll sl oads of the ) RISt
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et elevation  mm L33Y1 | to supporting =Y gaall | binding its parts. selyal
vertical andfor Ji /5 Lo sanll
horizontal loads o et
’ Lelan, dLasyl
by transferring . Lwi.mé' |
them to the = ol
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Masonry ] Ll | Peripheral olUasall| Vertical wall isastl jluall | WALLS = gl
walls 3, ,5lull | Al technological T slua Sl S
units and - ety | Al
La gl i<l = |
technical o JJL;;.H technological _u JA"J “:lsi
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A-2-a Distribution of the technological system

-

old 4, o

>SS Al aygs §21

Load Technological ol
Covering j ddasill bteafi;’g {lalad) daayll Unit . Slaagdl
structure Categories ia gl il
Ldaatl LaaY) Lhasll Sloaall Llatll u“\_wm Techno/og/ca/ olaa gl
Lalall laall sl / / Units Laa gl Sl
/ Lower / Elevation Foundation
Upper horizontal Peripheral
coverings covering walls
Caaddll R_HA;YI Oloaadl Ll Llas u“\_u_,ig Classes of &b
/ / L5l llijei Lagac Sl Technical Elerments raliall
- - N b .-.."
Roofing Ground / / / / h
fioor Perioheral Horizontal Vertical Direct
wails elevation elevation foundation
Y I AN Lol el oaolse el Shbeall Gl | Tochnical alic
/ / / / / d..al\,:ux.“ Elements i N 33
Paving Paving Masonry Beams Masonry /
of roof Direct
continuous
foundation
N
\&/—
L=
2 B
S .
: f) : ?.
Y j /\
o o e
. S e © 2 L g
.8 _ =) _
. T . .
: : j_:l / S
. . o g =
N S =
: : 5 =)
. . 7/ = /
c\o/f— § f
Lt 2 E E
55 g .
o e =
&= 3
Q
k)
@©
]
—
y Y
®
[

247 uala sae - bl 7, La - oriental.ma



A-2-b- Analysis of technical elements

[-2-b-1- Technical Element: Masonry
Materials: ADOBE BRICKS + MORTAR

ol juoliall Julag .21

Liadl s A8 yuaiall 121
LYo + Gl Ge gl al sall

Ly Detailed cross

s

Masonry Adobe g\\_.u g
diagram Sl section shuass  masonry RN
Bricks = o s | Materials: = al gall
2Ly | ADOBE ol
by hand Sand: 55/75% 55/75% : Jo
wsb | Mud: 10/28% 10/28% : Ja ]l
bricks ._d 80 | Clay: 75/18% 15/18% : (ulall
Dimensions: ‘alaal Water: 15/30% 15/30% : ¢ Lall
30x15x10/15 15/10x15x30
(wood mold) ; (wia e SI)
40x20x15 15x20x40
(metal mold) .((.5._\:»._\; <L)
Load bearing Jela el | Techniques o Lagill
masonry 80-50 claw)
(50-80cm thick) oo ouse (Siativ
made of stacked e pelsie ol
adobe bricks oly3 e A8k
on a layer of 2,5/1,5 claw)
earth mortar ( iali
(1.5/2.5cm thick)
Implementation ok Sl | Implementation dalye
of adobe bricks ol e | phases Slanyl
carefully lined s da8ms
up on a layer s e
of earth mortar. o 41 5 YO JF9Y —
Parameters /7 &l g3l | Performance /7 Laga4ll | Conditions to respect /Lol yial cal oIl oslal <Y
Presence of - | af ual o | AESStance to static T LSl Jol gall &o gl | SeCurity = Lo
lesions e = :"‘ and dynamic actions MPA 3) <salinull
and sagging oa s, (3 Mpa = hollow bricks, 2
2nd class) Soaall Sl =
(u..ul iaull
Presence of sinkin: - : 5 | Control of the solar factor, WA 43 Comfort b
Wall thickness ¢ ::;ﬁ |-Z:f control of temperature I Jau:)t-:j: =h
. (transfer: K=0.80)
Lack of structural Ll Bua gl (Al | Sealing Sl
integrity olakls aal s
Presence .
of discontinuities
Presence of SINKING - olads aal s [ Ventiation — 3 0qall —
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A-2-b-2- Element: FLOOR - ROOF
Materials: PALM WOOD (beams & karnef)
+ CLAY

il yuaiall 2,020

(GLSs oalse) Jeaill Ctia < alyal

Type B floor B & A8 Type Afloor A & das8us Diagram g\\é_.dl el
(beams and olaass Uaulse) (beams & kamef) (BL S alse) O flOr Ladaall
oleander rods) (Loa a8l LB e
oo ‘14 Llse Palm wood | sl < Karnef RYRWIR Screed MaBre//a/s / ; = o gall
FEGA| - 2N beams & oS uall Ll 3l of clay | ¢ beams: paim woo .- s .
| e — 55 .“"L:jj and lime | (Boproximately 15 x 20 om il i s olse
o ¢ 3 — 3dem—% dau»iu J| o sang | section) (Lu,85 yiatin 20%15 ,l3)
. a3 - +'T Al ead coating | * Closing: karnef s < JLasyl e
T £ — &7 acm ‘_,;- I ) (approximately 34 x 20 x (Jiatiw 4% 20 x 34)
F—18em —% v ¥= | dcm) Cidl e
Y e | * SCreed: o Sl ’ | all
* -Clay (approximately 10 cm R £ <Al -
T | thick); (L85 yiatin 10 claw)
4——da 40 a Blcm —4 ™| -ime and sand , Ol yaa -
e — (approximately 5 cm thick), ( 8 Jiatiw 5 ¢ )
*id.cm* — ————— _whitewash B 2 e
- . . —
(approximately 3 cm thick). R R =
(L8 jiatin 3 claw)
Techniques olag
(tyoe A floor) (A g5 Layauall)

Main beams made of palm
wood, floor covering made
of karnef; finishing layer of
whitewash and sand.

Implementation phases
(Type A floor)
Implementation

of palm wood beams
(about 34 cm spacing),
placing of karnef cover
using a screed of clay,
finishing layer

of whitewash

and sand.

ClA e Ay o2))5e
RN PR IR
Al gy 3233 Adydull
Jlae¥I Layds (3,
Jeolly saalls LsLesll

Syl dal e

(A g 5 Lasiull)

Sl G )l el 5l
et 34 Lals) Juanll
S ey (L
Sl Ge dallay Sl
il Lk ol sSudll
deolls el

Palm wood beams / Jaaall Giuay () e | Palm wood beams 7 Jaaall Ll (& 5l se | Constraints to be respected /' Lyl yial cay oslal S
Thickness = 8,830 claw |Resistance o static ] LSl Jol gall o gLas | Security - o
of the floor and dynamic actions i< atally

Thickness 48,83l elaw | Control of the solar factor | gueadull Joladl 3431 50 | Comfort Al
of the floor and temperature ) 3yl

Presence of olakds aal g3 | Sealing S Ludll

aiscontinuities e — —
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A-3 Building Construction Phases = sl saadl Jalyae 31
PHASE 2 - Ground cover 0o Lhis : 2 &aall  PHASE 1 - Masonry olulu¥: 1 Uaall
using clay S uall Slyall continuous wall foundations Al Aol giall

PHASE 4 - Structure of el Ay 14 s el PHASE 3 - Structure/Elevation Aalas f30 0 3 da Ll

the first story floor using palm oaulsa LJ;Y! Balall ) of the first floor dj}” Balall

wood beams . using adobe A
Jasill s Al

PHASE 6 - Horizontal covering LasY Lbaaall : 6 dayall  PHASE 5 - Horizontal (Fwall) Lakaasl) : 5 syl
of the first story floor using a screed Uawl sy J J‘m Bolbll da,3.31  covering of the first story floor JJ‘Y‘ Galall Lagasl 3,asY)
of earth, sand and whitewash. ’ e . e . Using kamnef ) B ‘L‘: L

Ry dess ols e & SLIL
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PHASE 8 - Structure of L3083 Ay 0 8 Uyl PHASE 7 - Structure/Elevation Llad [/ Ay 1 7 Aaall

the floor of the last story f | T Yl gy Offirst story walls ) dsYl " .UAJI ol

using palm wood beams CROR RIS using adobe o OO
l.. ) i N U‘-“UL'

PHASE 10 - Horizontal covering of the iLasyl Lbaasll: 10 Ua Sall PHASE 9 - Horizontal covering (Leasall) Lbaasll - 9 A ,all

second story floor using a screed of R_Im:,l .‘;_“ Ll iaaa.g  Ofthe second story floor ) ‘L'“:JI Ul Taaasl

earth, sand and whitewash R R - using karnef < S e
eadly deslly Sl Gl L SIL
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il 35,3
Explanation of the state of ] sl
preservation/

degracation
O][ The bU//O//ﬂg _ osaaill 4 glatll La bl Aala ) e Aaslaal Ul 360,35 oKas

5933 A Jalsall ¢ sanms e Jlaadl o sgie Golay coneall 1aa 35
Ll s cgolall (JLaa¥ s 5Ly allad IS ol pud) oo jatll (2 LaasY

Loy o Lie M olyudll &b giws o83, Sl aals ol
The analysis of the state of preservation helps to understand the = D055 "J = == h ‘?A‘}‘ S !
progressive dynamics of deterioration. In this respect, it should be Jeriuall 15 (e de g gall o lidhaiall Cua guald A1 diall 634 (3 sa8s
noted that the concept of obsolescence applies to all factors which . TR . - . .
generate progressive decrease in performance of a construction Ao Ly o pemadlly Ao yally dalis ¥l Lasass 9‘"" ells 5
system. Obsolescence, physical, functional and technological,
lowers performance below a threshold of “minimum acceptable R o R .
quality“as established based on the user's expectations and those 3el,8 Leaa B Sy ‘(AJe.Lo slge J_u:u.._.) dasuny L;'L"‘ ‘a\.!&l yalss <
defined by requlation, mainly security-related. _.,I a3l zopilantiall asalall Q\_iélﬁ PRI L;“ iall 303 TR
Faced with a “simple” constructive system (using few materials), il ¥ =ru.\_’ |
the analysis of the state of conservation of the building can be . . R e . . . R ey
summarized in two parts, corresponaing to the two materials used: ‘J\-'A-‘-‘l) fﬁ“‘" 9')-‘-" sl Ol dusaall faally g‘J‘ Jalas (e um—"&
faw earnh ano wood ULl siag Zailly Hlaally Bue il Zaling GluwY Cowas (3353
From an initial visual analysis, pathologies of raw earth (detach- sblaileia,. SO e == N (
ment, cracking) strike, for different reasons, the basement, the W Hgaus =1 /0 olilaall 5 dllss
walls and the top; they are analyzed in records b/1 - deterioration . . .. oy Lt
of the shell. (u_u_dl ()....SJI) &4,4_\." ‘Glej.cw) cially A8lagdl Gl uayl o) LS
Similarly, wood-related pathologies (dlistortion, breakage, decay) Ll AL — 2 / o ololaall 3 Laana bl lly (5, sall Cas
affecting floors and lintels are grouped in records B/2 - deteriora- : = .
tion of horizontal systems. — R

BYYN-ID Y

30 ol ,0uSS) s
ol e

[Nl e g
(Bl

B/2 - DETERIORATION DAL 2/9
OF HORIZONTAL |
SYSTEMS (distortions - s

and breakage Lyl
of load bearing LSSl C‘A.&-")
elements | decay [l s liall
of horizontal Ll Syaas
coverings) (LstI
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B-1-a- Deterioration of the shell

Main pathologies identified by a visual analysis:
DETERIORATION DUE TO EROSION

N TERTIYVIINE

Bl Guadly an Yol Ea 11 1Y)

el e wSU saus

Definition

“Erosion” is the removal of superficial parts of the element, as a
result of the action of atmospheric agents (water, wind, ice).

ot aaiall o Liadaw elyal Jlalil 3 Jiaty (caill) Gl yasyl
(el sl s L) Luasalall Jol sall

Syl

Localization

The phenomenon can be seen in specific parts
of the shell; it can originate in certain parts, such as the
basement and coronation.

a3 ol oSar g 1MLy Lol elial (3 5,80l saa 5500 of oSay
(Eadll) Bshally 3ac B Gunlinll fo Ay (e LML

gl

Erosion
in the basement

Possible
causes:
Driving rain
(water action).

Predispasition:
Functional
deficiencies

and performance
weakness

of the roof.

Compounding
factors:

Lack of
adequate
canalization
fo evacuate
water,

Lack of
maintenance.
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Erosion

of the wall —

Possible
causes:
Wind action.

Predisposition:
Characteristics of the
material (porosity and
fragility).

Compounding
factors:
Exposure

to periodic
winas,

Sun on the
facade;
Acceleration
of wind in
covered
passages;
Lack of
protection

and maintenance.,  mm
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Erosion |
in the coronation

Possible
causes:
Runoff and
stagnation
(water action).

Predisposition:
Slopes of
horizontal

planes going
fowards the walls.

Compounding
factors:
Exposure to
periodic winds;
Sun on the
facade;
Accumulation
of dust and
materials;
Lack of
cleaning

and maintenance.  wm

e s

Sac )l (5 stun

sl
: dSae
3555l Nl

(Ll Jas)

: jagidl Ul
olabiwall ol
525 Lga pall L,3Y)

Olyaall

ol paus
ERESPR

fgalgll Guaks

£l gally HLaddl paas
bl ole
Alally



old §, »

Progress of the pathology =] gpnadl jelad
Erosion can evolve from an initial state, barely noticeable, R R R . .
to @ more significant state of crumbling of the surface Cwgale Ul M Ao Nall Cais  Jol sy (o cadll Hglaty o) Sy
(with‘ the appearance of "gaps” of material, localized (635 43 I ( £ o5 \,i 2 ga Bolall b (ool 1) cainll oy
or widespread), which can lead to the collapse of the . . X X
element. il 5Ll I
The parts affected by erosion are first the coatings g Al sl Mally s Llanll Yl 2 el Al Gl eyl
and mortars which seal the earth blocks to create the walls. RIS S 3l <
When erosion attains the earth based mixture which makes TS <
up the blocks, the physical decomposition of the materials Jaad (S5 U< (3 O1AI e (SRl bagladl a2l Laias
and their loss of cohesion can be observed, which provokes 3y |2l Lan a3 g o 5
. oty Le<as 4834 ol gall (ulall sl
ruin and collapse. In short, it is the reverse of the construction Sl = Al T S &
Process. ) F\—L!-"JL“AA u.S.: 4.’\! (uAi_‘.A." QS-Q\’
Changes in ] alnas  Constraints ] =lal <)
performance oleasll 3 to be respected Lgol il Ay
All condltions relative = dlaiall by dull ¢ gana
-reliabilty ‘ LSl — to the safety of users, 1S ¢ o lanindl] 1o
fmec/jamca‘/ resistance Jolgall Lol all 36 glaall — as well as the defense S o= . }
fo static actions PEXAA || ‘ and prevention of e als4dl, Llaally 5 -113 “Ta
-mechanical resistance damages against accidental 3 ; X :
) =~ Manill LKAl Eo oLl — | gadl &gl s | 2
fo dynamic pressures = Sl A'i"uf" factors, in terms of Jeloadl Sanlse “fg_J > g ?;’ N\
—m‘echan/ca/ resistance ) ) eyl performance of ol Jlas Bl 9, :4 .
[oImpacts Sloaall LSSl ds gLaall - construction systems. — asbdlzadsin|| 73 2
. S
-temperature _— Sylyall sl . — =
control ‘ 1S IS all — _
-waterproofing I_I 3
thermal @oloall Jyadl — All conditions related dSlatall by il & 5ana J
insulation Lol e ool Ga3) e — {o the state of the Ll Al s || <
-control of thermal L*s)‘);! c o > ‘ constructed system, e : § N\
inertia Kl — adapted to users' life, o Sl e CauSall £ 2 <
“sealing 251 ASLuwall — health and activities. el T 'iJ 5 é § “g
-draft-proofing as O
- T 3
-soundproofing Feall ool § 2
-CONtrol Of FOUGNNESS ela luall L s 360 ,0 — 5 3
IS
@
& 3
-control of Ldl,e — All conditions oy gl B re \
chromatic . related to how . )
and superfoi oaslasll ‘ S — O oo Ll ) (se g
characteristics Lol 5 o J_|_|| the building. Oalaniuall é
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Deterioration of the shell made of earth:

EFFECTS DUE TO WIND ACTION

EROSION

Erosion of the basement

255 ool sae - ALl 7 ,la - oriental.ma

Sacldll cay

Erosion of the wall
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Ll Jad e da36 LUl
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Deterioration of the shell made of earth: L oo,V G A

EFFECTS DUE TO WATER ACTION clall Jas e da3U L1
RUNOFF O M
Runoff progression Ol olas

".,.-._-unu Cvre A i

TR

Observation of the phenomenon 3 yalall ddaadia

The evolution of the deterioration shows the “inverse of the construction
process.” The images show a crumbling masonry wall (photo a) which 55 (Sl Juabusall (e ganill g3 el

has lost the homogenizing mortar and which shows the first phase of LY a3 ( as, \,JAJI) ei8s aa ey hlas 3 geall
elevation of the building (photo b with molded bricks laid dry). ( : ‘) SL) dulas G| ‘Yl Usyall 5pm 3yl
o sal Jlddast Sons plasd

Bla Ula g e gl L yiall ol

'.J;-. T:r"i- g

(Photo &) (i5,5l)  (PhoOIO b) (0 8ypuall)

uala sae - bl 7 ,La - oriental.ma 256




B-1-b- Deterioration of the shell

Main pathologies shown by a visual analysis:

CRACKING

old 4, o

Sl jeaui ol

Bl Guatly aa Yeall a1 1Y)

[Cx

Definition

entire shell.

"Cracking” Is the formation of long, thin vertical openings over the

Lo gac 48,35, Al b lats 0 5SS o (3akilly

Sy 2

Localization

The phenomenon can be observed in the intersection
of perpendicular walls, where support beams for floors
(and roof) rest, under lintels or in openings.

olales b dgaganll Glhaall il 5 5 allall Jiaus oSay
olatall sie o gl mad daiasll (ol se

sl

Cracking
under
alintel

Possible
causes:
Concentrated
loads.

Predispositions:
Dimensions

of beams;
Characteristics
of materials

Compounding
factors:
Shortened
lintel

.S}S‘)Alo DYJAA

FWELTFIIN
(weolsadl pulad
Algall jailas

: dadlia Glawl
Jobky L

257 uala sae - bl 7, La - oriental.ma

Cracking
under
a beam

Possible
causes:
Concentrated
loads.

Predispasition:

Dimensions

of beams;
Characteristics
of materials

Compounding
factors:
Inadequate
bonding

at the top

of walls.

olaias Cracking olasis
ot of the e
is)le exterior Ll
masonry shell GJ‘A’J‘—!

| Possible = |
. causes: o
. 4—!5-“ D/ﬁefenf B MSM
3850 Y gan support ol
behavior R
(ground or floor) (°)J-"-"°- ("-.‘SP)
el Al oaLY) Laleul!
. Predisposition: .. H
Lol .
o= Performance (Rt
foa,ledl of the
slas land or e -
J'JA.“ oS base ) D5 !; I dla
o . structures sl oYl el ,as
P dailis olad _ Lol ol
Ll .. Compounding
e c factors:
Lasladl gl (3 Errors in © ol 1
) buicing Poadlie Qlad
execution — el i s laa



Progress of the pathology ) apadl jehal
Cracking can materialize through capillary slits, . . .
or by vertical boring of the masonry: the result is often Ll (§d5ac Hia ol e a¥laadl & Aiads 358k e GEEA wunty G Sy
extreme: collapse of the element, el HLgsl as I 5 L Ll Lol
The “capillary” level is often a result of a suboptimal .
contraction, revealing negligence in quality control of BEEN ‘%Wu—‘ e 5ulaSl e Lille @7\—3 52 3a8all ol ggM' (s sially
the earth used (too muaddly) or execution (clay that is ‘( fadall (e Xad3ye dpud e gia :) faxiwall lyall 30 9o 345050 @ 53
too wet dries too quickly). Drying cracks are regular . ) X . X . ’ i) - _ ~ .
and vertical. Contraction can be caused by high Gl olaangy (Lo s “b" S el QI 3023l (5 53 e
hygrometric variations. o A8 olaad dant (55 O GuleSOW (S g g0 5ae slailyy dalitie
Lslo i

The more important cracks are generally caused by
structural problems mainly the result of execution
errors, changes in the building and accidental causes: il S ellaal el ya 40ty JSUe Lo gae Lgad oS aa¥l o lE85A0,

the material is then subjected to excessive stress, such |k Le £ . . [N .
‘,A)A_ué.\\.n."_i:m\_c L] Ll ‘|).u.\44_s.:&\.u
as high compression, punching, flexion, traction and o e Pl oo # ot SR S

bfeakage. — .‘).\.S:db %Jlj%;y"’ ‘u"‘.’i:""\’ ‘E‘JB'"J ‘E;JELLAS ¢&‘)-.§A C}LEJLA‘Z
Changes in ] olymas  Constraints ] Lal g1
performance olesall 3 fo be respected Lol ial Janh
-reliability Lsgiyll — All condiiions relative dalatall b g3l ¢ gana
. cal resist SN . 1w N =
mechamcg resistance ool sl Ll all Eo gLiall — to the safety of users, 1S5 «cplontuuall To Yo }
fo static actions Ll ‘ as well as the protection - — —“l3 T2
-mechanical resistance | . L oLaall and prevention of damages e 3-.3\-3‘9-“‘9 Llaally .q %
to dynamic pressures Jolsall LSl f"’»’ - against accidental factors Jlas 5 A, ladl Jol gall g 9 \
-mechanical resistance LSaeligall in terms of performance . ¢ _J . NIES
to impacts Slosall Ll all Lo glaall — of constructed systems. ASbldaYl olu8 || e zl §
>
%
g
-temperature = 3,y 48l —
control ‘ Lol LI 38 Lus — 3
-waterproofing ) All conditions related Glazall b, ¢ gana | | K
-thermal ol dse — to the state of the .
nsulati . P N | ‘sU&:\.“ Ul || <
insulation i< ls — ‘ constructed system, S IR N\
~sealing il 1€ s — with respect to users’ lffe, daaly dlat l)lel G%) 2
-draft-proofing oA health and activities. o Leateall 3ot 'SI\, S= ¥
-soundproofing 3 Joe — s £ 8 =
o e S 5
-control . |14 g:‘ .3l & § 8
of roughness — = s dasloe = 5 -
o4
iy 3
—control — Ldl,e — Set of conditions Aalatall b yiull ¢ gan \
of chromatic sl ‘ related to fow o Seaall &l yul >
and superficial o= the building is Oalaniiwall dl ol (e S
characteristics — Labadly 405U perceived by users. Ll §
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B-2- DETERIORATION OF HORIZONTAL SYSTEMS

Main pathologies identified by visual analysis:

DISTORTIONS AND BREAKAGE OF LOAD BEARING

ELEMENTS | DECAY OF HORIZONTAL ELEMENTS

LA3Y) dakii¥ Heau3 2.0

50 paall Guadls Unaall T 11 1ua Y
L8 janliall faas /TLelall jusliall (5S5) § oty ¢ la el

Definition

"Modification of shape” means the change of the shape
of a body due to an external cause.
‘Breakage” means a disruption of the integrity of the body
aue o an external cause.

PP UV & JE PUNPY < APTVPT JU PR A | JFOEE
UMJQUQASMI S&J@dhl‘é_}q«f&/&m»

Syl

‘(ﬁ‘)\é

Localization

Changes in form can occur in all horizontal structural elements
(beams and lintels), intermediary floors, roofing, openings. Breaks
are possible in the horizontal elements of structures, at all levels, and
in all systems (floors, hallways).

L sl L&Y jualiall JS 3 JSa 3 ol a3 Laa Yo (Say

olaially o Laadly o3l Calin U (LS guy (o ,l5e)
olystaal J$ e (ol LasY) jaliall 3 Lk oleaill
(Sl a0 o liniug) Lalis¥I S

gl

Beams

Possible
causes:
Obsolete
elements,
Distortion

of horizontal
elements,
Stagnation
of rainwater.

Predisposition:

Performance
deficiencies
(functional
and static)

of the roof

Compounding
elements:
Insufficient
structures

for canalizing
rainwater,
Lack of
maintenance

.

ol

: diSas

52_9_\3 J.sa\_s.c
zlasel

rolaall

. ¢ 3,89
Slea¥l sl 055,

 agdl Al
dgaga 0 ool
JUORENT
sl
sl syl
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Floors

Possible
causes:
Obsolete
elements,
Rainwater
infiltration,
Distortion

of horizontal
elements.

Predisposition:
Deficiencies in
structural
element
performance;
Incorrect
systerm design.

Compounding
elements:
Lack of
maintenance.

Lintels

Possible
causes:
Obsolete
elements,
Excessive
loads

Predispasition:
Deficiencies

in structural
element
performance;
Incorrect
system

design.

Compounding
elements:
Lack of
maintenance.




Progression of the pathology = il el

The different pathologies can be considered to be closely

tied to the evolving processes of the deterioration of floors, the Sysbiall elyluall pe 3ady JShy day yo AR sV kel (Say
roofing, and lintels. S gl e Laidly Aaaill | gaus
The bending of horizontal structural elements (phenomenon . .

considered as changing the shape) when pushed to extremes (USad! 3 juae yuma5 5,al) £ i) 3LSEYI jualiall usSS ol el gl] 5 ,als g
results in br‘eakage; the main cause beending and breakage RS PRI JJS“ AL s u-‘l (59555 a3 Ll 31 s 113
of beams (in the structural system which supports the floors) . . : e . = .

and the lintels of openings (hallways, doors, windows) is ‘C*'JM) oladall Sl (‘—“*“Y' pes 954-" QSJ-.‘-‘-!-“ \“Ué-‘-" g-‘) o2l sl
excessively heavy loads and, as a result, a poor assessment fand &5Ual £y oudil  JGIL o laa Zad3jall &Y ganll ) (3:‘|J:‘ wb—.’i
of the capacity of elements, either during the design phase or . L‘:.dl s 5 Al e .l Laall
during the management of the building. AL s (S ol ¢ gt SRl

The second cause Is found/‘ﬁ z‘fze act/oh of water, ‘hum/‘c/ity/ salally (o aall 8,0 pally o gty o lall Jas u"! g}‘—“‘-" Ll R
excess heat, frost: the materials’ chemical and mineral natures . R R . . -
can change. They can lose their consistence and break Lo 5Se a8as 5 dbunally LilaasSll Lgmagls 3 55ki5 o) (Say ul sl
(vegetation can provoke separation and, as a resu, . ~ 5 ‘QJL:_“_U (Jlasil jalgls &uas C)i "oy ALl Jmu|) <5

impregnation of water on the surface).
’ ) ARTISNT
Parasites and salts also provoke change in the structure of sa Sl gall JIn3 g ol gall dany  ghas o Loy j C)L;YI o olalishll (s
materials. The decomposition of materials is, of course, - R - - AT £
) . ) ) ) delaadl) & gl Jol gadly 8 58 lis dliatall dalas W i ily Ll ()
major for systems which are in close contact with atimospheric (; ) ol faloally 8,0l W& : ‘f‘" C"'u .
agents (roofing) or with the ground (floor to ground). -(z-:.‘-“sjﬂ) oYL gl

Changes in ] CH A & Constraints ] =lal <)
performance sleuall ) {o be respected Leslyinl iy
-reliability = LSl —
- m'echan/'ca/ Jolsall TS 1S all o gLaall — All condiitions relative = dlaiall by dull ¢ gana
resistance T fo the safety of users, 5 o o Lol Lo
o static actions sl as well as the protection AL : }
fmgchamca/ , oY yanll LSS all Lo gLaall — and prevention of damages o LBl Llaadl || 43 T2
resistance to dynamic R against accidental factors in Jolgall Lgalge 3 ‘J—‘éS“ R
pressures LSae iyl terms of performance o @f g 9 N\
- mechanical resistance lowall LK all Loglaall — of constructed systemns. olyad Jlaa (8 dus Ll kS j ®
X - c3 . 14
to impacts . | e il — PNV | = é
- mechanical resistance LSSl e - 5
fo hydraulic pressures LSl ol gaall g
<
— ol s 3,
-temperature 3ylall sl — I I 9
conrrfo/ ] 5L S Ll — _ N
-waterproofing S
thermal insulation g‘)b;_ll Jodl — Al conditions related Glatall b gyl & sana Qg% o
fi . . , to the state of th . T v
-control of specific Taanall Ly, all 5, 0dll 448l — o e siae o1 e (Sl el Ul || £ 2 5
heat capacity : constructed system, N 25 S
sealing <Ll — with respect to users’ life, aomgalball kL =3 §
) Wi - ¢ LSO
~draft-proofing 25 gl IS Ll — health and activities. Oalaaiwdl dbisl, || 5 E
-soundproofing . . 2 s
-control Foall doall = £ 3
of roughness — ola bl & gia 4481 ,0 — ¢
N\
—control of Z_‘s.\\,ﬂl Sl Z_.\_Bl)_a _ Set of condiitions 1alatall L\,J.LH £ s 2
chromatic < related to how the ll sl 3
4 aing i i Calaniiwdll el ol (gaay D
and superficial 4_3;];“."\, building is perceived = STICE . 3
characteristics by users. AR
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Deterioration of wood floors:
CONSEQUENCES DUE TO LOADS
AND ATMOSPHERIC AGENTS

CHANGE OF SHAPE: DECAY; BREAKAGE

Lintels

Advancement of deterioration

oaslse

old 4, o

Siaaiall (38 saus

Lintels W

- =Fi 1 AR - T P 3
=y, TIT S ety WPV """"lf!.-"vt-_—'-r‘"
.-'!‘ g ¥ £5% : [ r i :

" i r = -
- ":1.'-_' ' B ek g
/ ' 1

261 uala sae - bl 7, La - oriental.ma



Interventions

z;u//d/ngs

C-1- Interventions on the masonry shell =

*The specifications relative to the dimensions of the devices,
tools and techniques to use are part of a more in-depth section.
The current work was developed based on an indirect visual
analysis, through previously produced graphic and photographic
study materials.

S

s—Ls

) S S W |

Ll B e oMauil 1g

The C/1 record concerns
the entire raw earth masonry
shell. It defines, for problems
identified during studies of
deterioration (B records),

the guidelines and compatible
and incompatible actions,

as well as those that must
absolutely be carried out
with precaution, in the face
of erosion and cracking
phenomena.

The D/1.n (D/1.a, D/1.b, D/1.c,

D/1.d) records describe

the work, the materials

and operational techniques™
of work specific to the
basement, to the shell

and to the coronation.

YL § gana ags C/1 8313all
wan3 ay goaill ol Ll
Leale ipasall JSLaall Lol

osaattl Jea olul,all Jia
L sill sulidl (B =lalaal)
Seidl Jlae ¥y Lpwliall Jlac ¥l
e A Jlae YIS Ll
Lalso (B oda Ly pladll Lakas
385y catdl Jolge

D/In (D/l.a. D/1b. &l3laall
lgally (Jaall (ans (D/1.c. D/1d
N[EER U S IN P JE I
Golally (3l BuclEll due 4l

dellantul Gy S s lagilly ooy ol ¥ anay Lol olags sl *
Siiles g Jalad Gelaad e Jandl 1ia 53 a3 a3y Baan3 La o oo sl
G il Adl 2 53500 5T Lalaylaaill ol s sl 30Le ye B saall cally
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C-2- Interventions on horizontal structures = TN RULTE S ECREN v )

The C/2 recoro/‘concems = e dud SN Ay o C/2 33laall
palm wood horizontal . R . .
systems. It lists, for problems dplly (las &Y daaall Gt
identified during studiies of A o Lgale 5 yatall JSUall
deterioration (B records), L .
the guidelines and Sl3liall) ssasnll doa ol
compatible and incompatible Jlac ¥y Lagaa sill isaloal (B
actions, as well as those that - R -
‘ LMo il Jlac Wl g (das
must absolutely be carried 231 d B
out with precaution, given L Ly e\—,‘-a-“ L_;’-u-.' L_;l" s
the distortion, decay and ‘C‘é s salshs dgalse (;9
breakage phenomena. .
. &.&Al" 9 O.ia:\.“ 9
The D/2.n (D/2.a, D/2.b,
Dj2.c, D/2.q) records D/2n (D/2.a.D/2b. olalaally
describe the work, the .
materials and operational Slsally Jaall ias (D/ 2¢.Dj2d
techniques * of work specific PO | W Wr{ WY N | C Wi |
to the roofing and on 5 - . .
a8 g s laall dae 01 e
intermediary floors, Hloe 2esill J >
as well as openings. — olagall 15K g Aoy oll
Z*Th/e spsi/'ﬁcin"ons re[/ar/ve to the df/;nefns/oms of zhde d(zahv/ces; Ldlanial JERS g:“" IR _.JJ_‘SHJ N aaay Taysyall ola g sall *
ools and techniques to use are part of a more in-depth section. . . R . . R .
il (] I 3 a3 . 5 ds s
The current work was developed based on an indirect visual = "‘m_“’l‘dﬂ b "_“ Jarll 138 52 k3 et GG e
analysis, through previously produced graphic and photographic G (sl dadlye 55530 o) dalaslaaisll ol guu eyl Bubo e Busaall Cpally
study materials. Laml
C-1- INTERVENTIONS ON WALLS | @olsadl W e edass 1g
Coronation Gkl Siding (wksll) Lubaaxtl Basement saclall

263 ool sae - ALl 7 ,la - oriental.ma



Guidelines

Interventions on the raw earth shell must be compatible with the
structural behaviour of the masonry and with its morphological,
dimensional, material and chromatic characteristics. The openings
must remain unchanged in number, position, size and shape.
Compatible interventions against erosion and cracking:

* for the base, control of water evacuation (a.);

* for the wall, the filling of cavities (b.), re-coating (c.), reconstruction
of certain collapsed parts of walls (d.), restoration of morphological
and dimensional characteristics of openings, with repair or replace-
ment of frames (e.);

* for the coronation, protection against atmospheric agents (f.).
Construction techniques and materials must be local or, excep-
tionally, compatible with those of existing masonry. Transgression

of traditional construction is only authorized as a response to new

requirements due to recent climate changes (increased rainfall).

dagaa gill (gulsall

LS 5all) o bl s Lasdo Il M e o Maatll 055 ol g
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Compatible Interventions = | JaiMa A LS
a-Regulation of water N

with materials and oLl ol ey slaall palass —
techniques compatible .Z_y..\.“.i)ﬂ oaslaall ‘u)ls
with basic characteristics. .

b-Fixing of masonry R I P
gaps, from the basement 3 gk “,|_,_\;;i) dasll ) suclall

to the top (damage,

. . | e . o) 9
cracking, cavities algar (Hhtie O Mawy Slsad

and widespread runoff) LS 5 ol gl LasMe o Linas
using materials and - .

.89 1oyl yaadl
techniques compatible sl Olyae
with existing walls. ol gas Blanl) ayaas —
cfﬂgnovaz/gn of ’ LTS g ol gal LasHe wliiss,
coating using materials
and techniques compatible Bagagall Glaall
with existing walls. Olyaall f—‘f)%i Sy solel —
ad-Reconstruction of .
collapsed parts of walls. Byl
e-Restoration of L) o laal) sole) —
morphological and e - .
dimensional parts of colagall Ll

openings; repair or LU sl Ji @2
replacement of frames in

accordance with original sl =ik o uf"’
techniques and materials. s
-Protection of the " -
| gadl G laa —
coronation against Jo "AJ = d"u =
atmospheric agents. — A gall
Interventions to be Carried Out with Precaution =

Complete replacement of seriously deteriorated structural
systems (advanced forms of deterioration), in accordance with
local techniques and materials. —

(Uasy
v

BIRERC IR g JUIRVE L By

Incompatible Interventions
-Changes in land involving
the accumulation of water

daiMa yuif OMALS

near the walls. Olaall o8 sl paas
-Consolidation work and eiawdl e o pacs d\-"-ﬁ" -
filing cavities using reinforced « R
con?:fete or orhergr}naZef/‘a/s o Y ol Babs ol bl
non-compatible with those Apdadl yadastl ol gall
of‘fhe /Qca/ Zraqmpm. v 5, I slehall o s sole) —
-Filling in of missing material, .
localized or widespread, Lerasdle ad olgas Buiaall
using materials not easily Qa bl e dyuulEsll ol gall ase
compatible with traditional i <If — 150l
materials on a physical-chemical T oo
level. a3 d5lgs JLakl Hlanl —
-Use of a barely breathable oo LeiadMe Laaly il
finishing not easily compatible ., w e g .
with tradlitional materials e aslaandll Gailyseall La Ll
on a physical-chemical level. RN kil Y PON
-Ex novo creation of masonry ALl o Bagan 9':).Ai:)\é.:|| _
parts using materials not easily

compatible with local materials. slsall & Leaaide ol ol e
-Implementation of lintels Aadadll

using materials incompatible

iaSWs yac ol S g el —
with local tradlition. RE e e -

-Implementation of frames Aalaall aylasll fond
using materials incompatible LMo aé ulgas olyUs) wlae] —
with local tradition. . -

-Creation of walls to raise Aalaall s flasll &
buildings. — oLl bl glhaa lasl =

i L ALl A%y oA
Slgally o Lamall 33 g Saiiy 3, atall L sl Lalis W 215l
Al
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D-1-a- Water Control

Basement / coronation

sLsall & aSailf L
Gkl / saclall

Description

From an indirect visual analysis, the
environmental conditions of the oasis
of Figuig reveal problems essenti-
ally tied to rainwater (due to recent
climate changes). No phenomenon of
upwelling from the ground have been
observed (the desert is stone).

Work to control water must be carried
out after cleaning the ground and
eliminating parasitic agents at the base
of the masonry.

It is necessary to:

- evacuate water, moving it away from
the base of walls in order to avoid
stagnation and control the slope of the
terrain

- dig drainage ditches around the entire
building,

Ll 5ue s G duLaball L3l gill 5Ly G, Y) Ciulass

NEWSNT
O Busaall aally Hiulie jaé Jalad (e LS
das o JSUis g3 aad dalgd duill 3,0
La bl olaaall Hlauil) Ua oYl sloay Lulud
sl 358 o Jas ¥ (3,8 ol gl
Lyaa oa,Y1) 6o,V o o LU o Lall
(Ll

axy elall o el Jad oo JURYI a3 o i

TR

O Olpaall 3uels e Laslasly coluall Cay yunt —
£ laasl Ludlye g LassS,y wias Jal
LelaST LU Jga iy el 3 5las] —
8380 dalbs 5lan) —

- lay down a permeable screed;

- protect the base of walls from water;
- raise the elevation of the ground floor
to prevent water entering inside. — Jalall
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Techniques

For water control:

- create slopes from the base of the masonry towards
the exterior, by creating a slight inclination of clay,

- create drainage canals, directly in the ground, possibly
consolidated with local stones

For the coating and waterproofing of the basement,
as well as the coronation and walls:

- dig the soil at the base of the foundations;

- arrange a layer of broken local stones at the base
of foundations,

- mount the local stones to the stabilized earth
mortar (whitewash, sand) on a layer of stone (from the
foundation up to 1 m above the ground) after having
re established levels),

-arrange alternating rows lengthwise, creating an
inclined section at the base, to compensate for the
load distribution when the section is greatly reduced,
- assemble the stones in the ground to obtain better
binding and increase the structural resistance of the
masonry.

To elevate the floors, using new useful layers:

- disassemble the eventual floor and salvage the
materials,

- excavate the ground until the foundation level;

fill the interior masonry,

- add a layer of stabilized clay,

- add a screed (o lay paving or install a layer of
waterproof protection before paving,

- compensate for the gaps in materials on the
coronation of walls and add protection of local stone.
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Materials

- local earth to create the slopes, the layers for laying
the coating, the screeds, the pavement and to fill the
gaps in the masonry,

protection of wall coronations,
- wax and black soap for protecting the earthen
coating.

- local black stone for drainage canals, crawl! spaces,
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Caution and Recommendations

- prevent the implementation of systems for water
collection near buildings,

- prevent the implementation of exterior paving of
concrete or waterproof materials;

- exclude the outdoor implementation of slopes
inclined towards the base of buildings.
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D-1-b- Reconstruction of gaps of materials

Walls

the raw earth masonry in Figuig
reveal problems (erosions,
damage, cracking, cavities

and widespread runoff)

mainly due to execution errors
(technological deficiencies),
deterioration processes and
lack of maintenance.

The repairs and consolidation

of masonry should be performed
after cleaning the wall and
removing both the remains

of coatings and particles of
earth (using compressed air).

It will be necessary to:

-for cavities and fissures located
on the wall, restore homogeneity
of the wall with an earth filling,
using the construction technique
of the existing masonry or by
vaporization of earth into the
cavity;

-for cavities and fissures
distributed on the surface of the
wall, gradually restore from the
bottom to the top. For walls that
are highly washed and eroded,
the consoligation can be done
using wooden formwork
embedded into the earth.
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Techniques

For cavities and cracks located on the wall, it is necessary to
use the technique of «resew-undo» for the damaged part:

- after having washed and removed the crumbled material
corresponding to the fissure, the area to be repaired must
be moistened and filled with a mix of straw and clay.

For cavities and fissures distributed on the surface of the
wall:

- moisten the clay wall with pulverised water;

-install a disposable wooden lattice (in order to reconstitute
the verticality of the wall and better apply the new earth mix)
- mount the first level of forms;

- moisten the part to be consolidated,

- fill with a mix of clay and straw (the process can be manual
or mechanical),

- wait for drying and for the filling to take (about a week,
more or less according to the period and exterior humidlty);
- remove the formwork and go to a higher level;

- repeat the procedure by successive strips, each around

1. m high, until the top is reached;

- await the complete drying of the wall.

For openings, it is necessary to re establish their
morphological and dimensional natures correcting the
recesses in the described manner and by preparing places
for lintels.
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Materials

The materials used must be vernacular, specifically:
- local clay for consolidation and filling,

- palm wood for formwork;

- locally traditional materials for chassis.
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Caution and recommendations

- verify the origin and quality of the clay to be used for
construction;

- do not use materials other than those recommended,
particularly those that are incompatible with intervention
supports.
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D-1-c- Reconstruction of parts of masonry

Walls

Ll slyal Lals) sulel 710

Olosall

Description

From an indlirect visual analysis,
the state of raw earth masonries
of Figuig sometimes reveal partial
collapse.

The work for rebuilding portions
of masonry should be carried
out with traditional materials and
techniques.

It will be necessary to:

- prepare the existing walls to bond
with the new masonry part to be
built;
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identified in the existing masonry, in order to prepare the
conditions to begin linking with new masonry elements;
-purchase, or produce on site, tradlitional adobes (verifying
the characteristics of the clay);

- put the adobes to use (after drying and after having verified
the mechanical performances), by alternating rows as they
are laid (one row with the flat side toward the bottom, then
one row with the flat part on top) and, within the same row,
laying the adobes by alternating (on its side, on its end), to
improve mechanical resistance of masonry;

- fill the gaps and level the wall using a large quantity of
mortar, made using the same mix as the adobes, but with a
greater proportion of water,

- allow the walls to dry before applying coating.

- implement the masonry. —_ Ll e —
Techniques olaadndl
For the execution of the masonry, it will be necessary to: ..
) o P SRR | IRV
- moisten the edge of the area where a gap of material is RS
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-verify the origin and quality of the materials making
up the mixture for adobes (if they are made on site),
-alternate the adobes to improve the conditions

of implementation of the masonry,

-use a large quantity of mortar in order to make the
stacking of adobes more compact.

Materials 3lgall
-local adobes; flalae sl -
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D-1-d- Redoing of coatings

Walls/ coronation
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Description =
From an indlirect visual analysis, the
coatings of raw earth masonries

of Figuig show several problems
(separation, cracks and damage),
essentially due to incorrect appli-
cation (technological deficiency),
fo the process of deterioration

and to the absence of necessary
maintenance.

Redoing the coatings must take
place after cleaning of the wall and
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- brush and dust the masonry with compressed air;
- fill in the crevasses and cavities,

- moisten the wall (preferably the day before appli-
cation of new coating).

To apply coating

- exterior coating must be applied in 2 or 3 coats,
with a break of a few days between each layer;

- the break must take place at an outside
temperature between 5 and 35 degrees Celsius,
in the absence of rain or strong wind; in case of
south facing facades, it will be necessary to avoid
carrying out during sunniest hours.

removal of both the leftover coatings ol sliya

as well as earth particles. .

It will be necessary to: ()

- remove the deteriorated coating; Comaiall Glandl Ai5) —

- eliminate the causes of < sautll 9\_,“3 Sl slasl —

deterioration, .

- prepare the masonry surface, feliall Loles lae] —

- apply the new coating. — asaadl Glaadl jlanl —
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Materials

- the materials used are those that make up tradl-
tional clay-based coating, with slight variations for
the improvement of performances, to be evaluated
appropriately.
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Caution and Recommendations

Always use materials compatible with retaining wall,
avoiding:

-synthetic or cement-based coalings

- metallic gripping mesh;

- synthetic finishing paint.

Schedule proactive maintenance.
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Openings =lasall Roofs
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Guidelines

Interventions on horizontal systems must be
compalible with the materials and technical-
constructive, morphological and dimensional
characteristics of original constructions.

The dimensions and the range of horizontal elements
must remain unchanged.

Compatible interventions identified against distortion,
decay and breakage are:

* for the covering.

- drainage control (a.)

- repair or replacement of load bearing elements,
partition and finishing layers (b.)

- integration of functional layers (c.)

* for intermediary floors

- repair or replacement of load bearing elements,
partition and finishing layers (d.)

e for openings:

- repair or replacement of lintels (e.).

The work must use local techniques and materials,
or - in certain exceptional cases - techniques

and materials compatible with existing elements.
Changes will only be authorized to respond to new
environmental needs based on recent climate
changes (increased rainfall).

Qg ol (galaall

L3 Gaslaally ol sall LasHs L3591 Lalis¥I e oMo aihl o585 o i
(Usk) sutos lulsill (55 o my s Taleo W1 L0 W Baa il 201501y A syl
a3 g0 AaEEY) e liall

ot o seailly il o Lase N1 alsh Lgalse 3 Lale iyatall Lasdall o Ma sl

s eUail) dpanlly —
c(@) slaall (ay juns 44350, —

(b)) JLas¥l @ik s Lisleull JBaY alish s alall jualiall Jlaytul 5 & sl -
£(c) Ladals gl bl 21,0l -

NV -0 U SOt (A

(d) L5l YUz apudill ok y Alalall yualiall Jlagil 5l £ sl —
olasall Luall .

(€) S gl Jlasial 5 7] —

Yl pany b — ol dalaall ol sally ©Lasl Jaats of JUEY e
et MU Y] ol 50ty oy Vg 80 sm sl yasliall o LasMall — L5 L1y
o a3ye) 50a Yl ol giall La il o ,uaill ey yall il sugaall s lalall

v

(Uasy
) 4

uala sae - bl 7 ,La - oriental.ma 270




v

Compatible

Interventions

a. Control of water using
techniques and materials
compatibles with those of
existing roofs.

b. Repair or replacement

of load bearing structures
(distorted, decayed or
broken), of layers of partition
and finishing with materials
and techniques compatible
with the characteristics of
existing roofs.

¢. Reconstitution of all mis-
sing functional layers using
materials and techniques
compatible with existing
coatings.

d. Repair or replacement of
load bearing structures (dis-
torted, decayed or broken),
of layers of partition and
finishing with materials and
techniques compatible with
the characteristics of existing
floors.

e. Repair or replacement of
lintels using materials and
techniques compatible with
what already existed.
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Interventions to be Carried Out with Precaution

Complete replacement of seriously deteriorated structural systems
(beams) and intermediary floors (advanced forms of deterioration), in

accoraance with local techniques and materials.
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Incompatible Interventions

- Integration of structural
elements likely to modify the
structural behavior of existing
floors (made out of reinforced
concrete, or out of materials
not easily compatible with
tradlitional materials in terms
of technology or physics and
chemistry).

- Consolidation work of rein-
forced concrete or any other
material incompatible with
those of local tradition.

- Use of finishing mortars that
are cement-based or other
barely breathable materials,
not easily compatible with
tradlitional materials in terms
of technology or physics and
chemistry.

- Use of enclosures and
partitions foreign to traditional
ypes.

- Ex novo construction of
walls using materials and
techniques incompatible with
those of local tradition.

- Creation of new floors to
elevate buildings.

v

SMA LS

Laidle jué

oo Lysais yualic zlasl —
@il gl 535 o Lsla
83aiall) 3 s sall 23U
ol ol gas ol bl iaw YL
Aoalssll sl gall e Lgiaso
A G gl (e
((Sleasll = SLaall

clsall @iawYLy acull eluis —

Audile e 5ol 30l ol 4
Omestuall e Liaidle canns
— Sl sl
Lol ol gall o SlaasS
Slapudly oYLasl sy —

A lall Ln Y e Ay
gy Gloaad waas e by —
SLiliy ulge a5 Y liss,
Aglaal oyt

Glad) Sagaa o laais Hlasl —

Al

8 L AL iy oA

5o atall A oIl 8V (L sadl) Ly saiadl BalinY JolS s
Lalaall ol gally olamnll b (paiiall ) sasill JIS&T) Saiy



D-2-a- Water control sLsall & aSailf j2.9
Roof sl
Description Sy

From an indirect visual analysis, the environmental state
of Figuig reveals problems mostly related to rainwater
(especially since recent climate changes).

No upwelling of water from the ground (the desert is
stone).

The work to collect and control water should stem from the
redevelopment of roofing systems.

It will be necessary to.

- promote the collection of water from roofs - flat terraces
(without modifying the original characteristics),

- Integrate or improve systems for channeling water to
drain (if they exist).
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Techniques

Create the necessary slope for flat roof screeds in order to
prevent water stagnation.

Improve the performance of existing drainage pipes.
Create pipes and water runs using elements that are:

- dry assembled (easy (o inspect, clean, and replace),

- external, not embedded in the masonry structure,

- able to put the greatest distance between the flow of
water and the clay masonry structure.
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Materials

It is necessary to employ the following materials:

-local sand for the screed,

-local materials, compatible on a technological and
physical-chemical level with materials present on site, for
canalization work (when these materials are foreign to the
construction tradition, they must be assessed and chosen
with care).
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Caution and Recommendations

Always use materials compatible with the masonry struc-
ture of the roof.

Avoid camouflaging the evacuation systems by inserting
pipes into existing construction elements.

Schedule proactive maintenance.
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Roof

D-2-b- Requalification ]
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Description
From an indirect visual analysis, the
state of the roof of the buildings of
Figuig essentially show problems
related to rainwater and lack of
maintenance.

It will be necessary to:

- disassemble existing systems (al-
ter having selected which elements
will be replaced and which will be
reused),

- reassemble the elements, taking
care to integrate new elements with
the ones which were recovered

and, if necessary, repaired. —
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Techniques

- disassemble all the load bearing elements and
the layers which make up the partition and finishing
elements,

- select the elements that are in good shape (to be
remounted), those which are to be repaired and
those that need to be replaced;

- prepare the locations for palm wood supports

- Install the supports in the clay wall;

-replace the main frame;

- replace the secondary frame perpendicularly to
the main frame;

- mount the karnef or oleander rod layer,

- create the clay layer with a sufficient slope to allow
water drainage,

- apply a double coating of waterproofing (the first

one with water, the second with whitewash). —
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Materials

The following materials will need to be employed:
- palm wood for the main beams and secondary
beams,

- the karnef or oleander for the smaller frame;

- clay for the screed;

- a mixture of whitewash and sand for finishing

and for protection from water. —
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Caution and Recommendations

Only use local materials and techniques,

for loadbearing elements and enclosures.

Materials foreign to the construction tradition (which
must be carefully assessed) can be used only to
better protect the building against water.

Verify the thickness of the load bearing beams, pos-
sibly increase it in the case of structural inadequacy.

Schedule proactive maintenance. —

o YLaEYl s daladl junliall Lty g Ldaall o lagslly Llaall o gl Jlaaie
o (BB ISty aas 1 iy ) LSl sl e B il ol gl Jaxias of o

s 5ol Ula 3 axiy Layyg dlalall Gl sall el i85

alusgiy syl

cnd sl o Joadl Llaa Jal

Lleall bl ias

273 ool sae - ALl 7 ,la - oriental.ma



D-2-c- Requalification

Jealilh Butel 72,0

Intermediary floors .
oy olaaius
Description =] -
From an indirect visual analysis, Busaall aadly Hilie Hud Julas e L3NS
the state of floors in the buildings of . . P e
Figuig essentially reveal problems s yo JSLio Ll = Ll dla jelis
tied to water and to the lack of Llhaall oMaws & ol Ll
maintenance interventions. .
It will be necessary to: . R
- disassemble existing systems (af- J—‘a‘—"*-" J\—.ﬁi| 4*-‘) AaSLal dalaiy) ol a3 —
ter having selected which elements sl s u:"“ ells Lot PN u:""
will be replaced and which will be ) N .
reused); ’ (L@JW|
- reassemble the elements, taking sl e pasally ualiall S 3 3ale| —
care to /‘n[eg‘/a[e new elements with Ol es Leela yiul o3 u_-\_“ Slls e 3_\__‘_‘%“)_”\_-“_"
the ones which were recovered = .
and, if necessary, repaired. _— LMol 3y nall sie Jl u“‘.’lﬂ
Techniques = oLagil
- disassemble all load bearing elements and the ool - Lk - R fe (o= - R o
layers that make up the partition and finishing Pl JusA W‘Pu s "-’L” Slakdly elall juobiall dSss
elements; o el y phiati Sl jaalially (LS55 sland) B Uls (3 aaliall claml —
- select the elemenits that are in good shape (to be Lyl
remounted) those that must be repaired and those )
that need to be replaced; £ daadll claas olhLSs,Y) ot slae) -
- prepare the location for the palm wood supports; ‘ *f' G _\.;u @ S, Y L) —

- install the supports in the clay wall;

- replace the main frame; i AGAN QS 5 Sule] -

- replace the secondary frame perpendicular to the ¢ ey AN Lo g 4 o3 LI AN LS 53 Bule] —
main frame, « 5 -

' ¢ 1L G leas )l U SIddab 3 —
- mount the layer of karnef or oleander rods, L—SJJJJ - Olediyl U AG, “"‘Sﬁ
- add the compact earth layer, fua s yall Ol dgl Hlas) —
- add the layer of sand and whitewash;  an IIJ s—*bﬂ‘ Ak el —
- pave the ground. —

020¥) laglys Hlan] —

Materials ol gall

The following materials must be used: ol . L.
- palm wood for main beams; P3G ol gl Jlaniaal iy

- karnef, or oleander; for the secondary frame, C Sl oyl sl Jaanll Qi —
- clay for the screed;, . il Te s (1% £

¢ bl a< s Ll 1L ) (s I —
- sand and whitewash for the layer for paving, = ) ' ' L»sd‘)"" - el
local black stone, or a layer of black soap, or wax Cdadbill Lndly o Suall Ol yall —
(typical materials of local tradiition) to treat the grounQ). mmd R P ENN " “3 el —

LBl B yame ol ge) patill ol e G galiall (o ke gl ¢ laall o s ¥ jaall —
o2, ¥ Tallaa (Llaall

Caution and Recommendations alusgig 2l
Onl local materials and techni for all i i

/a;eyfsuse ocal materials and techniques for a oLkl U 5Ly as Al ity Zalaal sl gl Jlanid
Verify the thickness of load bearing beams; possibly (o ol Ul 5 ads wdpll Layy dlalall o)) sl claw 44850

increase it in case of structural inadequacy.
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D-2-d- Requalification Jealil Bule) 92,0
Openings =laiall
Description =] )
From an indirect visual analysis, - I opadls iulie yué Julad oo L3S
[} )AAJ « ’-l’-‘
the state of openings in the walls e o P S = o Lf‘
of buildings in Figuig essentially doyiyo JSUs Ll ad 0 s j¢las
show problems related to a lack of Lleall g_q is
maintenance. ) -
It is necessary to: T
- re-establish morphological and < o lavall xé_m\_.‘_m\’ L L gl sale| —
dimensional condiiions of the . ~
openings, S sl @ Ly sl =
-replace or repair the lintels —
Techniques = IR
- support the openings, . .
- redesign the edges of the openings as shown in g I e
the data sheet on the redevelopment of the walls; COlaadl L sole] Joa 331aall ols slae uun olagall Lol ga A543 ule] —
- check the dimensions of the support lintels O(J the ialus Gpo C‘b'“ ‘J;y] A8 g Gloaadl e (T gudl SIS @ lulis jans —
walls and, where necessary, increase the bearing A
surfaces; £,
- introduce new lintels under existing lintels. — B0 ga gall (&S guadl mal Bagaa S g Jlag) —
Materials =] 3lgall
Palm wood — NTEGA] JUV-EN
Caution and Recommendations = oluogig ¢ Ji
Use only local materials and techniques. . T .
In the most critical cases from a static perspective, e Folaaally 4 holsall g ‘
when the elements are broken or distorted (but (Ldase 5 Qi Os9) dasas Ji 3 So yuialiall 065 Latya “,RSI ajall oYl o
not decayed), hang new lintels onto existing lintels, o LS e el . w et s . . e
without removing the fatter — Boaal sda A5l ¢ g0 dayadll (oS gy Sasandl &S guudl 3alas e
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