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Oum Er Rbia river basin case study

1. Introduction

As early as 1990, the Intergovernmental Panel on Climate Change suggested that population movements
could be the most important effect of climate change. It warned that people would be displaced by
coastal flooding, coastal erosion and a range of extreme weather conditions. Since then, discourse on
climate change has developed and spread to all spheres – from research to the media and politics. The
global nature of this evolution explains the interest in climate change from international bodies and
States, whatever their level of economic development. No other human implication issue has resulted in
a consensus of this magnitude. This is evident in the way in which States and international bodies have
mobilized their political agendas, and in the recommendations made by major global climate gatherings,
which highlight the links between climate change and observed social phenomena, including migration.
There are implications for the political orientations of nation States and their perspectives on mitigation
and adaptation strategies, if not in practice, then at least in policy discourse.

This is proof that the move towards global climate governance is gaining ground, raising expectations and
also creating disillusionment. Some experts point to the interactions, or even trade-offs, that exist
between science and policy with regard to the climate issue (Aykut and Dahan, 2015). They draw
attention to the fact that climate science strives to distinguish the causes and effects of climate change in
order to model extreme hydrometeorological events. However, the impacts of these events tend to be
seen as isolated events in space and time (Enenkel et al. 2020; Zaccai, 2017).

The link between climate change and the state of water resources, on the one hand, and the productivity
of agricultural and rural systems, and the propensity of populations towards climate migration, on the
other hand, is a reality observed in different places around the world (Fargues et al. 2020). Water
shortages are already threatening the lives of populations and straining economic sectors, as evidenced
by the social and production crises that certain environments and territories are beginning to experience.
These shortages are apparent in the large deficits in available water volumes in a context of
ever-increasing demand. The relationship with population growth is clear. However, the question arises:
Who are these populations who are forced to move because of water shortages? This may seem trivial,
but we must ask this question to understand the social relationships that different societies have to
water. Likewise, it is necessary to consider the spatial distribution of water, the principles of its equitable
social management and the instruments used for its governance, as well as the development models that
justify the level of use. Finding the link between climate change, the risk of water scarcity and population
migration makes it possible to pinpoint the complex set of causes that push individuals and groups –
sometimes even in well-rooted societies – to migrate.

Morocco is a North African country straddling two climatic zones, ranging from predominantly temperate
in the tropical north to predominantly drier further south. It is distinguished by a climatic regime with
contrasting seasons, which vary from humid to subhumid, semi-arid and arid. It is a climate with many
nuances and significant variations at different scales, caused by altitude, exposure to oceanic influences
and continentality. Rainfall is unevenly distributed, with 51 per cent of the annual volume concentrated
in less than 7 per cent of the national territory. Annual averages reach 700–900 mm in the Middle Atlas
above Ifrane and more than 1,000 mm on the slopes of the Rif (the upper basin of the Ouergha River),
compared with less than 100 mm in the pre-Saharan regions. Spatial unevenness is coupled with high
variability over time (both intraseasonal and inter-annual), with years of high rainfall followed by dry
periods that can last several years.

The hydrological situation in Morocco today is characterized by a complexity of water problems due to its
geographical location and the configuration of its relief. Long dry episodes of varying duration are a key
feature of the water resources regime (El Ibrahimi et al. 2015), as occurred in 1944–1945, 1982–1983,
1994–1995, 1998–2000 and 2006–2007 (Bouaicha and Benabdelfadel, 2010).
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Studies conducted by researchers from the École Hassania des Travaux Publics [Hassania School of Public
Works] make various projections concerning the impact of climate change on the Haouz, Moulouya and
Ziz-Ghris basins. They predict an average temperature increase of 2.2⁰C and a precipitation decrease of
16 per cent in the long term, and foresee a general trend towards drying out. The Moroccan climate has
warmed significantly between 1970 and 2020, and future simulations predict that there will be warming
in all seasons by the end of the twenty-first century.

In the Souss and Oum Er Rbia hydrological basins – the two river basins selected as case studies – climate
concerns are now highlighting the links between the environment and migration. Environmental
degradation and changing climate do lead to major population displacements in these two basins, albeit
to differing degrees. We start with an analysis of rainfall volumes and observe a downward trend in the
stock of water resources, concluding that the consequences of this decline are not only water-related but
also social and economic. We equate climate change with population growth to explain the trend of
increased pressure on and disruption of the human-resource balance. In turn, this accentuates the
decline in agricultural yields, affecting the stability of household incomes in rural areas that depend on
agricultural economies and accelerating internal and international migration. But not all regions are
equal when it comes to climate phenomena and their socioeconomic effects. Regions with a large rainfall
deficit and greater dependency on rain-fed agriculture are certainly the first to suffer the impacts of
recurrent droughts and to see their populations pushed to migrate. However, the extent to which this
phenomenon can be generalized remains debatable. Issues of causality are also key, including the
intersection of rainfall deficits with population movements towards cities and urban centres, and the
movement of intensive agricultural and livestock systems through the relocation of farms from areas with
depleted water resources to undeveloped but vulnerable environments.

City populations have become a strategic variable in water planning. In times of scarcity they are given
priority in the allocation of quotas for each category of users, generally to the detriment of irrigated
agriculture. At the same time, urban expansion – fuelled by migration flows from rural areas and the
increasing demand for social housing – paves the way for land speculation and the development of
peri-urban agricultural lands, including those enhanced by hydro-agricultural developments in irrigated
areas (Abouhani, 2001). We also know that groundwater depletion and insufficient surface water to
meet the demands of policy-driven agricultural intensification are driving market gardeners and citrus
growers to migrate to new lands (upstream of the basin or elsewhere) that are supposedly rich in
groundwater. Mountain regions and oases have become attractive for this type of investment. These
dynamics provide insights into the systemic nature of the water availability issue and its relationship to
climate, not only at the hydrological level but also in its social dimension. Instead of leading to the
adoption of alternative solutions that take into account the resource balance, and thus encourage
adaptation, these dynamics are accentuating environmental imbalances. However, on a small scale, a
variety of actors (associations, States, non-governmental organizations and international development
actors) are undertaking collective actions in local areas, implementing adaptive solutions for water
management and developing alternative agricultural systems. These solutions are based on a
participatory approach that considers resources as a common good, as defined by the Bloomington and
Ostrom School (Coriat, 2015; Dardot and Laval, 2014).

The issue of climate change represents a paradox between mitigation and adaptation. Mitigation is a
question of reducing greenhouse gas emissions and is measured by indicators, which can be compared
because consensus has been built despite the diversity of policies. Adaptation, on the other hand,
involves controversy between the strategies adopted by public authorities at the policy level in diverse
sectors and the reality of resource exploitation by different users on the ground (Zaccai, 2017).

Drawing a direct link between droughts and climate change, on the one hand, and the deterioration of
living conditions and migration, on the other, would be somewhat holistic and deterministic, leaving little
room for discussion of the aforementioned factors. It would also ignore the resilience of communities
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and the life choices of individuals who do not necessarily fit into the migration mould. This resilience
explains the different realities upstream and downstream in the same river basins. In upstream areas, the
agropastoral system predominates – based in part on community use of water and pastoral resources.
Upstream communities have long remained on the margins of agricultural modernization processes;
therefore, reactions to the decline in living standards due to climatic events may not be immediate and
would depend on the level of community resilience. On the other hand, the effects of climate change
may have immediate consequences in downstream areas that are directly subject to other destabilizing
factors, such as urbanization. In short, climate change is becoming an aggravating factor, but not an
explanation, for the migration movements that occur as a result of deteriorating living conditions in rural
areas affected by droughts and other climatic effects, alongside other socioeconomic and institutional
factors.

Morocco is divided into large water basins for hydrographic and hydrogeological considerations. Water
resources are dealt with at the technical and administrative level to manage stocks that are subject to
spatio-temporal variations. But the water basin is rarely approached as a “geo-economic” region,
structured by flows related to human activities, productive and service industries (taking into account the
changing nature of “water valuation”) and population mobility (historical or new).

In the Oum Er Rbia water basin, the scarcity of water resources has become an increasingly frequent and
worrying phenomenon that affects a large part of the population, particularly in terms of the material
basis of their existence, and pushes them to adopt survival strategies, including outmigration.

How is climate change evident in different areas of the basin? What impacts is it having on available
water resources and agricultural systems? And how do these impacts affect the migratory dynamics
observed at the regional and local levels? These are the core questions tackled by this case study.

2. Oum Er Rbia basin: the context

Geography of the Oum Er Rbia basin

The Oum Er Rbia river basin covers an area of 48,070 km2 (Figure 1). It is bounded to the south and
south-east by the Karst Middle Atlas and the Central and Eastern High Atlas mountain ranges. Its central
part is a vast depression nestling the alluvial plain of Tadla, which is dominated towards the north and
west by the plateaus of the Upper Meseta, Rehamna and the Plateau des Phosphates. At its
north-western end, the basin leads to the Atlantic coast near Azemmour through the silty formations of
the Doukkala plain and the Sahel dune of El Jadida-Azemmour. This configuration of relief and hydraulic
basin conditions influences the region’s Mediterranean climate, which varies from subhumid to semi-arid
and is nuanced by oceanic influences, continentality, altitude and slope exposure (Loup, 1962; Fadili,
2014)
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Figure 1. Geographic location of the Oum Er Rbia river basin

Source: Oum Er-Rbia Hydraulic Basin Agency and Bzioui, 2004

On the hydrological map of Morocco, the Oum Er Rbia basin (see Figure 1) occupies an intermediate
position between the north and south. Among the basins in the northern part of Morocco, the 500 km
long Oum Er Rbia wadi (river valley) is sufficiently watered by its tributaries: the Oued Derna, Oued Srou,
Tassaout, El Abid and Lakhdar, whose combined average flow is greater than that of the wadi itself.
Multiple resurgences in the limestone masses ensure a regular supply to the flow. The Oum Er Rbia basin
comprises 19 per cent of the country’s water resources, produces 70 per cent of its hydroelectric energy
and accounts for 33 per cent of the total national irrigated area.

However, the basin’s climatic and hydrological indicators are increasingly tending towards water deficit.
The water reserves stored in the 15 dams of the Oum Er Rbia system are currently only at 2.6 billion m3,
well below their total storage capacity of 5.1 billion m3. The exploitable potential of aquifers is estimated
at 360 million m3 per year, while the quantities exploited exceed 450 million m3. During the warm season
and in dry years, the deficit is evident both in the mountains, which are considered humid, and in the
less-watered plain, including in urban centres and areas of large, medium and small irrigated schemes.

Two factors are often put forward to explain the causes of migration in this region: i) the climatic impacts
in the basin, including the irregularity and decrease in rainfall volumes, rise in temperatures and more
frequent extreme events; and ii) the anthropogenic pressures on available resources and their impacts.
These pressures are high, given that the basin is at the heart of a dynamic economic region.

At the geo-economic level, the Oum Er Rbia basin has two urban hubs: one on the coast, dominated by
Casablanca, and another in the interior, organized around cities with provincial or regional influence,
including Béni Mellal, Fquih Ben Salah, Khouribga and Khénifra. At the basin’s southern, north and
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south-western reaches, these are fragments of peripheral territories attached to other regions, oriented
to urban hubs outside the basin.1

Water is the basis of agricultural prosperity in the Tadla and Doukkala plains, as well as in a multitude of
small, irrigated mountain and piedmont areas. However, hydro-agricultural development makes water a
factor in the disparities created between different sociospatial categories within the basin. These
disparities can be understood on three different levels. First, between the agro-sylvo-pastoral economy
of the mountainous regions upstream – where the rivers captured by the dams take their sources, and
where water supply problems have become frequent – and the middle and downstream sections.2 These
sections are more developed, contain a concentration of urban populations and are advantaged in terms
of water access. Second, there is a distinction between the central irrigated areas and the peripheries,
which are still dependent on rain-fed agriculture and extensive livestock farming. Third, are the
disparities in drinking water access between towns and rural areas.

These disparities, which result in unequal living standards, are often put forward to explain the reasons
for internal and/or international migratory movements. While the Oum Er Rbia basin remains attractive
for internal migration flows, particularly towards cities and urban centres in the irrigated areas, it is also
a point of departure for internal migration to other regions of the country, and for international
migration, particularly towards Europe. The region’s sensitivity to climate change is leading to a decline
in water resources and deterioration in the balance between land and economic resources. Outmigration
is becoming a strategy for families unable to earn a livelihood through agricultural and/or
non-agricultural work. This generalized decline is likely to leave several areas of the Oum Er Rbia basin
dependent on external resources. The social and economic cost of environmental degradation is high.
Calculations by Arif and Doumani (2012) over two control years, one dry and the other wet, showed that
the gross domestic product (GDP) of the Oum Er Rbia basin rose from Moroccan dirham (MAD) 67 billion
in the dry year (2007) to MAD 80 billion in the wet year (2010). Water degradation accounted for 82.5
per cent of the GDP loss in dry years and 79.3 per cent in wet years.

A nuanced Mediterranean climate

Precipitation in the Oum Er Rbia basin generally has poor spatio-temporal distribution. It is vulnerable to
oceanic influences, and nuanced by the dual effects of continentality and altitude. The basin’s climate is
semi-humid to semi-arid, with rainfall ranging from 200 to 400 mm in the plain, and exceeding 600 mm in
the mountains. Significant variations have been noted in the extreme values, which range from 900 mm
for the highest rainfall to 150 mm for the lowest. Average temperatures at the basin level vary annually
from about 17⁰C to 20⁰C, and are higher in the interior than along the coast (Bouchkara, 2018). Summer
(June, July, and August) is marked by high temperatures, accentuated by dry winds from the east and
south. On the Atlantic coast, however, the sea breeze keeps summer temperatures lower by some 4⁰C.2

In the mountains, the altitude effect plays a relatively similar role in summer, while in winter (December,
January, and February), average temperatures drop very low. Monthly average temperatures calculated
over a 23-year period (1990–2013) at two resorts, Taghat and Béni Mellal, showed significant seasonal
variation inter-annually, with a very cold winter – January being the coldest month – and a very hot
summer – with July and August generally being the hottest months. Minimum temperatures can fall to
-2⁰C, while summer maximums are always between 38⁰C and 45⁰C. Temperatures recorded at the two
stations tend to show a difference of 1⁰C–2⁰C, which can be explained by the difference in altitude:
Taghat is 873 m above sea level, while Béni Mellal is only 537 m above sea level (Idabdellah, 2015).

The spatial distribution of precipitation in the basin shows a significant variation of 240 mm between the
upstream and downstream areas, mainly due to the difference in altitude. From the peaks to the plain,

2 According to a classification by De Martonne, cited by Driouech (2010), reported by Asmaa Bouchkara (2018).

1 At the institutional level, there is formal division of authority. The basin’s territory is divided into five dependent entities, each with an
institutional region: Béni Mellal-Khénifra, Casablanca-Settat, Marrakech-Safi, Fes-Meknes and Drâa-Tafilalet, and into 16 provincial entities.

9



rainfall decreases with altitude, hardly exceeding 400 mm on average at the foot of the range. The 400
mm isohyet line roughly creates an arc open to the west, dividing the basin into two parts with quite
similar areas. To the west of this line, annual rainfall decreases further and barely exceeds 200 mm along
the western limit of the basin between Mechraa Benabbou and El Kelâa des Sraghna (Moniod and Roche,
1972). In winter, there is abundant precipitation, which generally falls as snow at heights exceeding 1,500
m (Bouchkara, 2018).

The mountainous part of the basin is distinguished by a relatively humid climate, with important
contrasts between slopes with a north or north-west exposure and those with exposure to the south.
Precipitation varies between 200 and 600 mm a year, and falls as snow in the highest regions. Overall,
rainfall indices reflect the contrast between the two Atlases: rainfall is higher than 800 mm for the
Middle Atlas and can even exceed 900 mm, yet it is less than 700 mm in the High Atlas, especially in the
south-east. Rainfall is more abundant on exposed slopes, ranging from 800 to 1,000 mm a year. Another
variation is recorded in the piedmont area between Béni Mellal to the east (590 mm) and Dar Oulad
Zidouh further east (329 mm).

In the phosphate plateaus, rainfall is quite high despite continentality, as it is compensated by altitude
and the absence of orographic obstacles to oceanic influences. Aridity, on the other hand, is more
accentuated on the south-west margins, in the direction of the Bahira and the plateaus of Rehamna and
Jbilete. Rainfall is low over this entire area, around 250 mm per year on average. In the Doukkala plain
and the Sahel, spring and summer are dry seasons, and the rainy period runs from November to March.
Calculations by Fadili (2014) at four stations show that the average annual rainfall is maintained
regardless of the period considered in each station – at levels ranging from 353.1 mm in Khemiss
Mettouh (1969–2009), 327.5 mm in Khemis Zemamra (1971–2005), 381.9 mm in El Jadida (1931–2005)
and 359.4 mm in Safi (1931–2005).

The distribution of rainfall, however, reveals a contrast between the Sahel and the Doukkala plain. In the
Sahel, precipitation from the west (haze, fog) mitigates the effects of aridity. According to Débrach’s
(1953) climate classification, the Sahel has a moderate climate, while the plains and interior plateaus
experience a warm semi-continental climate (Mohiddine and Ouadrim, 2017).

3. Climate change and hydrology

Characterization of climate change in Oum Er Rbia basin

At the national level, climate observations over recent decades show the existence of an almost
generalized warming across the country in all seasons. This equates to an increase of 0.2⁰C–0.4⁰C per
decade, which is particularly significant in spring. In addition, there are changes in rainfall amounts, but
with a less homogeneous spatial distribution than for temperature. The tendency towards increased
drying, which is generalized across the country, varies regionally and, paradoxically, seems to be higher in
the north than in the south (Driouech, n.d.).

In the Oum Er Rbia basin, however, warming follows the national trend and is generalized to the entire
basin and all seasons. As Driouech (n.d.) reported, “Temperature increases vary overall from +0.2⁰C to
+0.4⁰C per decade, which amounts to warming of 1.5⁰C to 2.5⁰C over the periods observed. Changes in
rainfall patterns were also detected. Annual totals have decreased by 15 to 25 per cent or even more
over the periods observed at several sites.”

According to the scenarios adopted, there is convergence around highlighting a warming trend that is
confirmed for the coming years (Driouech n.d.).
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Global warming at the basin level

These changes have major hydrological implications, even if, according to many studies, precise data are
lacking to consolidate arguments around this issue. Studies conducted at the basin level highlight the
impacts that future climate change will have on the water resources in the Oum Er Rbia basin. According
to projections over the medium term, water volume could reduce by 10 to 50 per cent, depending on the
subbasin and the model used, and reductions could exceed these values towards the end of the century.
In the near future, the expected decrease would be between 5 and 25 per cent. Particular risk is
associated with decreases of 10 per cent or more in water volumes. According to Driouech (n.d.), there
would be “significant risks to the satisfaction of the demand for water for irrigation and hydroelectric
production, and significant decreases in low water flows even with the least intense scenarios.”

These are model-based predictions, whose robustness depends on the existence and availability of
detailed data on different elements of the hydroclimatic system at several levels, as well as on the
methodology and tools used. It is now accepted, as per Bouchkara (2018), that “this kind of climate
change is likely to induce disturbances in the resources of the basin through a direct influence of
precipitation but also of temperatures and the resulting evapotranspiration.” Beyond the rigour of these
projections, little account has been taken of the human pressures on water resources and of the
variations in water volumes affected by land-use changes and the orientation of economic systems in
different parts of the same basin.

In their study on the Oum Er Rbia basin, Chaponniere and Smakhtin (2006) found that average flow at
Dchar El Oued decreased during the 1978–1988 period, over a total observation period from 1954 to
1988. This decrease was attributed to a fall in precipitation, without taking account of other factors
related to land-use change. However, according to the authors, land-use change may in fact be at the
origin of the decrease in flow. In the upstream part of the basin, studies consider that recurrent droughts
since the 1980s have had an impact on the flows of springs and the rivers they feed. For El Jihad (2003),
annual or summer droughts are a structural feature of the climate in the mountainous part of the basin,
and a characteristic of the Mediterranean climate. He points out, however, that during the series studied
(1960–1990), there was an upward trend in the number of low-rainfall years during the second half of
the period, i.e. the end of the 1970s. The author then questions the probable relationship between this
trend and global warming due to the greenhouse effect. Without excluding the relationship, he highlights
the uncertainties that surround this statement, especially at the local scale and using a “restricted
chronicle of thermo-rainfall measurements (30 years).”

In the Doukkala plain and the Sahel, Fadili (2014) noted a warming trend based on temperature and
precipitation observations at four stations, with an increase in the maximum, minimum and average
temperatures, and a decrease in precipitation over a few months. According to this study, “The increase
in temperatures accompanied by a probable decrease in precipitation (not significant), may have an
effect on the recharge of aquifers in the long term.”

Hydrological deficit and water scarcity

Deficit indices

The overall balance sheet shows a deficit of 0.26 billion m3 in underground water resources, and a
threshold close to the deficit in surface resources (Bouchkara, 2018). According to the same author,
overall contributions at the basin level have declined significantly, by 32 per cent between the two
periods studied (1941–2015 and 1980–2015).

In theory, the Oum Er Rbia basin has the privilege of over 50 per cent of its surface area being located in
the most water-abundant mountains in Morocco, where precipitation is largely snow, making water
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shortages less likely compared to arid regions. However, it is noted in the literature that, paradoxically,
drought is observed in the upper part of the basin as well as in the developed Tadla and Doukkala plains.
Since the 1980s, attention has been drawn to the imbalance at the basin level between available water
resources and increasing water needs for various uses – including agricultural, industrial, tourism and
domestic.

Figure 2. Water balance and the impact of climate change on surface water resources in the Oum Er Rbia
basin

Source: Bouchkara, 2018

Water withdrawals

A hydrological analysis of the annual flows of the Oum Er Rbia basin (see Figure 2) shows that the
average flow exhibits seasonal, and even monthly, variations due to irregular precipitation, which varies
in duration and according to the season. Regarding the irrigated perimeter of Tadla, Hammani et al.
(2006) point out that the available surface water resources halved between 1980 and the early 2000s,
declining from 840 million m3 per year in 1979 to 340 million m3 per year in 2002.

Groundwater withdrawals: the case of the Tadla aquifers

The development of groundwater pumping and mobilization has accelerated the race to dig wells and
install powerful pumping stations, which in some situations have reached the confined aquifers of the
Eocene (Hammani and Kuper, 2007).

The depletion of water resources in the Tadla aquifer is attributed to growth in demand as surface water
has experienced a decline, due both to atmospheric phenomena and changes in the allocation of water
reserves in dams. According to Hammani et al. (2006), the shift to pumping and the increased number of
wells and boreholes observed in a survey of 300 farms showed two periods of intensive installation. The
first occurred during the 1981–1984 drought, when, in response to restrictions on surface water
distribution due to the reduction of inflows into dams, operators turned to the use of groundwater,
installing wells equipped with State-subsidized motor pumps. The second period was 1995–2006, when
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the liberalization of crop rotations (with a trend towards fodder crops) and transfer of part of the surface
water from the Bin El Ouidane Dam to the perimeter of the Tassaout Aval led to a structural water
shortage in the Tadla area and a rapid increase in the number of farmers using groundwater.

A decrease in drilling costs encouraged the proliferation of boreholes, to the detriment of wells. The
number of wells increased from 10,000 in the 1990s to about 20,000 in the 2000s, two-thirds of which
are in the area of Béni Moussa. Even within the irrigated areas of Béni Amir, Béni Moussa and Doukkala,
the density of wells continues to increase. In Béni Amir, pumping has spread to the bour (non-irrigated)
zone on the margin of the scheme. Deep boreholes are drilled to capture water from the Eocene and
Turonian aquifers. A survey carried out by the Agence du Bassin Hydraulique de l’Oum Er Rbia [Oum
Er-Rbia Hydraulic Basin Agency – ABHOER] in 2000 in the bour zone, in particular the Dir and areas
surrounding the irrigated part of Tadla, identified 4,562 structures: 1,345 boreholes (29 per cent) and
3,217 wells (71 per cent) (Hammani and Kuper, 2007).

An analysis of this proliferation of boreholes highlights the role of climatic and non-climatic factors in the
decline in groundwater levels. Climate change is responsible for the reduction in surface water, which
has declined by about 30 per cent in 30 years. To compensate for this deficit, farmers have turned to
practices favoured under the farming liberalization years of the 1990s onwards, namely: (i) intensive
development of fodder crops, which consume a lot of water and supply a rapidly expanding beef and
veal sector (milk, meat); and (ii) replacement of manually dug conventional wells with boreholes that can
capture more groundwater and even abstract from deep aquifers. The result, observed from the 2000s
onwards, has been a generalized drawdown of aquifers (Hammani et al. 2006). According to Hammani et
al. (2006), the significant drawdowns seen in the Dir aquifer and the deep aquifers of Tadla, as well as
the drying up of many springs, and the deterioration in water quality caused by different types of
pollution, are all indicators of socioenvironmental dysfunction due to climate, certainly, but also reflect
unprecedented pressures being exerted on water resources. These pressures are the result of an
increased demand for irrigation water for intensive agriculture and to meet the urban, domestic,
industrial and tourist-sector demand. Demand for the latter is projected to reach 655 million m3 per year
in 2030 and 788 million m3 per year in 2050, compared with 465 million m3 per year in 2015. As for
irrigation water, demand is projected to decrease from 3,318 million m3 per year in 2015 to 3,196 million
m3 per year in 2030 and increase to 3,516 million m3 per year in 2050.

Some speak of a water resource crisis unfolding due to the scarcity and degradation of the resource base
and through increasing competition between different categories of water users. Amidst these pressures,
it is evident that water scarcity has accelerated the transition from State-regulated water within irrigated
areas to privatized water whose use is (only) regulated in the context of family or entrepreneurial farms
(Jouve, 2006).

The pressure of urban demand

The Oum Er Rbia river basin is among the most populated in Morocco. By 2030, the population of the
basin is projected to reach over 11 million inhabitants, or nearly 27 per cent of the national population
(Haut-Commissariat au Plan [High Commissioner for Planning – HCP], n.d.). The rate of population
growth is projected to be weaker in the Béni Mellal-Khénifra region (0.52 per cent per year) and the
Casablanca-Settat region (1.22 per cent), but the trend towards urbanization will be stronger, reaching
80.57 per cent in Casablanca-Settat and 55.7 per cent in Béni Mellal-Khénifra by 2030 (Regional
Directorate of Béni Mellal-Khénifra, 2017).

In 2014, the urban population of the two regions combined was estimated at 6,285,407 inhabitants, with
Casablanca alone accounting for 53.7 per cent of the total urban population served by the basin. The
increase in urban population is observed mainly in medium-sized towns and small urban centres located
on the periphery of large urban agglomerations with provincial or regional influence. This is reflected in
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the unequal distribution of population densities (see Figure 3), which are higher around the cities, in the
irrigated plains and the foothills of the Atlas, and lower in the mountains and intermediate rural areas
between the Tadla plain and the Doukkala, where rain-fed agriculture and extensive livestock farming are
still dominant (Phosphate Plateau, Rehamna and Haute Chaouia).

In a region open to economic modernization and changes of all kinds, the countryside is experiencing
urbanization too. This is evident in the growth in urban housing, and the multiplication of small urban
centres. This type of urbanization is fuelled by the outflow of rural inhabitants who, in addition to
seeking employment opportunities, want to move closer to urban services and facilities in nearby
centres, or simply to access a minimum level of services, including household water and electricity.

Figure 3. A) Size of cities and urban centres B) Urbanization rate by municipality C) Densities by
municipality, 2014 D) Average annual growth rate during 2004–2014, by municipality

Source: HCP, 2014

Pressure on water resources first materializes in the form of increased consumption.3 According to
ABHOER estimates, the average drinking water need in the urban centres of the eight provinces in Oum
Er Rbia basin, excluding Casablanca, is 65 million m3 per year. Service delivery expansion programmes
replacing standpipes with individual household connections will significantly increase water consumption
by poor peri-urban and rural households. According to the estimates of the Master Plan for the
Integrated Development of Water Resources of the Oum Er Rbia basin and the Atlantic Coastal Basins,
urban demand – estimated at 82 million m3 per year, i.e. 41 per cent of total demand – will increase in

3 The current allocation of water per inhabitant per year is 600 m3, which is below the water stress threshold and close to the global water
shortage threshold level of 500 m3.
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absolute value to 110 million m3 per year by 2030, but will account for only 28.5 per cent of a total
demand of 385 million m3 per year.

Pressure on resources comes from the main cities in the basin, where water needs are constantly
increasing. Water from the same stock supplies the phosphate complex and other industrial, port and
tourist facilities on the coast between Casablanca and Safi, as well as those inland (Béni Mellal, Fquih Ben
Saleh, Khouribga, Boujad and Oued Zem). If we align the upward trend in demand for drinking water with
the national trend, we can estimate a per capita rate of 645 m3 per year in 2015, compared with 730 m3

per inhabitant per year in 2005 and 3,500 m3 per inhabitant per year in 1960. With the water poverty line
drawn at 1,000 m3 per inhabitant per year and the water scarcity threshold placed at 500 m3 per capita,
forecasts for 2050 place the average consumption per capita nationally at 510 m3 per inhabitant (World
Bank, 2017).

According to the new Law No. 36-15 on water, urban and rural populations are prioritized in the supply
of drinking water. In times of scarcity, this makes it necessary to reduce the quantities of water allocated
to agriculture.

Water for irrigation

A striking fact of irrigation water management in times of shortage is the restriction imposed on farmers,
when allocations are calibrated according to the state of the water reserves in the dams. The irrigation
programming procedure is essentially based on the situation of the stock available in the reservoirs at
the beginning of the agricultural season and on the estimation of expected inflows, taking into account
the adjustment of water supply and demand (Food and Agriculture Organization on the United Nations
[FAO] and Morocco, Ministry of Agriculture and Fisheries, 2015).

In the Doukkala area, the Master Plan for Irrigation of the Doukkala-Abda Perimeter provides for
850 million m3 per year, but in view of the droughts of recent years, the Doukkala Development Authority
imposed restrictions on the irrigated areas that can be serviced, the crops grown and the irrigation
amount. The maximum allocation for the entire Doukkala area should not exceed 700 million m3 per
year, including 420 million m3 per year for the low service. Conversely, the needs of crops as defined by
the Plan Maroc Vert [Green Morocco Plan – PMV] are 900 million m3 per year (FAO and Morocco,
Ministry of Agriculture and Fisheries, 2015).

In the Tadla area, water supply allocation is fixed by ABHOER at the beginning of the irrigation season.
The agency aims to supply 10,000 m3 per hectare per year, but due to the low availability of water in the
dams, allocations in recent years have been about 6,500 m3 per hectare per year. As a result, farmers use
groundwater to offset the deficit, although it is of poorer quality than the water in the dam (FAO and
Morocco, Ministry of Agriculture and Fisheries, 2015).

Since 2008, agricultural policy in Morocco, under the PMV, has embarked on a process of intensification,
making water a fundamental factor in development. Drip irrigation is seen as a water-saving replacement
for gravity schemes, and is therefore considered profitable. However, the use of drip irrigation does not
mean that pressure on water availability will be reduced, nor even that drip will be efficient for all crops
and in all land situations (Molle and Tanouti, 2017). Quite the contrary; forecasts predict an increase in
water demand due to: (i) the extension of irrigated areas (which does not mean that more farmers will
have access to irrigation, as the installation of drip is a costly investment and would be unaffordable for
smallholders); (ii) high demand for water from the crops chosen (citrus fruits, alfalfa and market
gardening); and (iii) the use of solar energy for pumping (which reduces the cost of water per cubic metre
but encourages uninterrupted pumping).
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Some consider that the strict application of Law No. 36-15 on water is binding on farmers, who must
anticipate in advance the restrictions imposed on water access and adapt their cultivation systems
accordingly. This would push farmers to look for solutions that are not always legal. The pressure on
groundwater will exacerbate the water shortage, which will have critical impacts in the future on rural
economies in terms of farmers’ incomes and employment (World Bank, 2018).

4. What adaptation strategies?

Adaptation of the agricultural system: the case of the irrigated area of Tadla

The land cover map of Morocco (Figure 4) shows a predominance of cereal crops. Until the beginning of
the 2000s, cereals accounted for about 40 per cent of the cultivated area, and together with sugar beet
and fodder crops, occupied 75 per cent of the irrigated area, compared with 16 per cent for market
gardening, citrus fruits and olive trees. Under the system in place, part of the cultivation, in particular
cotton and beet, was carried out under a contract binding the farmer to the Office Régional de Mise en
Valeur Agricole du Tadla [Regional Office for Agricultural Development in Tadla – ORMVAT]. The contract
guaranteed a selling price and compensation in the event of crop loss (due to drought or frost). Inputs
were provided, and part of the harvest was carried out by the State (Cance, 2005). These contract crops
guaranteed an income to small farmers, and offered work opportunities, but kept them in a kind of
dependence on the harvest and payment schedule.

Figure 4. Agricultural land cover in the Tadla plain

Source: ORMVAT, 2016

Under this system, in which crop rotations were not completely free, farmers had to follow the guidelines
dictated by the agricultural administration. The system also relied on State assistance in extension and
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subsidies. A liberal economic direction taken in the 1980s was reflected in the disengagement of the
ORMVAT from supervising farmers, the lifting of regulations on rotations and the imposition of a levy on
irrigation water. These major structural changes in the management of irrigation had an impact on the
direction of cropping systems at the farm level. As a result of competition from other crops, cotton
cultivation in the region began to decline, and the area allocated to beet decreased due to shortages of
irrigation water. Previously, the contractual system was based on these two crops; so their decline has
affected the cash flow of smallholder farmers.

The decision-making freedom granted to farmers led to a new direction for the cultivation system. The
land cover in 2016 (Figure 4), for example, reflects the dominance of three crops: cereals, olive trees and
alfalfa. In the context of individual farms, the use of irrigation water from aquifers allows an increase in
income compared to rain-fed crops, or even those irrigated by surface water. According to Hammani et
al. (2006), “The net margins per hectare are higher on farms with access to groundwater because of the
higher cereal margins but also because of income from diversification.” However, the system is
considered unprofitable overall, taking into account the income generated by a crop and the level of
recovery of the quantities of water used.

Under the PMV, the objective in this region is to improve the productivity levels of irrigated crops by
prioritizing those with high added value (citrus, beet, cereal seed multiplication, common cereals
[irrigated], olives, pomegranates, carob, sesame, almond, walnut and apple). At the same time, it aims to
convert the current irrigation systems to localized drip irrigation systems with a view to saving water.

However, the size of the area being used to grow alfalfa, a fodder crop, shows that the cultivation plans
of many farmers are not aligned with the forecasts of the PMV. Despite being a major water consumer,
alfalfa is ranked among the first choice of farmers. To them, it is a question of securing livestock feed,
which is an important source of income through the sale of milk and cattle, and of securing their own
food (Hammani et al. 2006).

Adaptation strategies for farms using irrigation water

At the farm level, restrictions on surface water use have an impact on farmers’ operations and level of
productivity. This leads them to develop strategies to overcome the shortage so that they can continue

producing. A study conducted in the Tensift region in the centre of the country (Dahan and Grijsen,
2017) identified two groups of strategies: adaptive and substitution.

Adaptive strategies

These strategies introduce changes into the cultivation system and technical options to better calibrate
the water demand of crops to the available water. This does not always mean an evolution towards more
efficient crops in terms of added value. A risk relationship is put forward to explain the tendency of some
farmers to return to cereal production, particularly wheat, the prices of which are set by the government.
They avoid venturing into high value added crops that come with uncertainties in marketing (Dahan and
Grijsen, 2017). In some cases, as in the Tadla and Doukkala irrigation areas, this adaptive strategy is made
a part of collective projects to convert to localized irrigation.

A pilot project for saving and developing irrigation water in the Doukkala area, carried out between 2007
and 2012, was structured around two components: i) a technical component modernizing irrigation
infrastructure to promote more economical behaviour among farmers towards irrigation water; and ii) an
organizational component designed to group irrigators into associations, managing units of about 40 ha
around a storage basin to ensure regular water supply.

17



The results from the project’s two pilot sites, Faregh and Sidi Bennour, showed some optimization of drip
irrigation on farms at several levels:4 (i) crop rotations oriented towards water-enhancing crops, in
particular market gardening; (ii) greater intensification of land use, and water savings ranging from 30 to
50 per cent in the first experimental season; and (iii) an increase in average productivity of crops under
irrigation of around MAD 1.0 per m3 of irrigation water, i.e. a value 75 per cent higher than the average of
MAD 0.57 per m3 calculated for the entire perimeter of Doukkala.5 On the other hand, the system also led
to an increase in the unit price of water to MAD 1.28 per m3, compared with MAD 0.30 per m3 under the
gravity system. This increase takes into account the depreciation costs of irrigation equipment and the
energy price calculated for diesel (MAD 0.32 per m3). These additional costs of water increase the burden
on smallholders. And even though productivity enhancement through adding value to crops can
theoretically increase famers’ incomes, the uncertainty of marketing in an unorganized market and the
competition from large farmers nevertheless remain, which explains why many farmers are hesitant to
adopt drip irrigation.

This smallholder project experienced difficulties due to the agrarian structure, including issues of
inheritance and small plot size. A participatory and negotiation-led approach was implemented at the
two pilot sites to overcome these challenges. But what about the 39,500 ha (51 per cent of the area)
programmed for collective conversion to drip in the Doukkala area, as mandated by the Programme
National d’Economie d’Eau en Irrigation [National Irrigation Water Saving Programme – PNEEI]?

Hadioui, Faysse and Kemmoun (2014) state that collective conversion projects carried out in the Tadla
area have given rather mixed results in terms of farmer participation, stating that “on the one hand
(there are) innovative initiatives and a good quality of dialogue between a small group of farmers and
development actors, (but) on the other hand many farmers … were barely integrated into the various
activities carried out within the framework of the project.” Other collective conversion projects have
been tested in traditional irrigation areas in mountain and Dir areas. The example that was reported to us
in the Tagzirt workshop as part of this project6 illustrates community resistance to adopting collective
reconversion to drip irrigation, because community members risk giving up their right to water and losing
their autonomy by being forced to submit to a collective system.

Substitution strategies

Faced with the inadequacy of surface irrigation water, farmers bridge the deficit by resorting to
groundwater. This alternative strategy, also known as a “hunting strategy”, involves the exploitation of
deep aquifers through expensive drilling, which sometimes takes place on the fringes of legal drilling
regulations. When water resources at the farm level become insufficient, operators with the economic
means go further to find water and install pipes to bring it to the farm. Others may relocate their
operations to areas where water is still accessible.

In the face of scarcity, irrigation water is now centre stage in the competition between different
categories of farmers. Those who have the means develop strategies that allow them to access water
where it exists, which in turn enables them to continue practising the same system of cultivation.
According to Dahan and Grijsen (2017), “The main criterion of choice of one or other strategy then
remains access to capital. The scarcity of water resources thus implies greater differentiation between
agricultural holdings, with direct consequences for the territory and rural development.”

6 Tagzirt workshop held in April 2021. This workshop of local stakeholders helped bring together a diverse range of opinions on local water,
climate and migration challenges. The workshop was convened by Professor Mohamed Aderghal.

5 See https://coin.fao.org/coin-static/cms/media/15/13575761897310/rapport_final-doukkala_juin2012.pdf.

4 The project was carried out within a partnership framework between the Morrocan Ministry of Agriculture and Fisheries, FAO and the Spanish
Ministry of the Environment and Rural and Marine Affairs, which financed the project with a budget of $1,180,000.
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The management of water resources in Morocco is therefore pulled between two extremes: the need
to respond to the growing social demand for drinking water, which involves political sensitivity, and
the imperative of agricultural development, which is increasingly based on the mobilization of
irrigation water. Water policy mechanisms are designed to arbitrate this dilemma. Water policy is based
on Law No. 36-15, and frames the institutional, political and technical tools used to implement
integrated, decentralized and participatory water resources management. It serves as the reference
framework for the Programme National pour l’Approvisionnement en Eau Potable et l’Irrigation [National
Drinking Water Supply and Irrigation Programme] 2020–2027, which constitutes the first phase of the
Plan National de l’Eau [National Water Plan]. This programme has a cost of MAD 115.4 billion and is
divided into five areas: (i) water supply development; (ii) management of water demand and valorization;
(iii) strengthening the supply of drinking water in rural areas; (iv) reusing purified wastewater; and (v)
communicating and raising awareness (Sinan et al. 2020).

In the Oum Er Rbia basin, the main elements of future water planning involve constructing new dams (at
Sidi Driss and Taghiza and one planned in Tagzirt) and increasing the storage capacity of existing dams.
The hydraulic region is expected to see its potential increased through external contributions that will be
used by 2030 through interconnections between the Sebou, Bouregreg-Chaouia and Oum Er Rbia basins.
Finally, desalination of seawater in Casablanca will aim to guarantee autonomous water supplies for the
urban conurbation around the city of Casablanca.

In the context of the Oum Er Rbia basin, climate data show a tendency to drought. Even the mountainous
upstream part of the basin, which enjoys wetter climate conditions, is affected by the trend. We
therefore consider that the climate of the basin, marked by a summer drought and cyclical droughts
during the winter season, has conditioned the behaviour of the population over the long term and has
inspired adaptation strategies, of which mobility and movement are one of the most widespread. But it
must also be noted that the Oum Er Rbia basin is one that has experienced the greatest disturbance in
rural societies, as a result of hydro-agricultural development, phosphate mining and urbanization.
Processes of modernization of the economy, initiated in the first decades of the twenty-first century, have
brought new mechanisms of exclusion and social inequalities linked to ownership of land and other
means of production. A large part of the population, mainly young people and women, express
disaffection with their lives and see their prospects lying elsewhere, preferably abroad.

5. Migration in a context of climate change and water scarcity

Subregional disparities and migratory movements

Analysing migration in relation to climate change at the basin level presents certain difficulties. The basin
is heterogeneous, comprising several distinct elements. Downstream, in the north-west, the coastline is
integrated into the industrial urban hub, controlled directly by Casablanca, and the irrigated perimeter of
the Doukkala. While in the centre, a middle zone, composed of the Ouardigha plateau, holds
considerable strategic economic value due to phosphate extraction. In addition, there is the western
margin of the primary Rehamna plateau, the poor lands further south-east, and the Tadla plain – a
steppe zone totally transformed by irrigation. Further upstream, the mountains and their foothills are
dominated by the agro-sylvo-pastoral economy.

The water drained by the Oum Er Rbia and its tributaries is a structuring factor for these differentiated
spaces. Casablanca has played a leading role in migration through its attractiveness to different
categories of migrants. It was also an essential step for the first migrants from Béni Meskine along their
routes to Italy and Spain. These areas are, however, unevenly developed and they do not all have the
same economic performance; the cities and urban centres do not play an integrating role by offering the
potential for jobs. This weakens their attractiveness, and directs migratory flows to other regions. We
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note these contrasts between the two regions – Casablanca-Settat and Béni Mellal-Khénifra – whose 
territories include most of the basin area.

These are two regions with distinct economic and sociodemographic profiles, despite the existence of 
certain commonalities with the irrigated areas of Tadla and Doukkala. The Casablanca-Settat region, 
which produced 32.3 per cent of national GDP in 2018, accounted for 25 per cent of household final 
consumption expenditure, while the region of Béni Mellal-Khénifra only produced 5.7 per cent of GDP 
and 5.3 per cent of household final consumption expenditure. This differential in per capita expenditure 
reflects the level of income: MAD 13,157 per capita in Béni Mellal-Khénifra compared with MAD 22,028 
per capita in Casablanca-Settat (HCP, 2019). The economy in both regions is based on secondary 
activities, including industry, mining, electricity and construction, comprising 34.9 per cent of GDP. 
However, in terms of industrial value added, the gap is enormous: 37 per cent in Casablanca-Settat 
compared with 2 per cent in Béni Mellal-Khénifra, where the industrial fabric has remained embryonic 
with the exception of some agro-industrial units in the Province of Béni Mellal, or some units related to 
phosphates in Khouribga.

In contrast, the agricultural economy constitutes the most dynamic sector: 18.6 per cent of regional GDP 
for Béni Mellal-Khénifra compared with 5.4 per cent for Casablanca-Settat. Both regions are considered 
to be among the most urbanized. On the coast, El Jadida-Azemmour, and in the Doukkala plain at Sidi 
Bennour and Khemis Zemamra are close to Casablanca and receive direct influences from the city. 
Towards the interior, Khouribga enjoys a provincial centrality, where the mine loses its influence on the 
dynamics of the city, reflecting a more mixed economy, supported by the projects of the Office Chérifien 
des Phosphates (OCP) Group. Within Tadla, Béni Mellal and Fquih Ben Salah depend on the agricultural 
dynamism of irrigated areas, and constitute the major host areas for migrants from nearby mountains. 
The economic bases of these provincially active cities are dominated by the tertiary trade and service 
sector, and depend on external income, transfers from Moroccans residing abroad, pensions, civil 
servants’ salaries, and, secondarily, tourism. This brings them closer to cities with a residential economy, 
although there is little capacity to create sustainable jobs.7

Irrigation allowed the development of two hydraulic subregions in the Tadla and Doukkala plains, the first 
by the cities of Béni Mellal and Fquih Ben Salah, and the second by the cities of Sidi Bennour, Khemis 
Zemamra, El Jadida and Safi. Agricultural modernization has made the two regions attractive, but they 
are beginning to show a certain loss of momentum; the jobs offered by the agricultural sector are not 
favoured by young people with other aspirations and the development of mechanization reduces the 
need for labour. According to data from the 2004 census, the share of migration in annual population 
growth during the 1994–2004 period was lowest for the two former regional entities, Tadla-Azilal with 
1.5 per cent, and Doukkala-Abda with -0.5 per cent (Centre d’Etudes et de Recherches Démographiques 
[Centre for Demographic Studies and Research – CERED] and HCP, 2006). This situation contrasts with the 
region’s extensive history of mobility: either pastoral mobility between complementary areas, or 
temporary migration for agricultural work or other itinerant activities, such as by traders and craftsmen, 
inside or outside the region. These forms of migration were regulated by the agricultural calendar. In this 
context, which corresponds to the first decades of the last century, the exodus to the nascent modern 
colonial cities was already beginning to disrupt this organization. Migration will become seasonal or 
permanent, internal and international, driven by the location of the most dynamic economic centres in 
the city as well as in the countryside, whether in Morocco and abroad.

7 Challenges surround linking remittances to real economic growth and job creation and ability to re-inject income transferred from outside into
local economic activity. See Talandier (2012).
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Internal outmigration in the Oum Er Rbia basin

In Morocco, internal outmigration, whether temporary or permanent, is considered a form of adaptation 
in rural areas to the vagaries of the climate, which, together with demographic pressures and the 
unequal distribution of the means of production, make local livelihoods insufficient to meet the basic 
needs of many families. It is a form of rebalancing the distribution of resources between rich and poor 
regions.

The regions drained by the Oum Er Rbia basin between the Atlas Mountains and the Atlantic coast 
correspond to different sections of the hydraulic basin – upstream, midstream and downstream – and 
have a very nuanced climate in terms of precipitation. They are populated, but demographic pressure is 
not felt in terms of availability of resources. There are important differences in the territories’ level of 
wealth. Generally, seasonal or temporary migrations were insignificant initially, although this does not 
exclude the existence of massive flows to the cities (Noin, 1970; Fosset, 1979; Jamal, 2001). Outmigration 
was confined to the poorest areas, and the plains were more affected than the mountains.

After two decades of colonial presence in Morocco, Célérier’s (1934) proposed classification of Moroccan 
regions in relation to migration put the regions of the Oum Er Rbia basin in a category characterized by a 
superimposition of outmigration and in-migration flows. The predominance of one over the other 
depended on the annual rains. This classification suggested that migrations were regulated by the 
quantities of rain received and subject to inter-annual variability, thereby attributing drought a very 
relative weight in the decision to migrate. Célérier (1934) describes these regions as rich, but with high 
population densities that lead to fragmentation of land ownership, making exploitation unsustainable 
and forcing the inhabitants to seek additional resources elsewhere.

A discrepancy in the agricultural calendar between regions allowed this type of movement. An early 
harvest in one region allowed smallholders and landless workers to seek work in other areas where 
harvests were later (Célérier, 1934). This was a form of temporary outmigration rather than a permanent 
exodus, but the income earned made a noticeable difference in the budget of the households of origin. 
The Doukkala plain, the border plains of the Middle Atlas, Tadla and Sraghna-Zemrane are some of the 
best examples of these mixed regions. In these regions, temporary outmigration was a source of 
enrichment exclusively for labourers, including itinerant traders, craftsmen, masters of Koranic 
schools and healers. After six months of absence from rural areas, the homeless returned with 
sufficient money to sustain themselves for the rest of the year (Fosset, 1979).

The plains and plateaus between Tadla and the coast: the effect of phosphates and irrigation

During the twentieth century, the region between the Tadla plain and the Atlantic coast experienced 
important economic and spatial transformations. The Ouardigha plateau is a region with poor soils, 
where low volumes and irregularity of rainfall allowed only random agriculture and extensive livestock 
farming. From 1921, the discovery and development of phosphates transformed it into a region 
dominated by the mining economy, and it became known as the Plateau des Phosphates. The region is 
now urbanizing very quickly, with Khouribga as the main city (Lopez Garcia and Berriane 2004). A similar 
phenomenon of urbanization is related to irrigation in the Tadla and Doukkala plains.

In addition to population movements within the basin, from the marginal regions to the new economic 
hubs, the region has become attractive to populations from other regions in Morocco. The use of migrant 
workers is one of the characteristics of the agricultural system.

Seasonal workers from the poorest Moroccan regions are employed over long periods of the year. In the 
Tadla plain, the development of irrigation gave rise to unprecedented migratory flows. The region has 
become attractive to populations from Haouz and the nearby Atlantic plains and plateaus. The 
immigrants come from Béni Meskine, Ouardigha, Béni Zemmour, Smaala, Rehamna, Doukkala and
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Ahmar. The most distant places of origin include the pre-Sahara, the eastern Rif and the north-east and,
slightly closer, the plain of Souss. The common characteristic of all these regions is the aridity of the
climate, and their reputation as historical regions of outmigration. But outmigration to the Tadla area did
not only involve agricultural workers. During the 1960s, the beneficiaries of State-built housing estates
on recovered colonial lands were not only rural indigenous people. In the case of Sidi Jaber, described by
Le Coz (1968), out of 297 successful tenderers, 10 were from the Rif and 33 from the Central High Atlas,
whose lands had been flooded by the Bin El Ouidane reservoir. The other beneficiaries were chosen from
local ethnic groups

In the Doukkala, agricultural workers come from areas closer to Rehamna in the south, Chaouia in the
north, Abda and H’mar (Sghir, 2001), again areas of the middle Atlantic plateaus known to be arid and
poor.

Agricultural work is the most stable form of migration within the country. Modern agricultural systems
integrated into the capitalist market, such as market gardening, arboriculture, sugar beet or other
resource-related activities, attract large numbers of labourers at different times of the year. Each of
the regions where these intensive crops are grown therefore constitutes an employment area for part of
the year, which is ultimately quite long given the crop diversification.8 The majority of jobs created in the
countryside are thus based on agriculture, whether in services (irrigation techniques, crop management,
distribution of means of production and products, etc.) or in the processing industries for agricultural
products.

In 2014, 75 per cent of the national working population aged 15 years and over were employed in the
agriculture, forestry and fisheries sectors (compared with 81 per cent in 2004), with a high concentration
in the large, irrigated areas of Souss, Basse Moulouya, Sebou and Oum Er Rbia. “These regions where the
GDP per capita clearly exceeds the national average (MAD 8,197 per inhabitant in the rural environment)
are clearly distinguishable from other regions that are less well resourced (less than MAD 3,700 per
capita),” according to the Moroccan Ministry of National Planning, Urban Planning, Housing and City
Policy (2018).

The internal migratory flows in the Oum Er Rbia basin are directed towards the irrigated area, the
Khouribga mining area, the urban service centres and the large cities. The areas constituted by internal
migratory flows are: (i) the cities of the Atlantic coast (Safi, El Jadida, El Oualidia); (ii) the towns and
centres located in the interior; (iii) the plains of Doukkala-Abda and Tadla (Sidi Bennour, Béni Mellal,
Fquih Ben Salah, Khemis Zemamra); (iv) the towns and centres linked to phosphate mining (Khouribga
and Youssoufia); and (v) the centres of the piedmont zone (Dir) (see Figure 5).

The literature produced by CERED between 1994 and 2004 reveals the importance of the contribution of
rural and inter-urban migration to the increase in the population of cities. At the national level, it
estimates that this contribution was 38 per cent during the 1960–1970 period, 43 per cent between 1971
and 1992, and 40 per cent between 1982 and 1994. During the 1994–2004 decade, this share fell to 34.5
per cent.

Figure 5. Net migration balance by region, 2009–2010

8 Chiche, J. (n.d.). Principal Results of the Role of the Social Viability of Agriculture in Morocco: Working Paper.
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Source: ENDPR, 2009–20109

Remarkably, the statistical data used at the regional level indicate that the contribution of the basin
regions to these migratory movements is low. According to the 2009–2010 Demographic Survey (CERED,
2011), net migration in Tadla-Azilal was 10,000 departures per year, compared with 11,000 per year
between 1994 and 2004. In Khouribga Province, according to the 2004 census, annual net outmigration
was negative (-11,377 inhabitants). The provinces most at risk of depopulation are often those where
there is no substantial urban centre to retain surplus rural populations, such as the towns of Khénifra and
Azilal (Courbage, 1995). In the Province of Khouribga, despite the presence of a city whose dynamics are
supported by the OCP Group, changes in the phosphate sector meant that the number of workers
decreased by a third between 1999 and 2019, therefore feeding migratory flows.

The role of cities and small urban centres in international emigration from rural sources is important
here. In the case of the Béni Meskine, for example, Casablanca and Fquih Ben Salah first played the role
of receiving points for the exodus of populations, before turning into places of departure abroad,
indicating a form of internal migration that hinges on international migration (Bendriouch, 2020).

The mountain and the Dir: from the retreat to the opening

The mountain and foothills area of Tadla are also affected by internal outmigration, but as in the case of
other mountains in central Morocco, flows have long remained low, marked by recruitment into the
administration or the army, a tradition that goes back to colonial politics. It was from the 1980s that
people looking for work began to move towards the plain, or to settle in the city of Béni Mellal, aspiring
to an urban lifestyle. The increase in the intensity of these flows from the mountains to the plain is a sign
of a crisis in the agropastoral system.

Both the mountains and the plains have opened up to modern agricultural investment, which has led to a
race to purchase land and the initiation of a process of land concentration. Consequently, many families
who have lost their raison d’être in the mountains have downsized their landholding. In addition, the
creation of modern farms dedicated to arboriculture, with fences and equipped with drip irrigation

9 https://www.hcp.ma/Etude-Nationale-Demographique-a-Passages-Repetes-2009-2010_a749.html
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systems, constitutes a break with the agropastoral system based on a combination of mixed farming,
combining cereals and irrigated crops at the bottom of the valley.

The transition from subsistence to market farming, in a fragile mountain environment, has shown signs of
social and ecological disruption. This has happened through the conversion of former small-scale
pastoralists into salaried agricultural workers, and the greater pressure exerted on water resources.
When snowfall is lacking, which is happening more frequently, water scarcity increases and the supply
becomes insufficient to meet the demand for human consumption, both in the mountains and in the
foothills. The latter, a place with high population concentration, is experiencing rapid urbanization,
including extension of an urban corridor joining Ksiba to Oulad Mbark, passing through Tagzirt and Béni
Mellal. This means that this area has strengthened its function as a receiving point for migratory flows
from the nearby mountains, and is also the least resource-endowed area of the phosphate plateau and
the central plateau (Finigue, 2018). The destination of the Dir is sought after for its proximity to Béni
Mellal and its promise of more affordable accommodation. The centres of Tagzirt, Foum el Aansar and
Tanougha are used as places of residence from where the population can go in search of work in irrigated
areas or further afield to other regions of the country, including Souss, Laayoun, Boujdour and Dakhla
(workshop, 24 April).

International outmigration: a trigger catalysed by droughts

In the migratory geography of Morocco, the regions that make up the water basin of the Oum Er Rbia are
part of Atlantic Morocco and the plains and plateaus of the interior (Lopez Garcia and Berriane, 2004).
These regions are considered to be recently affected by international outmigration, although the trends
already existed. There were movements from the mountainous part of the basin to Algeria in the 1940s,
and then to France as part of the contingent emigration at the end of the 1960s (Harrami et al. 2011;
Aderghal, 2006; Aderghal, 2014; Mimoun, 2020). In a short time, these regions have become the main
source of migrants, especially to the countries of southern Europe, particularly Italy and Spain. According
to Lopez Garcia and Berriane (2004), between 1969 and 1972 the region sent about 31,000 people to
Europe, out of a total of 114,500 migrants from the whole of Morocco. It therefore accounted for 26.7
per cent of emigrants in this period, compared with 31.7 per cent from the north-east and 19.2 per cent
from the south-west, two traditional regions of outmigration to Europe.

According to a CERED study (1995), international emigrants come from four economic regions: the
Eastern (28.8 per cent), the Centre (20.3 per cent), the South (14.8 per cent) and the Centre-South (12.7
per cent). According to the same source, the number of departures from Tadla and other plains in the
interior was below 7,600 people, or 24.8 per cent of the total for the Atlantic region, and 6.6 per cent
compared with the general total for Morocco at the time (Lopez Garcia and Berriane, 2004). According to
a HCP (2020) survey, Casablanca-Settat accounts for 23 per cent of emigration flows abroad, while Béni
Mellal-Khénifra accounts for 14.9 per cent. Migrants of rural origin are still predominant, accounting for
about 41.7 per cent in the region as a whole.10

This outmigration has a similar profile to that of the national Moroccan migration system. Triggered since
the mid-1970s, it has gone from temporary to permanent and has now become feminized, affecting
more and more young people of both sexes with a school background, who are more educated and not
necessarily from the poorest families. Outmigration is predominantly directed to southern European
countries, mainly Spain and Italy. From there, migrants may relocate to other countries, including those
in North America and the Gulf. Outmigration has been able to adapt to multiple disturbances over the
past four decades, including changing economic and geopolitical contexts in Europe. New forms of

10 In 1971, the provinces of Béni Mellal, Fquih Ben Salah, Khouribga were grouped under the region of Casablanca. The three provinces of Béni
Mellal, Fquih Ben Sala and Azilal constituted the Tadla-Azilal region in the division of 1996. Then in 2015, they were brought under the region of
Béni Mellal-Khénifra, which also includes Khouribga Province.
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migration have appeared or developed following restrictions on the mobility of people from countries of
the Global South to the Global North, the effects of the 2008 economic crisis and the 2015 migration
crisis. More recently, migrants already settled abroad have begun practising circular migration, or return
migration. This reflects new relationships with the country of origin, and is a strategy to seek
diversification of incomes and opportunities for access to resources (Berriane and Aderghal, 2011).

The diversity of recent profiles of international migrants is a move away from the rural archetype of “a
farm in difficulty”, and places international emigration as part of a strategy of survival and family support.
While continuing to mark rural areas, outmigration from the Oum Er Rbia basin region has also become
urbanized. It no longer only reflects the crisis in the agricultural economy, but also the inability of cities
and the region to develop an economic base that is capable of absorbing the growing demand for
employment and creating conditions that will curtail young people’s migratory aspirations. In the region
of Béni Mellal, migration of young people is related to the state of the labour market, which is
insufficiently developed in the cities to retain those who seek to settle there.

6. Emigration and climate change: the role of indirect factors (case studies)

Oulad Youssef and Oulad Abdellah in the irrigated Tadla area

The communes of Oulad Abdellah and Oulad Youssef are two neighbouring communities, historically
connected by an extensive territory along the Oum Er Rbia but differently affected by the irrigated area.
They belong to two distinct ethnic groups, and have a special relationship with water and land. Although
both communities have been affected by late international outmigration, their migratory profiles are
nuanced.

The Oulad Abdellah, whose origins are traced to the Béni Amir people, have a terroir centred on the
terraces of the valley, where families had bhira (gardens) in which they used small-scale irrigated
agriculture to cultivate pomegranate and fig trees. They also cultivated cereals in bour (non-irrigated)
lands and practised extensive livestock husbandry. The terraces are currently abandoned because the
springs used for irrigation are now dry. The Oulad Abdellah people attribute this to the extension of
modern irrigation, especially the development of pumping on the surface of the plateau. The Oulad
Abdellah are anchored to this territory through the history of the pomegranate, which is the emblem of
the Ait Abdellah agricultural system, but whose origin is controversial. The area is renowned throughout
Morocco for the quality of its fruit. It is said that the settlers introduced the pomegranate, although this
was disputed at the workshop on 13 April.

Workshop participants explained that the famed pomegranate was imported to this area due to the
historical location of their community on a key caravan route. This made exchanges with distant lands
possible, especially the localities of the Dir, and Tagzirt in particular, considered the cradle of this variety
of pomegranate. The Oulad Abdellah area therefore became famous, and the community was
characterized by great ethnic diversity. However, the extension of irrigation to this land during the
colonial period (1912–1956), marked a rupture with the past and water became an element of discord
with the colonial powers (France and Spain). “Our ancestors resisted the occupation. In our territory
there is water, and our ancestors managed to hold their territory by force. We must hold it in our turn by
another form of resistance” (workshop participant, 13 April).

In contrast, the Oulad Youssef, whose origins are far from the valley in the Béni Maaden ethnic group,
have long remained herders. The irrigation phase in Tadla has caused major upheavals in the way of life
of these two communities, especially since the land of the Oulad Abdellah was integrated into the
hydro-agricultural development – a process from which the Oulad Youssef were excluded because of
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their marginal location. They did not develop a historical narrative about their ancestry and their roots in
these lands. While the Oulad Abdellah became part of the process of agricultural modernization as
farmers, the Oulad Youssef engaged with the process through paid work. Both communities have felt the
effects of the droughts and the crisis of the irrigated agricultural system in a staggered manner, which
had a great impact on household stability and subsequently triggered migratory movement towards Italy
and Spain.

Climate and socioeconomic causes of outmigration

According to workshop participants, international outmigration in both communities, Oulad Abdellah
and Oulad Youssef, is influenced by interrelated climatic and socioeconomic factors.

Climate factors

The climatic factors that have played a role in triggering international outmigration include the droughts
that marked this part of Morocco in the early 1980s. But their effects were not the same for both
communities. For the Oulad Abdellah, as one workshop participant said, the phases of drought did not
have a great impact on the community, “because we have the Oum Er Rbia, and we have one of the
largest aquifers in Morocco. It is a well-fed system, in addition to the water of the basin.” For the Oulad
Youssef, on the other hand, the droughts were more challenging, because their economy was based on
bour agriculture and extensive livestock farming. They were the first to feel the impacts of the drought on
their livelihoods, and so they followed the example of the Béni Meskine by opting for outmigration. Our
interlocutors often referred to the Béni Meskine during the workshop when discussing the triggers for
outmigration to Italy. The Béni Meskine territory is located between the Ouardigha plateau and the
Upper Chaouia and is crossed by the Oum Er Rbia river; it is subject to accentuated aridity. The sparse
conditions of their territory have traditionally pushed the Béni Meskine to emigrate to find work in
Casablanca or Fquih Ben Salah (Bendriouch, 2020). Further emigration to Italy was triggered there, and
spread to the Tadla plain, the Dir of Béni Mellal, and then to the mountains of the Central High Atlas
(Harrami et al. 2011; Lopez and Berriane, 2004).

Workshop participants listed at least five droughts that occurred during the decade 2010–2020, but their
effect has not been the same because the impact was cushioned by money transfers from migrants.
These remittances and the availability of water, albeit reduced, from the water table or the valley made it
possible for their communities to endure the droughts. To distinguish these communities through the
strength of their adaptation, workshop participants gave the example of El Kelâa des Sraghna Province,
where the same droughts had more serious consequences for rural communities living there.

Socioeconomic factors

Three factors were mentioned to explain the first episode of outmigration of the Oulad Youssef and
Oulad Abdellah towards the end of the 1990s: (i) a decline in agricultural incomes, even in farms
integrated into the irrigated areas; (ii) the saturation of the labour market in agriculture; and (iii) the lack
of prospects for young people. Indeed, this period corresponded with a moment of crisis in local rural
society as liberalization rules imposed under the Structural Adjustment Programme transformed the
agricultural system. These rules put an end to free water, allowed free rotation of crops and relaxed the
management structures put in place for farmers by the Tadla Development Board. The advent of new
rules was followed by a decline in sugar beet production in the early 1990s, and then the abandonment
of cotton cultivation due to a fall in international prices caused by competition. Previously, sugar beet
and cotton had been the two contract crops on which farmers heavily relied to replenish their cash flow,
and which also offered employment opportunities.
The migration process
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In general, the literature on outmigration in Fquih Ben Salah Province, to which the Oulad Abdellah and
Oulad Youssef belong, indirectly relates the causes to climatic conditions. For Harrami and Mahdi (2006),
international migration from Fquih Ben Salah was first generated by an agricultural crisis that occurred
after a period of prosperity, which had attracted a surge of internal migration to the city and irrigated
rural areas, resulting in a spike in population growth. The crisis found an outlet in the form of
outmigration to Italy and Spain, which was initiated by the Béni Meskine.

Among the Oulad Abdellah, the migratory process seems more nuanced. Prior to the departures to Italy
and Spain, there had been seasonal migration to Nador, in northern Morocco, for work in the beet farms
in the irrigated area of Zaio. Some of the migrants then switched to border trade and smuggling, first as
portefaix (porters) and then as traders themselves. The return of these people to their villages provoked
several departures in turn, and attempted outmigration to Europe developed from the early 2000s.

When irrigated crops provide high added value, the income generated from agricultural activity is
considered sufficient for a household. This makes agriculture an attractive and remunerative sector but
not for all households. The level of satisfaction it allows depends on the land capital mobilized. When
landholding decreases, the revenue becomes insufficient and external income is needed.

While the aspiration to migrate became widespread among the Oulad Abdellah and the Oulad Youssef,
not all families have the capacity to finance the migration of one of its members. Despite the
pervasiveness of the production crisis and the saturation of the local labour market, many families
therefore continue to be unaffected by migration. In 1997, the commune of Oulad Youssef had 1,400
migrants – 17 per cent of the total population as per the 1994 census – from the 1,710 households.
These proportions far exceed the average for the 19 municipalities of the Tadla plain surveyed by
Aboulaaza (2003), where 18.15 per cent of households were found to have at least one migrant in the
family. A census conducted by the wilaya (prefecture) of Béni Mellal in 2007 attributed a migrant
population of 1,088 people to the Oulad Youssef (El Hannani et al. 2009). In the 1997 data cited above,
the average per household was 1.6 migrants (Aboulaaza, 2003), indicating that some families would have
several migrants. In the neighbouring communes of Hal Marbaa, Krifate and Bradia, research conducted
by Harrami and Mahdi (2006) showed that about 8 in 10 households were affected by international
migration. Thirty per cent of households had a member abroad, and more than 47 per cent had two or
more who had migrated (Harrami and Mahdi, 2008). Among the Oulad Abdellah, participants in our
workshop held in April 2021 gave an estimate of 1,000 migrants out of a total of 9,000 inhabitants in the
community, or on average one migrant per household.

If we start with the observation that not all households find a solution in outmigration, due to the lack of
means, the solutions found by those that do remain become possible because part of the population has
migrated from their home areas. Some smallholders, for example, have found the solution in
sharecropping. The land freed up by the outmigration of some farmers has allowed those who have
remained to take it on longer term, thus making its exploitation more viable. The mass departures have
therefore also relieved the pressure on the agricultural labour market. The restoration of the budgetary
balance of farms and even of some landless households will contribute to the maintenance of migratory
movement. This aspect of the social dynamics in times of crisis was reported in the workshops and
makes it possible to understand the new development directions of the local agricultural system, in
which migrants play a main role.

In both communities, most of the departing migrants are men and there are several social challenges
involved. Brides and grooms refuse to unite their families through family reunification, for fear of the
problems of bringing up their children; and husbands try to prevent their wives being influenced by the
European way of life. Successful migrants are those who remain attached to their traditions, according to

27



some. But such moral restrictions have not prevented women from outmigrating alone, in a departure
from the norm. Nevertheless, families soon accept their daughters’ outmigration when they begin to
receive material support. And no one objects to these women buying real estate in the locality, despite
not being able to live independently on their return if unmarried. To have more independence, many
move their investment to the big cities.

This conformism is selective, and seems to contradict a new reality in which women seek to impose
themselves despite obstacles. There are cases of marriage strategies where girls preferred young
migrants to locals, with the consent of their parents. As one participant said at our workshop, “Because
of these practices, young people in the villages could not find women to marry, but the situation now has
changed because of divorce and the abandonment of women by their migrant husbands.”

Migrant investors: the attraction of irrigated agriculture

There has been a transformation in the management of irrigated areas, dictated in part by the water
shortage as well as the opportunities offered by the PMV, in particular the subsidy granted to install
localized drip irrigation and plant fruit trees to replace cereals. This finds an echo in the communities of
Oulad Youssef and Oulad Abdellah, but along different lines.

Among the Oulad Youssef, the transformation of bour land into irrigated land required heavy investment
in land development, tree planting and installation of an irrigation network. This attracted entrepreneurs,
mainly migrants returning from Italy, who invested in citrus-planted areas of several dozen hectares. It
was implied that these investments were not the savings of employed migrants, but rather income from
other, more remunerative, activities in the shadow economy. Thanks to such investments by migrants,
the agrarian landscape has been transformed: cereal fields and pastures have given way to large areas of
citrus farming, thus creating a kind of pioneer frontier of irrigated agriculture at the expense of pasture
and livestock. This has led to a drop in the level of groundwater and the proliferation of boreholes, which
create pressure for deployment of more technology and heavier investments, though not necessarily
increasing profitability. Marketing problems have arisen, and several migrant operators have suffered
losses. Some have replaced citrus fruits with olive trees, or combined alfalfa with dairy farming. Others
chose to continue investing in citrus fruits and warehouses to ensure better marketing control. Several
investors have set up packing stations and cold stores in the Agadir region, which allows them to service
the export market. Other categories of migrant investors in the commune of Oulad Youssef have turned
to non-agricultural sectors, such as construction and public works, wholesale trade and agrifood
industries. Others, equipped with agricultural machinery, tractors and combine harvesters, have
specialized in machine work.

Among the Oulad Abdellah, migrant profiles are closer to the average profile of the salaried worker, or
the itinerant trader in Italy or Spain. The current agricultural transformations are the result of small
investments made on family farms. Two cases of migration-exploiting entrepreneurs who have built up a
business by purchasing land were mentioned in our workshop. One case was of four migrant brothers
who were able to set up a building materials company that employed a dozen workers; they also bought
agricultural land and created a large estate of pomegranate and olive trees. The other case was of an
individual who became rich as a broker recruiting undocumented seasonal workers in agricultural fields
in Italy. Back home, he invested in a pomegranate and olive estate and an industrial oil mill. These two
examples are from Oulad Abdellah, but there have also been investments in Fquih Ben Salah, Béni Mellal
and Casablanca, in real estate, cafes, bakeries and restaurants.

These investments have given rise to a new dynamic: the adoption of pumping and mechanical works.
Agricultural investments were initially directed towards pomegranate cultivation, which is considered a
labelled local product. A packaging station was built, and a cooperative created, to promote the produce.
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The Oulad Abdellah Cooperative of Production and Marketing of Fruits covers 840 ha of plantations, or
60 per cent of the planted area, and brings together 180 members, including about 30 migrants.
However, according to the director, while the cultivation of the fruit has developed and yields are
increasing, incomes are low for the majority of farmers. The pomegranates are sold in a raw state to
intermediaries, and there is a lack of control of marketing circuits and no possibility of recovery by
processing. To overcome these constraints, some migrants are increasingly turning to dairy farming and
growing alfalfa in orchards.

Agricultural investment and pressure on water

The development of drip irrigation has not led to a decline in the use of other forms of gravity irrigation
from the irrigation channel, or of pumping from the river. The development of irrigation and adoption of
new techniques comprised two phases: (i) the droughts of the 1980s made rain-fed agricultural land
(bour) unprofitable, and farmers, especially among the Oulad Abdellah, sought to recoup their losses by
turning to irrigated lands in developed areas; and (ii) from the 1990s, migratory incomes began to be
invested in irrigation through pumping in bour land cultivation. “Irrigated crops extend over the bour
space with powerful pumping, and 80 to 90 per cent of the investors are migrants,” said one participant
in our workshop.

The use of subsidized drip irrigation has attracted operators who install wells and then move on to new
boreholes. The pressure on water resources has increased, and so has reliance on pumping techniques.
According to one workshop participant, investment by migrants in pumping technology is adding to the
pressure on water resources. Farmers respond to water scarcity by increasing the size of the pipes,
which increases operating costs. “Not everyone is able to solve water scarcity by spending money.”

One outcome of water scarcity and increasing expenditure is that the smallest farmers gradually cease to
have the option of irrigation. “There is no longer enough water, and the dwindling income from
migration no longer allows farmers to continue investing – except the most resourceful among them,”
said one workshop participant. Under pressure to find water, farmers go deeper to access aquifers, more
than 300 m in some places. Failed wells are abandoned and irrigated areas are no longer extended.
Water scarcity is forcing farmers to leave some land fallow, and land prices have fallen in some places. As
one workshop participant said, “Water has run away. Land prices are falling, except where there is water,
and in the centre of Oulad Abdellah; prices have fallen to a tenth of what they used to be.” According to
workshop participants, however, water scarcity is not only due to pumping but also to the diversion of
some of the surface water from the Ait Messaoud Dam to the phosphate mines. As a result, “there is less
water for the irrigation areas and people here.”

Drip and recent agrarian dynamics

Drip irrigation has accelerated the exit from farming, and State subsidies have led to conflicts among land
title inheritors. This has had a serious impact on plot size, with some as small as a few tens of square
metres. This is also noticeable in terms of abandoned plots that have become wasteland, and the
proliferation of construction on irrigated agricultural land. Among land inheritors, some continue to be
genuine farmers and tend to their inheritance, while others have turned to other activities or do not
work, preferring to live off remittances from their migrant children and the rent from their share of the
inheritance.

Attractiveness and development of Oulad Youssef and Oulad Abdellah
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According to our informants, the commune of Oulad Youssef has begun to attract internal migrants from
the poorer regions of the Tadla plain and further afield. These internal migrants comprise about 20 per
cent of the population of the urban centres. As mentioned in the workshop, they originate from Béni
Mellal, Boujad, Kasba Tadla, Khouribga and Fquih Ben Salah, as well as the southern regions. In addition
to the Oulad Youssef households from the neighbouring douars (villages), the population of the centre is
made up of civil servants, teachers, returning migrants and agricultural workers. In the case of Ait
Abdellah, migratory incomes have transformed the surrounding agricultural system and made the lands
attractive to seasonal workers from Béni Zemmour and Smaala, Gharb and Sraghna, especially during
picking season (October to November).

In the centres of both Oulad Abdellah and Oulad Youssef, signs of international migrants are evident in
the architecture of the houses and the plethora of shops and services, which are the preferred avenues
of investment for households that do not have the means to engage in an agricultural enterprise. This
urban appearance, sometimes with architectural innovations, is also reflected in residences and farm
buildings occupied by returning migrants who prefer to settle in their native douar.

Oulad Youssef centre has become the capital of the commune and the caidat (local authority), while
Oulad Abdellah centre, also the capital, is dependent on the caidat of Khlafia. Both centres are equipped
with administrative services and basic collective infrastructure. Thanks to the participation of migrants in
the collective life of the community, local associations are active in the field of development and are
paving the way for health-focused community investments: for example, ambulances run by migrant
collectives and the opening of a haemodialysis centre in Oulad Youssef.

Returning migrants in both communes

There are several types of returnees in Oulad Abdellah. First, there are those who have achieved their
objectives in migrating and return to invest in agriculture, construction or other services. Typically,
successful migrants are not those who earn a salary and then return to live off their life savings. They are
more likely to be self-employed migrants who profited from gainful activity, and perhaps even illicit
activities. There are others who benefit from family solidarity, such as a partnership with brothers who
remained in the country to take care of the family farm and various family projects. These are
entrepreneurs who develop their investment beyond their locality of origin, in Fquih Ben Salah, Béni
Mellal, Casablanca and even Agadir.

The second category comprises not-so-successful migrants who return with little. They try to make a new
life in Oulad Youssef and Oulad Abdellah by taking up trade in fruits and vegetables. Some of them start
from scratch as retail traders and go on to become traders further up the value chain, buying standing
produce in the production regions and specializing in products for which there is demand, such as
watermelon and zucchini. Some join forces to carry out these activities, and the profits made are
invested in land and real estate purchase. Many of them have acquired the nationality of their host
country to retain their rights there and engage in circular mobility between home and host country.

At the other extreme, there are those who failed completely in achieving their migration objectives. This
was the case of a former butcher who attempted outmigration four times and was turned away from
Spain. He finally managed a journey in 1998, and found work as a butcher in Lombardy, Italy. He did the
papers, but his stay did not last long. He married and divorced four times, while keeping his first wife, the
mother of four children. He returned home in 2013 for personal reasons and is now a vegetable
merchant in Oulad Abdellah.

Decline in migratory incomes and new aspirations to migrate
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For families in the two communes, remittances from migration are beginning to dwindle due to various
economic and, more recently, health crises. The decline in money transfers is the result of a generational
effect. The first migrants, now aged and retired or deceased, no longer have the means available to past
generations, and their families back home have fragmented into multiple households, which prevents
them from continuing to provide support to everyone. Today’s young migrants are more individualistic in
outlook, and make a minimum emotional investment. “They have another way of considering the family
they left behind,” as one workshop participant put it. The new generation also experiences constraints in
terms of economic difficulties and job instability in host countries.

The well-being that migration incomes once provided, especially when migrants returned on vacation, is
no longer relevant to the young people in these communities. As one workshop participant said, “Even
though migratory incomes made it possible for some families to construct beautiful houses, some of
which resemble small palaces, and allowed them to invest in agricultural development, pumping
mechanization, etc., nothing has changed for young people.” In the opinion of all the workshop
participants, young people continue to nurture migratory aspirations. One participant said, “Despite the
bad news coming from Europe, if someone has the opportunity to leave, he will not hesitate. His family
will always find something to finance the project, and realize his dream.”

This is because the current local prospects are insufficient for young people, and the agricultural
activities offered at the local level no longer attract them. Adventurous outmigration is not the only
option, however. Others maintain that outmigration remains an aspiration for young people but only
through academic success. “Young people from Oulad Abdellah have been able to succeed after
obtaining university degrees and leaving to finish their studies in Italy. Some have returned, and occupy
interesting positions in the administration. That’s another way to emigrate, not for manual work,” said a
workshop participant.

The model of migration represented by Oulad Youssef and Oulad Abdellah is now becoming increasingly
unpopular when judged by the number of migrants who have not succeeded. Some were forced to
return to their native douar or to the centre with material or psychological problems. This presents a
different picture of migration. According to our interlocutors, outmigration has produced two categories
of migrants: i) those who have returned to become major investors, take on national positions or
participate in community actions; and ii) returnees who failed and are left to their own devices. For some
workshop participants, this explains the emergence of new perceptions of migration among young
people, which have stoked a desire to break away from the migratory model followed by their
predecessors. They continue to nurture migratory aspirations, but prepare for them by obtaining
diplomas and degrees. Children’s education has thus become a priority for families, to which the
migrants’ remittances do contribute.

Municipality of Tagzirt: a site between mountain and foothills

Tagzirt is part of the foothills zone or Dir. It is characterized by its water potential, and structured around
small towns and attractive homes in the surrounding mountains, as well as distant areas of the basin
region and elsewhere south of the High Atlas and oases. The people here claim to be from the Ait
Abdelouli (Ait Isri) ethnic group, which is composed of the Ait Hbibi, Ait Oudi and Ait Ihmad communities,
in addition to a maraboutic community, the Ihansala, whose lands are in mountains. This community is
innovative in agricultural matters, and carries out forestry activities (e.g. as lumberjacks and coal miners).

This site corresponds to the town of Tagzirt in Béni Mellal Province, and covers an extensive territory
between mountains, foothills and plain. It is located in a relatively humid area, with average rainfall of
between 700 and 900 mm, and has experienced topographical and hydrological transition. This explains,
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in part, the development over time of an agrarian system based on the use of waters from the Derna 
wadi and its tributary, the Hansala, as well as the karst springs that feed them. As elsewhere in the 
foothills of Béni Mellal, gravity irrigation from the wadis is an ancient practice, based on community 
organization of water management. Agriculture in Tagzirt is centred on the exploitation of the suitable 
farming lands (combination of soil and water), and on agricultural and pastoral practices, both the 
traditional and the adaptative, which have developed within the context of the market economy.

The main crops grown here reflect this traditional and adaptive duality: irrigated olive growing, cereal 
farming coupled with extensive mobile farming between natural rangelands in the mountain zone and 
croplands in the plains, cultivation of sugar beet and alfalfa, and zero-grazing dairy farming. This type of 
agriculture is practised by medium and smallholder farmers, and is partially integrated into the market 
value chains and agro-industrial processing industries. The food component remains important. Milk is 
produced using herds of imported or crossbred cattle and delivered to collection centres under producer 
cooperatives. Contract production of beet sugar is delivered to refineries in Tadla. Only part of the olive 
harvest is processed on site, in oil mills using artisanal and modern processes. The rest is sold to 
professionals from Marrakech, Meknes or Fez.

All local life in Tagzirt depends on water, around which space and society are organized. In recent 
decades, however, major changes have tended to destabilize this system. These include the effect of 
droughts on available water resources; the drying up of springs and a decrease in the flow of the Derna 
wadi and Hansala; the intensification of crops, olive trees and alfalfa; and the extension of irrigated land 
at the expense of the bour. The recent transformations are most marked by urban expansion and the 
increased demand for housing in the centre, where the population has increased. And as this 
phenomenon grows, the centre is developing commerce and services and becoming a relay point on the 
migratory route from the mountains.

The migration issue in this area is explained by the depletion of agricultural resources and the 
unemployment of young people. These are educated women and men who find that the local economy 
is unable to provide employment opportunities, and society is still resistant to the currents of change 
that are passing through it. In the regional migration system, the Dir of Béni Mellal had a notable role in 
departures to France; more recent movements have been to Spain and Italy.

The migration process: internal migration

The nearby city of Béni Mellal and the farms of Tadla were the first destinations for young men and 
women from Tagzirt, before departures to more distant regions began to take place. These later 
departures were driven by economic dynamics linked to irrigated agriculture in Souss Massa and Basse 
Moulouya or to fishing in Safi-Agadir-Dakhla, Tangier and Nador. These internal migrations were the 
starting point for new waves of international outmigration. As one participant in our workshop said, 
“Young people no longer want to work in agriculture. They leave between May and October; some return 
for agricultural work (on the olive plantations). In the dry years, more people migrate, including women.”

Initially an isolated occurrence that affected only men from disadvantaged social categories in the 
villages, outmigration – internal or international – has now become a phenomenon that cuts across the 
whole of society, affecting both men and women, young people and adults, whatever the material level 
of their families. As one workshop participant said, “Those who remain do not do so because the 
economic conditions here allow it; they remain because they have other (avenues of) income, either a 
pension, or remittances from their children with a stable job, especially in the civil service or abroad.”
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The migration process: international migration

Like elsewhere in the mountain and Dir part of Béni Mellal, migration began in Tagzirt during the 1960s 
as part of “contingent” migration, based on the demand for labour in the mines of northern France or in 
forestry and agriculture. The name of one such recruiter, Félix Mora, working on behalf of the French 
coal mining industry, is often mentioned as an example of this phenomenon. Early migrants were 
therefore mainly men from poor families. The only condition for their recruitment was good physical 
health. From the end of the 1970s, wives and children were allowed to join the migrants in the host 
country under family reunification. The lives of these first wave migrants were shaped by the 
organization of work in Europe’s industrial economies. Annual holidays were taken in the summer, 
which allowed the workers to visit their home country; these visits became occasions for change in their 
native villages.

The second wave of migration was initiated in the 1980s, although it did not gain momentum until the 
late 1990s. This was illegal outmigration and required sacrifices by families, who had to sell their land 
and/or livestock to finance the migration of a family member. Despite the success stories that fuelled the 
optimistic discourse surrounding this type of emigration, many were the victims of shipwrecks at sea or 
failure of the migratory journey to Europe. During this second wave, networks were developed to 
organize migratory flows through different processes, such as work contracts, marriages (real or 
sham, known as marriage blanc in Morocco), studying abroad, etc., in addition to illegal emigration, 
which continues. There is also the seasonal emigration of women, especially widows and divorcees, 
who are hired to pick strawberries in Spain. It is difficult to give an exact number for those leaving 
Tagzirt: Harrami et al. (2011) reported that 952 migrants had left (62.8 per cent to Spain, 18.3 per cent 
to Italy and 17.8 per cent to France). These figures were based on a count – probably not exhaustive – 
carried out by the local authorities of the cercle of El Ksiba in 2005. A second count, carried out in 
2007 by the wilaya of Béni Mellal, gave a higher number: 1,891, of which 7.3 per cent were 
women. The distribution by destination country, however, was almost the same: 63 per cent to Spain, 
17.3 per cent to Italy, 18.5 per cent to France and 0.1 per cent to other countries (El Hannani et al. 2009).

Climate causes of emigration

People experience climatic fluctuations through irregularities in rainfall and/or winters with little or no 
snowfall. They gauge the situation by assessing the flows in the wadi and/or from the 20 or so springs in 
their area. They also note the problems that irregular rains pose to smallholder farmers, who may have 
to adjust their agricultural calendar or bear the loss of a harvest. The people particularly remember the 
droughts of the 1980s because of their significant impact, triggering two waves of movement: i) first, 
people began to leave Tagzirt to look for work in construction sites of the cities being built in the 
southern provinces of Boujdour, Laayoune and Dakhla, or to enlist in the army; and ii) second, people 
from landlocked mountain douars began to move into Tagzirt.

Subsequent droughts proved to be less stressful to the people of Tagzirt. Workshop participants recalled 
that the agricultural system was already undergoing transformation by the time of subsequent droughts, 
with the extension of olive plantations, resumption of sugar beet cultivation (the prices of which had 
increased) and the adoption of dairy farming. Furthermore, money transfers from internal and 
international migrants provided support to households. However, the succession of drought years during 
the decade 2010–2020 did have an indirect impact on the centre of Tagzirt, which began to attract a rural 
exodus from the poorer regions of Béni Mellal and the mountains. These were people who sought to 
move closer to work opportunities, for example to the Dir, where it was possible to find seasonal work at 
harvest time, especially in the olive and beet plantations. The proximity of the irrigated plain of Tadla also 
held the promise of work: agricultural or construction work for men, and household or craft work for 
women. This kind of work is often unwanted by the local people, who aspire to emigrate, even if they 
end up doing the same work in other places, far from their family and community.
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Socioeconomic causes of emigration

The crisis in local agriculture followed system evolution: from agro-sylvo-pastoral complementarity
between mountainous areas and foothills towards a system more focused on agricultural lands (in the
foothills) and the plains. The slow progression towards this new system began in the 1960s, and
materialized through the loosening of ties with the mountains. The break with the mountain lands led to
a displacement of people downslope, which put pressure on agricultural land, coupled with a decrease in
the share of livestock in the income of families. As a result, families ran into cash-flow problems and were
forced to seek new income sources elsewhere. And given the poor performance of the local economic
system, farmers who took up secondary activity to recoup climate-induced losses had to move further
from home. The droughts simply increased that pre-existing vulnerability. The 1980s therefore marked a
turning point in the community of Tagzirt because even families with the most land felt the need to
adopt strategies of income diversification through recourse to on-farm and off-farm activities.

More recently, there has been a trend towards the subdivision of families as their members disperse.
Young people tend to break away after marriage to set up nuclear families, and often claim a share of the
family inheritance. After the death of the father, joint ownership of land by inheritors has become a
common practice, which also involves sharing water. However, the fragmentation of farm plots and water
allocations hinders profitable agricultural activity. If the inheritors decide not to sell their share of the
land, they are obliged to enter into temporary arrangements with another operator. This dynamic of joint
ownership has allowed the transfer of small parcels of land and shares of water, either by sale to
outmigrants wanting to invest in agriculture, or through association with other farmers or rental
agreements with sharecroppers, who may not own land but do have agricultural knowledge. Such
transfers have transformed the local agricultural system through new production arrangements
(intensification and investment in new crops, such as olive trees, carob trees, alfalfa, dairy farming and
drip irrigation). As one workshop participant said, “The cultivation of carob trees on private farms is a
new practice that is developing. It is profitable, and supports farmers’ incomes. The region produces a
famous oil. Beetroot is also cultivated. But without pluri-activity it is impossible to live solely from
agriculture.”

However, due to water shortages, these new directions are beginning to lose momentum. Drought and
the lack of water render alfalfa cultivation unviable. “The water tower release must be every six days,
whereas it currently returns only after 13 days,” one workshop participant said. There are additional
problems including the low price offered by milk collectors.

Migrant investors

Migrant investment in Tagzirt began with the first wave of migrants, who, in addition to providing
material support to their families back home, initiated a process of renovating family homes then seeking
independence through building private homes for themselves. This practice has also been adopted by
subsequent waves of migrants. The phenomenon first began in the migrants’ native douars, on private
plots taking up agricultural space, before spreading to the nearest centre. The migrants’ justification for
this practice was the need to move closer to community services and facilities and to get parents out of
the isolation of landlocked douars. One often-cited example of this phenomenon is the Hansala migrant
quarter in the centre of Tagzirt, which led to intense activity in the construction sector and the
fragmentation of agricultural land. Returning migrants have also tried to take advantage of this by setting
up small businesses. When Tagzirt centre became too cramped for the aspirations of migrants and their
families – who wanted a less restricted urban life – they moved to Béni Mellal. The acquisition of
apartments or construction of houses no longer has the sole purpose of owning a dwelling; the purpose
is to acquire several dwellings to rent out and earn an annuity.
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More recently, there has been renewed interest among migrants in investing in cafes, bakeries, Internet
cafes, hairdressing salons and Moorish bath houses (hammam) in the centre of Tagzirt, adding to the
constantly growing population.

The attraction of irrigated agriculture

Many migrants invest in agricultural land, but not all of them are able to develop agricultural projects.
Investing in agriculture in Tagzirt carries many risks, especially for those who want to carry out an
agricultural development project. First, there is the community’s resistance to migrant-proposed
innovations on the pretext that the projects involve changes in the organization of land and water
distribution that go against customary principles. For local operators, installing a drip system to be
exploited collectively risks altering the ancestral rights that each family has over the water. Climate risks
have also become more frequent, such as drought, floods and declining water reserves, as well as higher
production costs, inputs and labour in addition to marketing problems.

The following cases reflect the diversity of experiences:11

1. Former construction worker, returned from Genoa, Italy. After returning from Italy, this man invested in
a construction company and then a quarry. However, problems with the administration forced him to
abandon the company. He then bought 100 ha of land, including one parcel in a mountain area where he
took up carob tree cultivation, promoted and financed under the PMV. He also acquired a large amount
of land (refusing to divulge the exact area) with a water tower in the foothills, and built a plantation of
olive and other fruit trees and alfalfa, all irrigated by drip. He also rears dairy cows of imported breeds.
He is well initiated into the workings of the administration and well informed about the subsidies
available to investors under the PMV.

2. A return to peasant roots. This man returned home in 2002 after working for 13 years without papers
in Boston, United States of America. From his work in the restaurant industry, he was able to save up
enough money to buy 3 ha of irrigated land and a plot of land to build a house. Although he completed a
university course in English literature, he has preferred to engage in agriculture, seeking to reintegrate
into his rural community, without any desire to move further away.

3. The migrant and his failed collective project. After returning home, this migrant bought several
scattered plots with the aim of re-parcelling them and joining his properties with those of his neighbours
in the hope of engaging in collective farming. He planned to dig a borehole, build a water trough, install a
drip network and establish a group of farmers to collectively operate the estate. His approach was
unsuccessful as he faced resistance from his neighbours. Instead, he decided to abandon the dream of
collective action, and retreated to his farm, where he worked his land using water from a spring and
wells, without carrying out any of the developments he had originally planned.

4. The case of a failed candidate for illegal emigration. After several attempts to emigrate illegally to
Spain, this man decided to abandon the migration project and start from scratch in his village with only
his agricultural knowledge as capital. He became a sharecropper by leasing land from migrants or owners
who preferred to live on rent rather than work their land. He also worked as an agricultural machinery
driver, and eventually became the owner of 3 ha of irrigated land and bought his own tractor.

Agricultural investment and pressure on water

11 Cases 3 and 4 are based on interviews conducted by doctoral students on the sidelines of the workshop organized in Tagzirt.
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In the Dir of Béni Mellal, water shortages indicate that hydrological systems of springs and wadis have
been affected by trends towards a drier climate. This is an anomaly given the potential wealth of the Dir
in terms of available water resources due to its upstream location in the Oum Er Rbia basin.

People note that the irregularity of rains and the absence of large quantities of snowfall explain the
water shortages. These water shortages have become a daily experience, especially in summer, because
of the impact on available drinking water resources and on the organization of water towers. One
workshop participant told us, “In the past, the water towers did not pose a problem. We irrigated
without resorting to the water tower. Water was largely sufficient, and farmers were able to irrigate all
their plots despite the dispersal. The Derna wadi maintained its flow in the summer, and the springs
worked. Currently, there is only one source where there used to be about twenty; the drying has
occurred gradually.”

However, farmers say that there are other, societal, factors behind the water shortage. In the Ait Hnini
quarter of Tagzirt, the decrease in water availability reflects an increase in human pressure on land and
the mushrooming of plantations and irrigated agricultural developments. This change in the balance of
land and water is evident across the entire subbasin, on which surface waters and water sources in the
territory depend. For Ait Hbibi, there has been a noticeable increase in withdrawals upstream in the
mountains, where, thanks to migration remittances, farmers have started to establish irrigated tree
plantations. This has led to a decrease in water received in the foothills, as one workshop participant told
us: “From May, we start using cisterns to store water. In summer the Hansala wadi is dry.”

However, the specific situation of Ait Hbibi is not the same as in neighbouring communities. In Feriata,
for example, the water problem does not present in the same way. The water shortage is not as
significant as in Ait Hbibi and the water towers (shared among four douars) continue to be managed over
a period of 13 days, as they always have been. The douars of Ait Ouissaaden, Rtmat and Ait Lahcen each
receive four days of irrigation, leaving one day for the douar of Fechtala. The different experience of the
two communities, Ait Hbibi and Feriata, is explained by: (i) the extension of Tagzirt centre into Ait Hbibi
territory, encroaching on part of its agricultural land, which forces new land to be cleared further from
the traditional irrigation network; and (ii) the increase in withdrawals upstream of the Hansala wadi,
which decreases the availability of water to Ait Hbibi. Further, the community is also obliged to share its
resources with a large estate downstream that claims a (disputed) right over water dating back to the
colonial era. Upstream of the Feriata terroir, there is a high-flowing source which gives the community
enough water, of which only a part is used. Some landowners with water rights rent their share to
external farmers, especially in summer.

The failure of collective conversion of the gravity network to drip irrigation

Irrigation water in the Dir is managed according to the customs of each community, but the development
of the gravity network sometimes exceeds the capacity of the community and requires intervention from
the Administration of Agriculture and Hydraulics under programmes intended for small and medium
hydraulic areas. Activity to equip the networks with cemented canals includes an organizational
component, adopting a participatory approach centred on associations of irrigation water users. As per
the 2018 municipality monograph, Tagzirt has six water user associations: Feriata, Fechtala, Ait Oudi, Ait
Hamd, Talghmt and Hansala.

More recently, as part of the PMV, collective conversion of gravity irrigation to drip networks was
included in the Béni Mellal-Khénifra Regional Agricultural Plan. Another project was proposed in the
municipality of Tagzirt for drip feed collective conversion of the Feriata perimeter, but it has not won the
support of all operators, causing a split within the community between those who are in favour and
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those who oppose it. The failure of this project follows the failure of another project of the same type,
which was funded by an Austrian non-governmental organization.

Several arguments have been put forward to explain these failures: (i) operators’ fear of losing their
water rights by allowing a technology they have not yet mastered; (ii) the adoption of drip feed means
the abandonment of customary rules that guarantee water rights to each community; (iii) the function of
aiguadier (water manager) and a whole workforce dedicated to irrigation works would become
superfluous; (iv) the administration refuses to take charge of the equipment for establishment of the drip
network; (v) a community accumulation basin would need to be constructed for the approximately 60 ha
of land to be converted; and (vi) farmers do not understand how the drip system can be adapted to a
fragmented parcel of land, without prior land consolidation operations. “We do not have drip cultivation.
They [agriculture technicians] have not raised awareness of the need for conversion. We do not know
why they seek our opinion when they are the experts,” said one workshop participant.

The issue of drip irrigation is also indicative of wider division within the community between farmers and
non-farmers. While peasants who work the land are in favour of drip feed systems, those who are against
it tend to have ceased farming and prefer to rent their customary share of water. This practice has led to
the emergence of specialized brokers who connect water rights owners and potential tenants.

Conflicts arise in times of scarcity, when peasants begin to capture water from the wadi using silent
motor pumps. Locally, such peasants are called khattaf (thief). Theft of water is known about and even
tolerated in normal times, but proscribed in times of drought. Sometimes violators of the principle are
required to pay a fine to the community in the form of a maarouf, a collective meal offered to the
community. As one workshop participant said, “The problem of water takes two forms. In times of
scarcity, customary principles are applied to prevent theft and waste of water. In times of excess it is
anarchy. Conflicts break out in times of scarcity.”
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Souss Massa river basin case study

7. Contextual elements

The Souss Massa river basin in south-western Morocco includes an alluvial plain open to the Atlantic Ocean
and a periphery composed of the High Atlas Mountains and the Anti-Atlas range. The plain, which is
fundamental to wider water resource development for agriculture and urbanization, extends over 4,150 km2

and provides some 25 per cent of the total Oued Souss watershed.

The relatively more arid climate (rainfall averages around 240 mm per annum) towards the coast is nuanced
by the wet influence of the ocean and, towards the interior, by the dry winds of the south and east. Humidity
throughout the area remains insufficient to allow non-irrigated agriculture.

Figure 6. Souss Massa basin boundaries

Source: Agence du Bassin Hydraulique de Souss Massa [Souss Massa Hydraulic Basin Agency –
ABHSM], 2021

The development of water irrigation systems has allowed small rural communities to farm on the steep
slopes of the Anti-Atlas and High Atlas, and valleys have been able to become food “polyculture” hotspots,
with extensive goat farming, for example. Water has always been a factor anchoring mountain or lowland
communities to their lands. In the plain towards the coast, around the douars of Ahl Massa, irrigated lands
have been developed on the low terraces of the Massa wadi. This same agrarian system, based on the
complementarity of the lands, is also found in the central sector of the Souss plain in the direction of
Taroudant. In the central Souss plain, a modern irrigated area has been created from the Aoulouz Dam, and
the El Guerdane area has been restructured. These changes have given a new direction to the region’s
agricultural system by favouring large capitalist exploitation, including citrus cultivation and market
gardening, some of which is under greenhouses.

In the Chtouka Ait Baha area, irrigation in the Massa wadi is from the Youssef Ben Tachfine Dam, which
collects the waters of the Anti-Atlas. Irrigation is also provided through pumping groundwater. This has made
it possible to extend speculative crops, including bananas, seasonal fruits and vegetables, and cut flowers –
again under greenhouse cultivation. As a result, water has been overexploited, which is beginning to result in
shortages and groundwater depletion.

In both cases, modern farms are owned by wealthy absentee city dwellers – Moroccan or foreign – and large
companies. Productive, agricultural and agro-industrial service activities have developed around these farms,
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including shops, packaging stations, repair workshops, sales of agricultural machinery and phytosanitary
products, banks, and goods markets. These activities provide the economic basis for a multitude of small-
and medium-sized towns including Belfaa, Ait Amira, Ait Baha, Biougra and Massa in the Chtouka plain, the
city of Oulad Teima in the lower Souss, and Taroudant and Oulad Berhil in the middle and upstream Souss.

Agriculture, tourism and coastal fishing are the pillars of this economic system, which makes the region very
attractive for jobs across different sectors. Salaried agricultural work has become a sought-after activity for
poor inhabitants of the douars, both men and women, and for immigrants from different parts of the
country.

The attractiveness of Greater Agadir and its neighbouring urban centres has caused a rural exodus from the
region’s douars. This rural exodus to the cities has contributed to the growth of the urban population, which
accounted for 32.7 per cent of the total population in Chtouka Ait Baha Province, and 30.8 per cent in
Taroudant Province in 2014. Conversely, the rural population in the various municipalities recorded an
average negative growth rate of around -0.5 per cent throughout the entire Souss Massa region. The rural
exodus affects all the douars in the provinces of Chtouka Ait Baha and Taroudant, but the most affected
douars are located in the mountain areas of the Anti-Atlas and the southern slopes of the High Atlas, around
Taliouine and Ighrem, and Ait Baha and Tafraout.

The phenomenon of urbanization in the upstream and central parts of the Souss is characterized by the
development of large rural villages into urban centres, fed by the rural exodus and immigration. Their rapid
population growth has not corresponded with a structural transformation of the economy, which has
remained dependent on the development of modern agriculture. Nor has there been a change in the
practices of the population, the majority of which remains of rural origin. In the mountain areas, however,
urbanization remains limited. In Chtouka Ait Baha Province, the urbanization rate was 30.5 per cent in 2014,
only slightly higher than the 29.5 per cent recorded in Taroudant Province.

The territory of these two provinces is divided between the plain and the mountains, and most of the
income- generating activities are linked to modern agriculture. These incomes, together with remittances
from long-distance migrants, ensure a minimum level of well-being for households that are increasingly
taking up residence in urban centres, often close to their douars of origin. This restructuring of the
population, conditioned by employment patterns, is the root of significant sociospatial disparities that reflect
unequal exposure to poverty and leave some populations in situations of vulnerability.

All these economic and sociospatial transformations are exerting significant pressure on water resources,
which are becoming scarcer and are being subjected to competition and conflict among the various
categories of users.

The Souss Massa basin is hard hit by water scarcity, the consequence of particularly intense and prolonged
agricultural activity over time and an increase in urban demand in a context marked by an arid climate and
scarce precipitation. Access to water is far from equitable in this basin, and its distribution is marked by
multiple inequities due to sociospatial disparities. These disparities result from the development process
undertaken in the Souss Massa region, which is based on water-intensive agriculture, industrial processing of
agricultural and fishery products intended for export, and tourism (which creates new water demand for
recreational purposes such as golf courses).

Against the backdrop described above, and in the light of the impacts of climate change, several key
questions arise. These questions serve as a framework for analysing the link between climate change and
migration in regions that are structurally affected by an arid climate. How is climate change becoming
apparent in different areas of the basin? What impact has it had on available water resources and agricultural
systems? And how do these impacts affect the migratory dynamics observed at the regional and local levels?
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8. An arid Mediterranean climate

The Souss basin is subject to very unstable climatic conditions due to its position. Its general meteorological
mechanisms are influenced by three factors: i) the Atlantic Ocean (the humidity-enhancing effect of the cold
Canarian current); ii) the Sahara (dry and hot air masses); and iii) the mountainous orography, which provides
a protective barrier against desert influences (Anti-Atlas) and the cold air masses of the north (High Atlas).
The basin’s climate is semi-arid to arid Mediterranean. Due to its southern position, the strong heat (with the
exception of the coast) and the small amounts of rain place the entire region at the limit of the rainfall
threshold favourable to rain-fed agriculture.

Precipitation

The low volumes of rainfall in the Souss Massa region are irregularly distributed in space and time.
Precipitation is significant (with annual averages of more than 600 mm) in the heights of the High Atlas,
where snowfall is frequent at 1,800 m. In contrast, in the Anti-Atlas, rainfall does not exceed 400 mm, even in
the wettest areas. In the Souss basin, precipitation levels decrease to below 300 mm.

Average annual rainfall data at the basin level show a variation in quantity of rain from the coast to the
interior. Admine rainfall station, located far from the Atlantic Ocean in the municipality of Temsia, near Sebt El
Guerdane, has an annual average rainfall of 245 mm. While in Ain Chaib, in the municipality of Ouled Teima,
the annual average is 240 mm, and in Taroudant, located in a more continental position, the annual average is
233 mm.

In normal years, the succession of seasons characteristic of a Mediterranean climate means that precipitation
episodes are generally between October and April, and the largest quantities of rainfall are recorded during
the November to February period. Precipitation usually takes place in very short bursts and falls in the form of
showers (Driouech et al. 2013).

In most of the stations in the Souss Massa hydraulic basin, the amount of rain received in winter is greater
than 50 per cent of the total annual precipitation. Summer rainfall is insignificant, except in Taroudant, which
records 11 per cent due to thunderstorms. Overall, rainfall in spring and autumn is less than 30 per cent of
the total annual volume.

In the western part of the basin, the small amounts of rain are compensated by fog and dew, which are major
climate features along the Mediterranean coast (Delannoy, 1980). They are frequent during the hot and dry
periods (maximum occurrence in August or September) and make it possible to mitigate evaporation. Some
authors estimate that the amount of water deposited by condensation episodes under the argan trees in the
Souss plain annually is comparable to the amount deposited by rainfall.

In addition to the seasonal irregularity of precipitation, there is inter-annual irregularity in the annual
volumes recorded by each station. Several authors have shown the alternation of dry years and wet years
through analysis of long climatic series. The Souss plain experiences dry periods of up to 10 years every 30
years.



Figure 7. Rainfall patterns in Souss Massa

Source: ABHSM, 2021

Temperature

Temperature is generally moderate at the coastal level, and tends to increase inland. The annual average is
about 19⁰C, and the average of the maxima reaches 27⁰C, while the average of the minima remains around
11⁰C (Choukr-Allah, Bellouch and Baroud, 2007). Winter temperatures are quite high in the coastal zone,
while inland they are influenced by continentality and altitude. The hottest months are also the driest, with
rising temperatures often caused by the warm winds of the south-east and east. Chergui (desert wind) frosts
are extremely rare in the plains because cold air masses that come from the north are blocked by the High
Atlas range (Popp, 1984).

Is there a tendency towards aridity in the Souss Massa basin?

Due to the combination of precipitation and temperature, aridity seems to be the defining feature of the
climate in the Souss Massa basin, except in the High Atlas Mountains and on the coast. Data from the Agadir
station, studied by Driouech, Ben Rached and El Hairech (2013), show that, despite the relatively low annual
rainfall (260 mm), there is a wet period from November to March. As the authors observe, “This station
benefits from the presence of a softening current of the Atlantic and a mountain barrier of the Anti-Atlas
constituting a protection against the desert influence.”

Referring to the frequency of droughts in this region, the authors of a report on the Territorial Plan to Combat
Global Warming: Souss Massa Region (Fanzi and Jaouhari, 2018), published by the Moroccan Ministry of
Energy, Mines and Sustainable Development, suggest severe drought every 50 years. Vulnerability to drought
is considered moderate every five years but is still significant in some areas, notably the lowlands. Scorching
temperatures accompany drought episodes and affect the southern centre of the basin, in some cases
exceeding 44⁰C.

Starting from an analysis of rainfall variability in four stations in the Souss Massa and Drâa basins (Agadir,
Tiznit, Ouarzazate and Sidi Ifni), Driouech, Ben Rached and El Hairech (2013) do not note significant trends or
extremes in rainfall accumulation, whether on an annual or seasonal scale, but do note a significant change
in temperatures. This reveals the existence of a significant warming trend that is evident in increased average
maximum and minimum temperatures, as well as an increase in the hottest and coldest extremes. These
authors observe, “The different changes in temperatures and precipitation did not induce a change in the
type of climate in the regions studied despite some slight downward or non-significant trends towards the
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decline or increase of the De Martonne aridity index.” A new period of drought started in 1971 and
continued to the early 2000s, with a marked effect in the interior. The most severe drought years were 1980
and 1991–1995. Since the early 2000s, drought episodes have again alternated with wetter episodes, with
2007–2008 and 2008–2009 being below average. 

This analysis shows two dominant climate characteristics in the Souss Massa hydraulic basin. On the one
hand, there is the downward trend in rainfall volume and the succession of years of climatic droughts; on the
other, there is the relative consistency of temperatures combined with high humidity maintained by coastal
fog, thus creating the conditions for a subtropical oceanic climate in the coastal zone.

The socioeconomic implication of these two climate realities is considerable. Meteorological droughts lead to
a shortage of potential water for irrigation and drinking water. They also contribute to increasing
socioeconomic inequalities among farmers in the region. Access to water is becoming difficult and is
imposing additional costs, which the smallest farmers, with limited incomes and often in debt, cannot bear.
In addition, bioclimatic conditions under oceanic influence make the Souss plain an important area of
production for early-season goods destined for European markets.

9. Climate change and basin hydrology

Characterization of climate change in the Souss Massa basin

While studying the future evolution of the climate of the Souss Massa river basin, Driouech, Ben Rached and
El Hairech (2013) included a vast region integrating the Drâa basin and the Sidi Ifni coastline in the study.
They analysed the evolution of precipitation and temperatures up to the 2021–2050 period (reference series
1971–2002), taking into account the Intergovernmental Panel on Climate Change A1B intermediate scenario,
using the ARPEGE-Climate model with a resolution of 50–60 km on the Souss-Massa-Drâa zone. The main
results highlight:

At the seasonal level
- A future region-wide reduction in winter rainfall and a lengthening of the average and maximum

period of drought, particularly in the north and west
- A trend towards humidification of other seasons, through an increase in average rainfall and the

number of rainy days and a reduction in the length of drought periods (number of consecutive dry
days)

- Changes in extremes of heavy precipitation, though less homogeneous in terms of signals, especially
in winter, summer and autumn

At the annual level
- No significant change in average rainfall accumulations in almost all the provinces of Agadir and

Taroudant as well as the northern half of Ouarzazate Province, but an increase in the south
- No significant change in the extremes of heavy rainfall over most of the area, either in frequency or

quantity
- A decrease in drought-related parameters in terms of temporal persistence, probably due to some

spread of the rainy season.

Impact on territories

Depending on the scenario considered, the optimistic RCP4.5 or the pessimistic RCP8.5, future climate
change will have an impact on areas that are already fragile, altering population densities and productive
activities in response to problems posed by water shortages. The different areas of the Souss Massa basin
will be exposed to climate change impacts through two constants: decreased rainfall and increased droughts.
At a subbasin level, the following is expected:
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The coastline. This area is characterized by a high concentration of population, urban infrastructure and
economic activities and will suffer damage from rising sea level and coastal erosion, as well as reduced
rainfall and reduced water reserves, which will be exposed to salinization.

The Souss Massa plains. These high agricultural production areas will be even more exposed to the effects of
climate change, decreases in rainfall (already low) and increased recurrence of drought, in addition to more
recurrent exposure to dangerous floods.

Western High Atlas. The degradation of agroforestry ecosystems will become even more pronounced
because of climate change, with temperature increases leading to higher risk of forest fires. Decrease in
rainfall is highly likely to affect the flows of springs and, when torrential, increase the risk of flooding.

Western Anti-Atlas. The existing conditions of low rainfall and high summer temperatures will increase over
the years. The mountain will be more exposed to the risks of droughts, torrential rains and locust invasion.

10. Hydrological deficit and water scarcity

Permanent water stress

The realities are already becoming apparent in the daily lives of the people. For urban dwellers, cuts in water
supplies have become frequent in the summer, affecting their living conditions and well-being. With regard
to drinking water, rural populations are in a worse situation because access to the collective network is not
universal. But what really affects the rural people, whether they are peasant farmers or agricultural workers,
is the decrease and irregularity of rainfall leading to droughts, which poses a serious threat to both rain-fed
and irrigated agriculture. For large farmers, water shortages bring mainly financial costs in the form of
investments in irrigation techniques, new crops or relocation of their farms to areas where water is
accessible. For the State, the situation calls for public water policies that can prevent potential tensions
created by water shortages and promote climate change adaptation.

Surface waters

The basin’s surface water resources consist of inputs received from the two watersheds: Oued Souss (an
average of 418.9 million m3 per year) and Oued Massa (123 million m3 per year). These inputs, however, are
subject to strong seasonal and inter-annual irregularities determined by climatic irregularities. In the case of
Oued Souss, the wide fluctuations range from a maximum of 2,030 million m3 per year to a minimum of 90.5
million m3 per year. The highest inputs are recorded between January and March (BRL ingénierie [BRLi] and
Agro Concept, 2012).

Surface water is managed from eight dams, the regulated volume of which exceeds 364 million m3 per year
but is subject to fluctuations depending on precipitation and the hydrological state of the watershed.
According to the report on the Programme d’Action Intégrée pour le Développement et l’Aménagement de la
Région Méditerranéenne Marocaine [Integrated Action Programme for the Development of the
Mediterranean Region of Morocco] (ABHSM, 2007) the impact of these climate changes is greater on large
structures (reduction of the regularized volume of 7 million m3 per year for the Aoulouz/Mokhtar Soussi dam
complex and 5.4 million m3 per year for the Youssef Ben Tachfine Dam) (ABHSM, 2007).

In addition to these irregularities in climatic events, there has been an increase in run-of-river sampling
upstream of dam reservoirs. According to the 2007 ABHSM report, such withdrawals amounted to
approximately 112 million m3 per year of water intended for mountain irrigated areas. A gauging carried out
by the ABHSM on 18 séguias (open-air irrigation canals) between 2008 and 2018 revealed irregularities in the
volumes taken (Plan directeur d’aménagement intégré des ressources en eau [Integrated Water Resources
Development and Management Plan – PDAIRE], n.d.).
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Volumes of water captured by the main dams

Water from dams in the Souss Massa basin is mainly used for irrigation, drinking water and industrial water
supply. Between 2012 and 2030, input into reservoirs is predicted to decrease by 14 million m3 per year. This
is likely to have greater impact on large-scale irrigation as efforts will be directed towards maintaining
drinking and industrial water supply.

Surface water inputs from the watershed are irregular due to climate change. Faced with the reality of
prolonged and more severe droughts, the agricultural sector has turned to groundwater, which is an
important element of the water potential of the Souss Massa basin and plays a key role in socioeconomic
development.

Groundwater. Groundwater has been fundamental in the agricultural and economic transformation of the
Souss Massa region since the first decades of the twentieth century. Located far from the country’s northern
economic hubs, the region’s arid climate exposed any agricultural investment by settlers to risk, due to the
reliance solely on surface water. Modern irrigation took a long time to get started, but after rich aquifers
were discovered in the Souss plain, the region experienced a major agrarian transformation, and its
integration into the modern agricultural economy was accelerated by investments made by private settlers
and European agricultural societies.

The first areas were located in the Sub Aval, between Taroudant and Ait Melloul, in Sebt El Guerdane; in the
Houara; and around Ait Melloul and Inezgane (Popp, 1984). Investments focused mainly on the development
of citrus orchards, the bulk of which were planted after Morocco gained independence in 1956, rising from
5,300 ha in 1955 to 19,000 ha in 1976 (Popp, 1984), then to 40,350 ha (32 per cent of the national
agricultural area) in 2020.

The Souss Massa basin includes several aquifers in the plains and in the Atlas mountain areas. The aquifers of
the Souss and Chtouka plains are the most utilized in terms of withdrawals for irrigation. Their potential is
currently estimated at 425 million m3 per year, while groundwater resources mobilized are in excess of
675 million m3, which represents an average annual deficit of about 250 million m3.

Table 1. Souss and Chtouka groundwater balance sheet, million m3 per year

Years 1973 1976 1979 1985 1994 1996 1998 2003 2007

Souss aquifer

Entries 220 337 163 108 870 256 323 268

Exits 405 442 408 478 637 614 551 555

Balance -185 -105 -246 -370 -233 -358 -228 -283

Chtouka aquifer

Entries 26 68 43 35 33

Exits 31 56 62 93 90.5

Balance -5 12 -18 -58 -58

Source: ABHSM-PDAIRE 2007

The groundwater balance sheet shows a deficit growing year on year. In 2007, the deficit was estimated at
283 million m3 per year across all Souss aquifers. A look at the balance sheets for 2007 and the years prior to
that shows the Chtouka aquifer in decline, with the exception of 1996, a wet year which experienced
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historically high hydrological input and temporarily corrected the deficit (Morocco, Ministry of Energy, Mines
and Sustainable Development, n.d.). As with the Souss aquifer, the balance sheet of the Chtouka aquifer
shows that it slid into hydraulic deficit from the 1970s, reaching -58 million m3 in 2007, compared with -5
million m3 in 1972. The degradation of the aquifers is related to a decrease in recharge and an increase in
pumping driven by the modern irrigation-led model of agricultural development that reached the Souss and
Chtouka plains. Popp (1984) reports the existence of overpumping since the beginning of the 1960s in the
Souss plain, which caused a drop in aquifer levels.

An irrigation project was planned in the Souss basin to save the citrus orchards, which were at risk of
abandonment due to the precarious water supply situation. This project involved the construction of two
dams, one on the Issen wadi near Tamzaourt and the other on the eastern periphery of the Aoulouz plain.
Some 40 years later, the same pressures reappeared in the Houara, Sebt El Guerdane and Ait Melloul plains.
In the agricultural area of El Guerdane, irrigation is essentially based on groundwater, resulting in a
continuous drop in aquifer level by 1.5–2 m per year. This has compromised the sustainability of water
resources and endangered the future of 10,000 ha of citrus orchards. Another water transfer project to
safeguard the agricultural estates is being implemented from the Aoulouz Dam complex (Maatala et al.
2018).

11. Drinking water and irrigation water: competition in times of scarcity

The pressure of urban demand

The Souss Massa basin is among the most exposed to an increase in urban demand for water, against a
backdrop of declining available potential and demand on the resource from other users, in particular tourism
and industrial establishments. In 2014, the total population of the region reached 2,676,84712 (8 per cent of
the population of Morocco), compared with 2,324,142 in 2004, at an average annual growth rate of 1.4 per
cent. By 2030, the Souss Massa region is projected to be home to 3,315,230 inhabitants, which would make it
the sixth most populated of the country’s 12 regions13 (HCP, n.d.). The urban population, which is 56 per cent
of the total, would increase at an average annual rate of 2.72 per cent and reach 70 per cent. The
concentration of urban population is higher in the coastal part of the basin, around Greater Agadir and in the
Souss Aval and Chtouka plains. The highest densities, of nearly 68 per cent, are in the two prefectures of
Agadir-Ida-Ou Tanane and Inezgane-Ait Melloul. The increased population density in urban spaces, which
account for 20 per cent of the region’s territory, contrasts with the demographic deceleration being seen in
rural areas. And it is this 20 per cent of the territory that benefits from a high level of development.

The low densities and negative growth rates seen in many rural municipalities are signs of economic
stagnation and an exodus to the cities. This rural to urban exodus took place in four stages: i) in the 1960s,
5.5 per cent of all migrants were of this kind; ii) in the 1970s, this grew to 22.8 per cent; iii) in the 1980s to
35.3 per cent; and iv) in the 1990s it reached 36.4 per cent. In addition to seeking employment
opportunities, people in the villages want to move closer to urban services and facilities in nearby centres, or
simply to access a minimum level of services, such as water and electricity in their home. But the countryside
itself is also experiencing urbanization, as evident in the spread of urban housing and emergence of rural
growth centres, which are often the first to receive flows from the rural exodus.

Population growth and the accretion of high densities around city areas is leading to an increase in demand
for drinking water. It is also assumed a consequence of the transition to urban living is an improvement in
living standards and, consequently, new uses of drinking water. So more water is needed, to be shared with
the industrial and tourism sectors, which, next to the service sector, constitute the main part of the economy
of the Greater Agadir area.

13 According to population growth scenario 3, ISF =1.8, which gives Morocco a total population of 40.8 million. (HCP n.d.)

12 Total population of all the provinces relevant to the basin.
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In 2007, against a supply of 61 million m3, urban demand was estimated at 70 per cent, rural demand
(including livestock) 28 per cent, and 2 per cent for industry and tourism (including golf courses) (BRLi and
Agro Concept, 2012). The Greater Agadir area alone accounted for 42 million m3, or 83.2 per cent of urban
demand, 2.5 times more than that which was served to the entire rural population of the region, yet which
accounts for almost half of total population.

According to the PDAIRE report (ABHSM, 2007), water supply for drinking and industrial purposes in the
plains amounts to some 100 million m3 a year. The 25 centres that make up the urban environment are
supplied mainly from groundwater, while surface water serves the needs of Greater Agadir and almost all the
needs of the cities of Tiznit and Sidi Ifni. Other less important hydraulic structures, consisting of hill lakes and
small dams commissioned between 1985 and 2015, make it possible to supply drinking water to households
at the same time as they are used to irrigate small traditional irrigated areas, watering livestock and fighting
floods (ABHSM, 2007).

Available data on the volume of water per capita show a fall from 960 m3 per inhabitant per year in 1970 to
500 m3 per inhabitant per year in 2000; and then to 360 m3 per inhabitant per year in 2020. The Souss Massa
region entered a phase of water scarcity in 2000. This situation will continue to deteriorate given the effects
of climate change, but also the pressure of urban demand, if we consider that by 2030 urbanization will
account for 70 per cent of the population of the region.

Water for irrigation

Development of water for irrigation is well-established in the Souss Massa region. Historically, it has
facilitated the development of irrigated agriculture where it was possible to control surface water and/or
access groundwater (Popp, 2004). Various technical processes were used: land canals (séguias) in the
Taroudant and Tassila regions (at the mouth of the Oued Massa), mechanically drawn wells (naoras) in the
Chtouka and Houara plains (south of Oulad Teima), and irrigation at the base of underground galleries
(khettaras) in the eastern part of the Souss valley. The area cultivated in the plain was discontinuous and
used for cereal production and extensive livestock farming, associated (in places where irrigation was
possible) with arboriculture and vegetable crops. These irrigated spaces were more developed in the valleys
and piedmonts of the High Atlas and the Anti-Atlas, as well as on the alluvial terraces and floodplain areas,
the upper basin of the Souss wadi (Oulad Berhil, Aoulouz, Oulad Aissa) and on the borders of the Oued
Massa (Combe and El Hebil, 1977, cited by BRLi and Agro Concept 2012).

Earlier agrarian systems in the Souss region involved traditional irrigation that allowed a village peasant
civilization to be reproduced over time. This civilization was sedentary, despite the constraints of the arid
climate marked by frequent droughts and associated multiple risks. And even when the plains began to open
up to agricultural modernization, areas practising traditional irrigation continued to grow. In 1950, there was
a total area of about 14,500 ha of traditional irrigated land in the Souss and Chtouka plains (Popp, 1984). In
1975, it is estimated that 31,000 ha in the Souss valley were traditionally irrigated (excluding flood-spate
irrigation). This area was located mainly upstream of Taroudant and coexisted with 23,800 ha of land
irrigated by pumping (Popp, 1984; BRLi and Agro Concept, 2012).

At present, these traditional forms have regressed or even disappeared, especially in the central part of the
plain, which is now largely dominated by modern irrigation. Such agriculture only still exists in some
mountain valleys or at the periphery of the plains, sometimes thanks to rehabilitation efforts that seek to
develop small, irrigated areas, either carried out by the agricultural administration or under more local
integrated development projects.

In the last half century, the destiny of the Souss Massa region has come to be linked to modern agriculture.
This has led to the introduction of new irrigation techniques and has engendered new relationships with
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water. As water resources have become State-owned, the administration of water access in developed areas
is removed from community regulation, and is now governed under technical standards set by the public
authority. From the outset of modern hydro-agricultural development, private, often foreign, capital has
become dominant, often directing the agricultural system towards exports.

The Souss plain

Agricultural modernization was first introduced to the Souss plain when private settlers and European
agricultural societies built the first agricultural estates around Sebt El Guerdane and Oulad Teima. In 1955, on
the eve of independence, the area planted was 5,300 ha. By 1976, this had grown to 19,000 ha. A second
agricultural sector was subsequently developed in the Sub Amont, between Taroudant and Oulad Berhil. In
this same sector, the State built a 6,300-ha irrigated area served by electric pumps from 59 deep wells. The
land used to create the irrigation scheme was taken from collective lands and argan forests held under
federal status. About 67 per cent of the areas used to create cooperatives under agrarian reform involved
lots of about 5 ha under directed rotation, directed towards vegetable crops, sugar beet, fruit trees and dairy
cattle breeding (Popp, 1984).

According to the study by BRLi and Agro Concept (2012), there are currently six types of irrigated areas in the
Souss plain: i) modern public irrigation in Issen, downstream, with an area of 8,560 ha dedicated to citrus
farming and irrigated by the Abdelmoumen Dam; ii) the modern public irrigation, upstream, in Taroudant,
with an area of 6,120 ha irrigated by boreholes, where dairy farming has developed; (iii) the traditional
rehabilitated irrigation, on the whole of the Souss plain, with a total equipped area of 17,490 ha, and where
the agricultural system is dedicated to olive growing and livestock; iv) traditional areas not yet rehabilitated,
with an irrigated area of 9,220 ha, which are mainly small farms engaged in mixed farming; (v) the modern
private areas covering 40,400 ha and irrigated by pumping from the Souss aquifer, where citrus farming
predominates; and (vi) the agricultural area of El Guerdane, the result of a public-private partnership project
following the effects of groundwater degradation, with an equipped area covering 10,000 ha, irrigated by the
Aoulouz Dam and by groundwater pumping. In addition to these plains, there are also 5,655 ha of small and
medium irrigation schemes in mountain areas.

The Chtouka plain

In the Chtouka plain, the relationship to modern irrigation is different. The modernization process here began
several years later than in the Souss plain. Considered poor in water resources and soil, the plain did not
attract the interest of private investors and foreign agricultural companies. In the 1970s, the development
plan for the area irrigated by water from the Youssef Ben Tachfine Dam on the Oued Massa opted for
sprinkler irrigation, at a high financial cost but also considered water-efficient at the time. This system was
adapted to the hydrodynamic characteristics of the sandy soils of the Chtouka and Massa plains and was
favourable to the production of early-maturing crops. The technique is also considered to consume little
agricultural labour, which is scarce because of the high level of emigration (Bencherifa, 1980; Popp, 1984).
The installation of the irrigation network was accompanied by land consolidation operations, which resulted
in remodelling of land parcels to optimize the envisaged crop rotations. However, this did not prevent the
agrarian structure (dominated by small undivided properties) being considered an explanatory factor in the
initial failure to follow the cultivation patterns proposed by the Office Régional de Mise en Valeur Agricole du
Souss Massa [Regional Office for Agricultural Development in Souss Massa – ORMVASM]. The small
undivided family properties dominant in the area formed a land reserve that was transferred by renting to
entrepreneurial farmers outside the Chtouka, Houara (Souss plain) area, as well as to migrants attracted by
investment in full-range market gardening and/or greenhouse agriculture (Popp, 1984).

Currently the Chtouka and Massa plain is served by several public irrigation areas, including the 1,200 ha
Tassila irrigated area (traditional irrigation from the Youssef Ben Tachfine Dam), and the Massa irrigated area,
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which has 18,050 ha dedicated to production of crops with higher added value (early market gardening) and
more modern irrigation methods. About 10,000 ha of private irrigation at the junction of the Souss and
Massa plains was developed using wells for early intensive market gardening (BRLi and Agro Concept, 2012).
Overall, the emerging trend is an increase in the share of water required by irrigation (especially
groundwater) and the pressure of withdrawal being greater than the recharge capacity of aquifers. This has
resulted in an estimated deficit of about 228 million m3 per year and a drawdown of the water table of
approximately 2–3 m per year.

12. What adaptation strategies?

Adaptation of the agricultural system: case of the Souss plain and the irrigated perimeter of El
Guerdane

The Souss Massa region is renowned for its agricultural wealth, and, in particular, produce intended for
export. On average 60–80 per cent of the horticultural products exported from Morocco are produced in the
region. The system relies on high investment in financial and technical capital, but also the exploitation of
water resources, even though they are insufficient to keep up with demand. The dynamics of the irrigated
areas in Souss Aval and Chtouka are the result of a combination of factors, including climate, anthropogenic
pressures and water resource management, which generate water shortages that affect an agricultural
system created from scratch and largely reliant on irrigation.

The succession of water crises in the Souss plain

Early production crises due to overpumping date back to the 1960s, when the first signs of rapid drawdown
of the water table appeared in Oulad Teima. It began with the extension of pumping, beyond the control of
the State, to bour (rain-fed) agricultural land on which a combination of new crops such as citrus fruits,
vegetable crops and fodder were being cultivated to the detriment of traditional crops. This extension
initially resulted in water sources used by traditional irrigation perimeters drying up, and then also affected
the farms using pumping. In 1973, following the enlargement of irrigated areas in the Souss Aval,
overpumping reached 85 million m3 per year (Popp, 1984), and forecasts for 2007 assumed overpumping of
110 million m3 per year.

This first water crisis triggered the fragmentation of some of the large estates built by private operators and
companies. The latter, foreigners and Moroccans who had harnessed hundreds of hectares for citrus farming,
were pushed to abandon the farms. Many were put on sale, in whole or in part. But in order to find buyers,
sales were made in small parcels of a few hectares to farmers in the neighbouring douars or to urban
investors.

These land transactions reconfigured the agrarian structure of the irrigated areas by creating a profile
dominated by medium and small properties. The State intervened in the 1970s to overcome this first
situation of overexploitation, by constructing two dams as part of the Souss project, the first on the Oued
Issen and the second in the eastern periphery of the plain, near Aoulouz. These dams were to allow
groundwater recharge and control the use of surface water resources, and set the Souss Aval on a new
agricultural course. However, insiders among private farmers and companies began to acquire land to expand
their estates, and a new land dynamic in the direction of concentration was triggered once again. This was
the precursor to a new overexploitation crisis – the agricultural areas and areas devoted to other irrigated
crops exceeded the water potential of the two dams, making the use of further groundwater abstraction
inevitable.
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The 1990s crisis of the El Guerdane irrigated area

The water crisis in El Guerdane was predictable given the imbalance between increased abstraction and the
level of supply. This was evident in a fall in the water table, which was considered moderate at the beginning
of the 1970s, but accelerated in the 1980s, reaching a depth of 34 m in 1986. Two decades later, this fall had
more than doubled to a depth of 75 m, at an average rate of about 2 m per year. This decline led to the
abandonment of irrigated agricultural lands planted with citrus, from 16,350 ha in 1996 to 11,953 ha in 2003,
a loss of more than 4,300 ha. This problem triggered State intervention through the launch of a project in
2005, intended to safeguard the agricultural area and rebalance groundwater through mobilization of
alternative sources.

The aim was to transfer up to 10,000 ha of agricultural plantations in El Guerdane to surface water use, with
an annual volume of 45 million m3 regulated by the Aoulouz/Mokhtar Soussi dam complex. Commissioned in
2009, the project cost MAD 987 million and, for the first time, was based on a public-private partnership
model (Maatala et al. 2018). It was financed by different parties: (i) the State, through the Hassan II Fund for
economic and social development (MAD 237.5 million); (ii) private partner Amensouss SA (MAD 237.5
million) in the form of a concessional loan from the Hassan II Fund at 1 per cent interest, repayable over 10
years with a deferral of 20 years; and (iii) the beneficiary farmers whose financial contribution was fixed at
MAD 80 million to be recovered through the payment of connection fees of MAD 8,000 per ha and payment
of a water fee of about MAD 1.48 per m3, excluding value added tax (ORMVASM, 2015).

In 2008, Amensouss SA – a special-purpose entity created for the project by a consortium comprising
Omnium Nord-Africain (ONA), Caisse de Dépôt et de Gestion (CDG), Compagnie nationale d’aménagement
du Bas-Rhône Languedoc (BRL) and InfraMan14 – was joined by the Igrane investment fund. The company is
responsible for realizing and managing the irrigation infrastructure of the area for a period of 30 years,
including providing irrigation water services, water distribution and infrastructure operation and
maintenance.

However, the project has not been able to prevent the effects of extreme events, such as droughts and
floods. In 2013–2014, insufficient inputs at the Aoulouz Dam increased the risk of a shutdown of irrigation
services at a crucial stage in the agricultural calendar (June–August) and exposed citrus plantations to a
production crisis. To save the agricultural season, 1.5 million m³ of water was transferred from the Mokhtar
Soussi Dam to the Aoulouz Dam. In October 2020, inadequate inputs were again recorded at the dams, with
a filling rate less than 19.36 per cent at Aoulouz. This meant that water supplies to the perimeter of Sebt El
Guerdane in Taroudant for agricultural use were suspended, in order to secure the supply of drinking water
to Greater Agadir.

This project allowed El Guerdane to be rehabilitated through new financial and technical mechanisms and is
presented by its promoters as an innovative approach that can be replicated elsewhere. However, studies of
the project (Houdret and Bonnet, 2016; Maatala et al. 2018) have highlighted economic, social and
environmental deficiencies. For example, the surface water transported from the Aoulouz complex to El
Guerdane only accounts for 50 per cent of the average volume required for the plantations (El Hari et al.
2011, cited by Houdret and Bonnet, 2016); the rest is still provided by groundwater. This is anomalous to the
environmental justification of the project, which is intended to solve the overexploitation of groundwater.

Problems include drilling not being carried out in accordance with regulations and the existence of illegal
boreholes. They are used not only to safeguard existing plantations, but also to extend irrigated areas within
the same farm. When surface water allocations to the area are in short supply, borehole drillings multiply,
including the deepening of existing boreholes. The consequent environmental damage is evident within and

14 Capital of MAD 100,000,000
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beyond the irrigated area. “Farmers reported that drinking water wells had dried up, or that the water was
only accessible from deeper boreholes in nearby villages,” according to Houdret and Bonnet (2016).

The project has been selective in terms of farms integrated into the development area. Only 22 per cent of
the farms in the Sebt El Guerdane district participate in the project, although they represent 57 per cent of
the total cultivated area. Many of the participating farms, however, find it difficult to bear the costs, such as
the water prices and the cost of installing drip irrigation. As a result, they are unable to honour their
commitments to the delegated company, with defaults sometimes leading to termination of contracts.
(Maatala et al. 2018).

According to Maatala et al. (2018), small and medium-sized farms in the El Guerdane project have had lower
technical efficiency scores for irrigation water use than large farms. This is explained by the availability of
qualified human resources in large farms, which results in lower water consumption per hectare than in small
and medium-sized farms.

Through this brief historical retrospective on the development of irrigation in the Souss basin, we note that
the interests of agricultural capitalism dictate the main directions of the agricultural system in the region –
first colonial, then national and international. State-led planning approaches are in fact devoted to
strengthening the resilience of this water-demanding system in a region that suffers from worsening
structural water stress, and where population growth and urbanization mean additional pressures on the
same resource. The approaches developed are subject to the economic logic of profitability, focused on
monetary indicators (added value, margin per cubic metre of water, etc.), ignoring other aspects of
agricultural development including territorial development, equity, social differentiation, non-market
valuation of agricultural activity (BRLi and Agro Concept, 2012).

Furthermore, the role of pressure groups composed of large private producers and agricultural companies
with international capital drives public policy towards large-scale irrigation and adoption of this type of
strategy. In terms of agricultural water resource management, this action is characterized by a succession of
strategies responding to crises caused by overexploitation. These strategies call for institutional innovations
such as public-private partnership, occurring first in the El Guerdane area, then in Chtouka (where a project
for desalinizing water is in progress).

Adaptation strategies for farms using irrigation water

Farmers adopt different strategies to face the above-mentioned challenges, depending on the means
available. According to the BRLi and Agro Concept (2012) study, the strategies identified are adaptive or
alternative. The so-called adaptive strategies include introducing changes in the cultivation system and
technology to align the water demand of crops to the availability of resources. But the choice is conditioned
by the means available to each farm and the study distinguishes at least three categories:

(i) Some family farms that are very strongly affected by the drop in the water table abandon
irrigation and return to the cereal cultivation in bour (rain-fed) land, coupled with extensive small
livestock farming. These farms survive thanks to additional external income. Among these farms,
cases of abandonment of agricultural activity due to water scarcity are found. Farmers without
means are forced to sell or lease their land and become agricultural workers on large farms
and/or to emigrate. The abandonment of agriculture is at the root of the exodus to the cities and
urban centres of the region, where the increase in demand for housing has stimulated a
speculative land market fed by peri-urban agricultural land (Ben Attou and Jelloul, 2018).

(ii) Some family farms return to cereal crops and olive trees in addition to the practice of dairy
farming.
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(iii) Some family holdings continue to practise irrigation. They have the means to adopt drip
irrigation to save water and diversify their cultivation system. Besides olive oil, market gardening
and citrus fruits, milk is a main component of income. Milk production is organized around the
agricultural cooperative (COPAG), which ensures the supply of livestock feed and guarantees the
marketing of milk.

Substitution strategies

An alternative strategy, also known as a “hunting strategy”, involves the exploitation of deep-water aquifers
through expensive drilling. This operation sometimes takes place at the fringe of legal provisions governing
drilling. When water becomes insufficient at the farm level, and if the means allows it, operators go further
to find water and install pipes to bring it back to the farm. When the aquifers are completely exhausted, the
use of land mobility to access new resources has become a common practice among agricultural and/or
market gardeners entrepreneurs. According to the BRLi and Agro Concept (2012) study, “When the
deepening of wells and boreholes was no longer enough, as in the Oulad Teima area, one of the first to be
affected by the drop in the water table level in the 1950s, private investors began to colonize upstream areas
of the Souss Valley around Oulad Berhil. The migration to Ouled Berhil has increased and spread even further
upstream with a development of citrus fruits towards Aoulouz, where the water resource is more accessible.
Similarly, the extension of the serristes (greenhouse growers) in the Massa are the result of land mobility. The
possibilities of renting collective land contribute very strongly to this dynamic.” Currently, land mobility and
farm relocation are spreading beyond the limits of the Souss hydraulic basin towards the oases in western
Haouz (Chichaoua), south-west towards Guelmim-Laayoune and Dakhla, and even towards West African
countries.

In the face of scarcity, irrigation water is taking centre stage in the competition between the different
categories of farmers. While the smallest can only envisage development as part of a collective effort, those
who have the means develop strategies that allow them to access water where it exists and therefore to
continue their existing cultivation systems. The main criterion of choice of one or the other strategy then
remains access to capital. The scarcity of water resources thus implies greater differentiation between
agricultural holdings, with direct consequences for the territory and rural development (Dahan, 2017).

The management of water resources in Morocco is torn between two extremes: i) the response to a growing
social demand for drinking water, which involves political sensitivity; and ii) the imperative of agricultural
development, which is based more than ever on the mobilization of irrigation water. The mechanisms of
water policy, based on Law 36/15, are intended to resolve this dilemma. This puts into perspective the
institutional, political and technical tools for the implementation of integrated, decentralized and
participatory water resources management and constitutes the reference framework of the National Drinking
Water Supply and Irrigation Programme 2020–2027. This is the first phase of the project National Water Plan.
This programme, with a cost of MAD 115.4 billion, is divided into five streams: (i) development of water
supply; (ii) management of demand and development of water; (iii) strengthening the supply of drinking
water in rural areas; (iv) reuse of purified wastewater; and (v) communication and awareness-raising (Sinan
et al. 2020).

The climate of the Souss Massa basin, marked by a summer drought and more cyclical droughts during the
winter season, has conditioned the behaviour of populations over the long term and inspired adaptation
strategies, of which mobility and movement are one of the most widespread. But it must also be noted that
the Souss and Chtouka plains have experienced the greatest disturbances of rural societies in the context of
hydro-agricultural developments, urbanization and the development of tourism. The processes of
modernization of the economy, which began in the first decades of the twentieth century, have brought with
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them new mechanisms of exclusion and social inequalities in relation to the ownership of land and other
means of production, factors that fuel migratory aspirations.

13. Migration in a context of climate change and water scarcity

Studies on migration trace the phenomenon to periods prior to the twentieth century, when there were
departures from the Souss to the north of Morocco and abroad, in particular Algeria and then France. They
distinguish several migratory phases that were part of national migratory processes. Outmigration from
Souss is shown, through certain specificities related to family and community dimensions, as a collective
response to the insecurity of livelihoods in an arid environment with poor agricultural potential.

Traditionally, outmigration, whether seasonal or temporary, was an adaptation solution to this difficult
environment. Other adaptation solutions included ingenious agrarian solutions that allowed the
management of scarcity, such as irrigation techniques, crop terraces, collective shops in Agadir and
elsewhere. These were all elements of community social organization that ensured the survival of the
system. These populations combined a sedentary peasant lifestyle with the mobility of workers and/or
traders. Outmigration not only helped to alleviate pressure on local resources but at the same time provided
external resources for community-level development activities.

Mobility was part of a strategy to overcome the constraints prevalent in the country of origin, but did not
mean the abandonment of land and permanent settlement elsewhere. Current economic transformations,
thanks to irrigation, have converted the plains into hydraulic spaces oriented towards the production of
agricultural products for export, the development of the fishing sector and tourism. All these activities make
Souss Massa one of the most important economic regions in Morocco in terms of national wealth
production. As a result, the region has attracted migratory inflows, both internal (from within the region
itself) and external (from other regions of the country and abroad). Indicators of demographic change –
including the distribution of population densities, urban growth and the location of modern agricultural
areas – highlight the economic divergence that began several decades ago and began to separate the
irrigated Chtouka and Massa plains from the surrounding Western Anti-Atlas Mountains and southern slopes
of the High Atlas. The differential development of agricultural systems and urban areas explains the recent
changes in spatial activity and implies new relationships to natural resources, including water, land and the
valuable argan forest resources. These rare resources, whose prudent use previously enabled the resilience
of local communities, are now subject to strong competition.

The pressure on water through the deployment of large-scale modern irrigation – now ongoing for several
decades – has caused groundwater depletion in the plains. Alternative strategies employed by irrigators
include the relocation of their estates, first to the foothill areas and then further upstream, or, failing that,
possibly emigration to other regions of the country and even West Africa. Relocation to the foothills and the
upstream part of the Souss plain, an option favoured by those with substantial capital, was to the
detriment of local communities, who in turn were overcome by problems of water scarcity. This helps
explain the scale of the rural exodus over the past two decades in peripheral areas of the plains and the large
urban agglomerations on the coast.

Mechanisms that govern the migratory processes in the Souss today are linked to economic, environmental
and spatial dynamics triggered at the regional level by a variety of factors. Migration is no longer a communal
or group response to environmental problems and/or a lack of livelihoods at the community level, but rather
it represents strategies employed at the family or nuclear household level, and/or even just individual
behaviour. The causes, therefore, become more complex. While outmigration could initially be explained by
underdevelopment, it is now catalysed by contradictions in and the result of current development experience
(Lacroix, 2005).
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Internal emigration from Souss Massa to cities in the north

The origins of internal migration from Souss to the northern regions of Morocco are ancient, but in their
modern form of temporary, seasonal or permanent outmigration they are part of wider development
challenges encountered during, and subsequent to, the colonial period.

Studies of the migratory phenomena in the Souss region all agree that there is a relationship between
migration, demographic growth and pressure on limited resources, of which droughts have been an
accentuating factor. But these relationships are neither linear nor simple. In the case of the Anti-Atlas
Mountains, reputed to be the first epicentre of internal migration in the region, the relationship between
population and resources does not imply direct and linear causality. On the one hand, there were lands
where irrigation enabled a polyculture associated with livestock farming and allowed the existence of high
population densities, and, on the other hand, there were lands with limited resources where cereal crops
were associated with goat farming on rangelands.

In both systems, arboriculture on terraces and in argan groves constituted elements of an agroforest system
that is highly dependent on weather conditions in any given year. Moreover, irrigated lands were the
exception in an environment dominated by non-irrigated crops. It took only two or three successive years of
insufficient rain for harvests to begin to fail and outmigration to become one of the ways to earn a living
(Despois and Raynal, 1967). But paradoxically, according to Noin (1970), the pressure on resources following
a drought episode would first be felt in irrigated lands, where human densities were higher. He gives the
example of the Ammeln (in the region of Tafraout) where irrigated agriculture contributes 90 per cent of
agricultural income and which is the first to be affected by emigration to the cities of the north, stating that
“Emigration is particularly important in the most densely populated tribes such as those surrounding the
Jebel Lekst.”

But the question remains how migratory processes triggered in rugged mountainous areas subjected to dry
climate did not lead to total community abandonment? In the villages, where life continues, there is still a
population made up of children and elderly women. Attachment to the land and to village life has allowed
outmigration to contribute to the reproduction of village community systems in the mountains, and even to
be central to efforts to restore old and abandoned lands.

The resilience of social structures in this region is due to “the management of a complex balance
between mobility and a sedentary lifestyle,” according to Lacroix (2005). Another aspect of internal
outmigration from the Souss region is that it was immediately directed towards industrial cities and
mining and agricultural centres created by colonization. The integration of the Souss region into the
agricultural and economic transformations introduced under the protectorate period lagged years
behind those already under way in the north of the country. Therefore, despite the spatial imbalances
between the irrigated plains, which are open to a modern and urbanized economy, and a densely
populated and resource-based mountainous region, migration flows will not be fully polarized thanks to
the powerful Souss economy. This economy was built on a migratory tradition that had already been
established and channels that had been opened to destinations in northern Moroccan cities. From
engagement in trade, these migrants invested over the years in other economic sectors such as agrifood,
fishing, construction and tourism. At the end of this outmigration, the large fortunes built up enabled
the Soussi of rural origin to form a commercial and business bourgeoisie, which then became urbanized.

These sectors still continue to operate and maintain migratory flows to regions outside the basin. Internal
migrants from the Souss-Massa-Drâa region accounted for 10.6 per cent of the total extraregional migrants
registered during the intercensal period 1994–2004. According to a 2009–2010 survey (HCP, 2011), the

region recorded 33,000 entrants against 50,000 exits, i.e. a negative net migration of 17,000 people.15

15 Before the region became Souss Massa in 2015.



Immigration to the Souss Massa basin region

In the early days of agricultural modernization, the Souss had a local labour shortage, with people being
unwilling to work on colonial farms. This led farmers to seek labour from distant regions (Popp, 1984). The
Souss regional economy could be integrated into globalization, through agriculture, agro-industry, fishing
industries and tourism, because of internal migration flows. In the case of irrigated agriculture and the
agro-industrial sector, most members of the permanent or seasonal labour force employed in fruit and
vegetable production and packaging stations are from outside the region, and usually from other parts of the
country. This workforce is made up of women and men, sometimes entire families, who settle in centres
close to places of work. The feminization of agricultural work has become a dominant social fact in the Souss
region as part of this process, due to employers’ strategies. Women are a cheap labour force, adapt to many
tasks in the labour chain and have little or no unionization. According to the results of a survey conducted by
El Haiba (2018) on about 60 female workers, 88 per cent were in the 16–45 years age group, only 12 per cent
were over 45; and 50 per cent of them were married, the other half single, widowed or divorced. These
women were of rural origin, from the provinces of Béni Mellal, Khénifra and Khémisset, as well as from the
Atlantic plains and plateaus (El Haiba, 2018).

The economic attractiveness of the Souss region and the development of the labour-seeking agricultural
sector is evident in the extent of urban growth. The urban population increased from 1,895,474 inhabitants
in 2004 to 2,351,639 in 2014, representing an average annual growth rate of 1.91 per cent, higher than the
average of the Souss Massa region as a whole (1.42 per cent). Provinces in the basin are witnessing an
increasing demographic although not at the same rate. The highest growth rate (2.58 per cent) was recorded
in Inezgane-Ait Melloul Province and the lowest (just 0.72 per cent) was recorded in Taroudant. The
provinces of Agadir-Ida-Ou Tanane and Chtouka Ait Baha, population growth is intermediate, at 2.10 per cent
and 2.24 per cent respectively. Demographic change heralds a trend towards population concentration
around the metropolis of Greater Agadir. Urban growth in this part of the plain is the result of a polarization
of migratory flows from surrounding mountains and upstream parts of the Souss plain, or more distant
regions.

This reveals a different evolution in annual growth rates, population densities and urbanization. The centre of
the basin, corresponding to the irrigated plains where large agricultural enterprises are located, records high
densities and high rates of urbanization, while areas at the margins are experiencing a demographic decline –
which even affects related urban centres. The greatest concentration has formed around Greater Agadir and
the municipalities in its immediate vicinity (Anza, Ben Sergao, Dcheira El Jihadia, Inezgane, Ait Melloul and
Tikiouine) along two axes, one going in the direction of the coast and the other heading inland towards Oulad
Teima.

But Agadir is also a city, a major university centre and an economic centre for tourism, fishing, trade and
services. It is therefore a city in which many categories of people work and reside, and where foreigners take
up residence in the many purpose-built residences. It also “owes its importance to its geographical position
as an obligatory crossroads between the north and the south of the country,” according to Berriane and
Hnaka (2002). The growth of the city has led to new forms of urban sprawl, conditioned by a supply of
precarious housing for uprooted rural people who have come in search of work.

These rural migrations often settle in housing estates created on the fringes of cities, and especially in
centres that have developed from rural villages that were formerly close to areas of intensive agriculture and
where there is a concentration of agro-industrial units. The proliferation of unhealthy housing in
non-regulated neighbourhoods is the dominant form of urbanization, a sign of the growing importance of
rural-urban migration and the in-migration of agricultural workers. This is the case in the Chtouka plain,
where the city of Biougra (37,933 inhabitants) is at the head of an urban subnetwork consisting of three
emerging centres (Ait Amira, Sidi Bibi and Belfaa), 12 rural centres and many douars.
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The overcrowding of the coastal fringe of the basin, to the detriment of the Souss plain upstream and
downstream, is also a sign of the rural crisis experienced by certain intensive agriculture sectors, where water
stress means some farmers can no longer maintain their production rates and therefore have reduced labour
needs. The decline in agricultural activity in certain sectors is leading to restructuring of agricultural land
according to the availability of exploitable water resources. This reorganization is taking place within the
basin itself or even outside the basin, and is giving rise to new directions in the flow of mobility between
workers’ place of residence and new production areas. In the upstream and downstream part of the Souss
plain, the towns of the Taroudant Province have yet to develop an economic base capable of allowing them
to retain the migration influx from rural environments. Instead, populations are moving towards Greater
Agadir or other cities to the north of the country.

International migration

In the Souss Massa region, knowledge of migratory movements abroad is quite advanced, as evidenced by
the numerous studies published on the subject (Lacroix, 2005; de Haas, 2007; Berriane and Hnaka, 2002;
Daide, 1989). But this knowledge is often partial, concerning one aspect of these processes or a single
geography within the whole region. Based on their work in small centres and rural areas, Berriane and Hnaka
(2002) report that one in three households in the region has at least one member who has migrated abroad.
At the end of the 1990s, the number of emigrants from Souss living abroad was estimated at 115,000, or
nearly 14 per cent of the total for Morocco. The majority (96 per cent) of outmigrants from Souss are settled
in Europe, especially in France (51 per cent), followed by Belgium (33 per cent), Holland (12 per cent),
Germany, Italy and Switzerland. Charef (2020), suggest that at certain times in the Moroccan migration
process, Souss was classified among the first regions of departure abroad. Currently it occupies a much lower
position in the ranking, or at least this is how it appears from the survey conducted by the HCP (2020) on a
sample of 14,873 households. In this survey, the Souss Massa region accounted for 5.5 per cent of current
migrants, far behind Casablanca-Settat with 23.9 per cent, Béni Mellal-Khénifra with 14.9 per cent and
Rabat-Salé-Kénitra with 12.4 per cent (HCP, 2020).

Traditionally, international and internal migration have been intertwined. Cities are transit points on a
community migration chain. This is based on a relationship between the douar of origin, the host city –
Casablanca, Rabat or Tangier – and the country of destination, in particular the Paris region in France. Other
migratory chains formed directly between the village of origin and the host country on the basis of
migrations organized by employers and the French government in the aftermath of the Second World War.
The peak of this recruitment came towards the end of the 1960s, but at the same time “informal” family
channels have developed too.

Workers already settled in France brought in members of their family or community and intervened on their
behalf with employers to find them work. Merchants also relied on family labour to manage their grocery
stores. These migratory flows developed in France before spreading to other European countries, including
Belgium, the Netherlands and Germany. From the 1990s onward, the destinations of Soussi migrants began
to diversify, as did the profiles of migrants. As elsewhere in Morocco, outmigration has spread to all social
spheres, becoming increasingly feminized, and affecting more and more young, single and educated people
of urban origin. The emergence and development of migration in Souss cannot be separated from events
that have contributed to the economic upheavals and marked social changes in Morocco since the beginning
of the last century. The colonial rupture of the twentieth century and the extension of the postcolonial
capitalist economic system that emerged have involved peasants whose experience has always been one of
seasonal migration between the douar and other internal areas, as well as migration abroad, both of which
can be uprooting and lead to proletarianization.
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Investment by migrants in Souss, and the attractiveness of the urban economy

International outmigration does not always translate into rapid social mobility. The majority of migrants are
small savers who provide for their retirement by acquiring a house with a commercial premises to provide an
annuity in addition to a meagre pension, and/or by means of consolidating the status of head of the family of
his (as is usually the case) family and the community of origin. According to Charef (2020), some of the
migrant investors are young graduates who return to the country to try to take advantage of the
opportunities offered by the economic opening up of the region: “These young people find in Agadir a
favourable ground to embark on the adventure of entrepreneurship and thus develop productive and
lucrative economic activities in their country of origin.” Migrant investment is mainly in the usual niches, such
as small businesses, restaurants, cafes or services, but with a modern touch that distinguishes them from the
traditional grocery store. But this does not exclude the existence of migrants who have founded larger
companies in different sectors of the regional economy.

In the host country, changes in the world of work have led to more precarious jobs offered to unskilled
economic migrants. Even those with degrees, unless they are graduates of the grandes écoles, are not
guaranteed stable employment. Successful migration projects (that make migrants actors of change at home)
are not always direct and linear, or made in the isolation and solitude of exile. Rather migration objectives
can be achieved through activities that develop, in the words of Cesari (2002), “within the framework of a
complex system of relations and networks of all kinds.”

The studies on migrant investments in the Souss highlight their non-agricultural and urban character.
However, the orientation of Soussi migrants towards investment in modern agriculture has been noted in the
Chtouka and Souss Aval plains since the start of irrigation projects in the 1970s and 1980s (Bencherifa, 1980;
Popp, 1984). Of the 357 enterprises identified by Berriane and Hnaka (2002), only 16 were agricultural. This
low level of investment in agriculture can be explained by the demands of agriculture in terms of know-how
and capital. In the past, it was migrants of peasant origin who invested in the family farm, or their own farm.
Currently, the competition for land is stiff, and the value of land is very much dependent on the availability of
water resources. In the irrigated plains, few are migrants able to compete with large agricultural enterprises,
some of which are owned by entrepreneur families of non-migrants.

On the other hand, we find more and more migrants invest in local products in the countryside, such as argan
and saffron, or in rural tourism, especially in mountain areas where these niche activities are possible. The
choice of these activities makes the migrant an essential element in the life of the douar, often through
migrant associations. The Souss Massa region is increasingly emblematic in terms of contributions made by
migrant associations to development in local areas on the fringes of the plains, and in areas that have been
disrupted by large-scale agricultural development.

Findings at two site workshops

Emigration and climate change: the role of indirect factors (local workshops)

I. El Guerdane site

El Guerdane is a developed agricultural plains area, which is subject to the vagaries of climate and
anthropogenic pressures. The El Guerdane site is located on the left bank of the Souss, about 20 km
south-west of Taroudant and 70 km east of Agadir. It is an agricultural plain that spans two rural communes,
Lamhadi and Lakhnafif, and the urban centre of El Guerdane.

The plain is structured as an irrigated area developed by the public authorities, initially for citrus fruit
production. The agrarian structure is composed of large company areas and medium-sized entrepreneurial
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and family farms. The region has always attracted foreign agricultural investment. There are also a number of
significant companies with an international dimension, held by national or foreign groups. Participants in the
workshop talked about a French company, Maisador, a pioneer in the production of sweetcorn and
raspberries that has developed a partnership with the Mabrouka cooperative. They also mentioned Quality
Bean Morocco, a company that specializes in the production and packaging of fruits and vegetables. In terms
of national companies, they also mentioned the Sapiama group, which specializes in the nursery and
multiplication of seedlings of new varieties of citrus fruits.

There are small family farms at the periphery of the irrigated area, whose profitability is compromised by
climatic constraints and limited material and financial means. To compensate for the low agricultural income
from the peasant family farms, many people are employed in the large neighbouring agricultural estates.

Today, the El Guerdane irrigated area is increasingly affected by a shortage of water, a double consequence of
agricultural activity, which is particularly intense and prolonged over time, and a drought that has become
structural.

The migratory profile in the El Guerdane area

● Internal migration flows to the region

Given its agricultural dynamism, the El Guerdane region is described as attractive for people looking for work
opportunities. These women and men come from the region itself or from distant regions, including
Doukkala, Abda, Haouz, the Middle and High Atlas and northern Morocco. This translates into positive
population growth in the urban centre of El Guerdane, as well as in the rural communes of Lamhadi and
Lakhnafif.

In the El Guerdane centre, the population increased from 9,222 inhabitants in 2004 to 12,313 inhabitants, an
average annual growth rate of 2.93 per cent. This is higher than the rate recorded for the province as a whole
(0.72 per cent), but lower than other urban centres that are more developed in terms of basic infrastructure
– e.g. Oulad Berhil (4.68 per cent) and Oulad Teima (3.05 per cent). Similar increases were recorded during
the same periods in the rural communes of Lamhadi (average annual growth rate of 0.45 per cent) and
Lakhnafif (1.3 per cent).

However, the region remains unattractive for certain categories of population from the douars. According to
a workshop participant, “There is a large population affected by immigration due to the decrease in its share
of employment as a result of the competition [that has occurred] between the local population and
immigrants in the region” (El Guerdane workshop).

● International emigration

The story of international migration in the El Guerdane region draws on the wider experience across the
entire Sous Massa region. In other words, it is an old phenomenon, first oriented towards French Algeria,
then the cities of northern Morocco under the protectorate. After independence, the migration process
became part of contingent emigration, initially to coal mines in northern France, then adopting the form of
the Moroccan migration “system” (family reunification, feminization, generalization around the youngest and
most educated categories, etc.) as has occurred in more recent decades. At the workshop, our interlocutors
underlined the particularity of the region, as one least affected by migratory movements, internal or
international, insofar as the region is one where work was not already lacking. “Migration has not affected
the region because of the work opportunities offered by a modern agricultural sector in full expansion since
the 1940s. The situation now has changed, because young people aspire to migrate to the cities of the north,
as a step to go abroad” (workshop participant, El Guerdane).
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● Climatic and socioeconomic constraints

During exchanges with participants, climate factors were highlighted to explain the crisis of the agricultural
system in the El Guerdane region. Participants singled out two types of climate events: i) recurrent droughts,
the effect of which is felt in the drop in the water table (from 200 to 300 m depth at present) and the
decrease in the level of dam reservoirs; and ii) the floods that the region experienced in 2010 and 2014,
which destroyed houses and other infrastructure in several douars.

Water scarcity is not the only cause of the agricultural crisis in El Guerdane, however. For some participants,
the local agricultural system is experiencing a crisis which they describe as “structural”. They highlight the
aridity of the region’s climate and the habitual nature of droughts, to which farmers have always been able to
adapt. The new factor in the current crisis is that water shortages are no longer the direct result of droughts
but of the pressures exerted on water given multiple users across agriculture, domestic and industrial use.
“The decline in water resources did not come by chance. On the contrary, several factors and causes have
contributed directly and indirectly to its decrease, including what is natural (drought, lack of rainfall, heat,
soil, etc.) and (some of them) are due to human intervention that has contributed to building this fragile
landscape.” (workshop participant, El Guerdane).

● Abandonment of agricultural activity by smallholders and agricultural workers

The abandonment of agricultural activity is not only explained by the drought-induced bad agricultural years,
but also by the accumulation of unpaid debts to the Crédit Agricole bank, or to the company managing
irrigation water. “The inability of certain classes of farmers to pay the bill for irrigation water, the excessive
price per m3 of irrigation water, 1.80 dirhams per cubic metre, plus the electricity bill to be paid. This led to
the removal of water meters for about 200 farmers in the El Guerdane region, for non-payment and
consequently the total abandonment of their estates (citrus fruits). This pushed many small farmers to
become salaried workers on their own farms after selling or renting their land.” And yet, it was reported that
small family farms also participate in the supply of salaried agricultural work during peak periods, especially
in tree pruning, processing and fruit harvesting (workshop participants, El Guerdane).

The consequences of this decrease noted by participants include unequal access to water and its diversion to
the benefit of a minority. “The company managing irrigation water stops the supply of the smallest, those
who find it difficult to pay consumption fees, as was the case at the beginning of the 2020–2021 agricultural
season” (workshop participant, El Guerdane).

Only wealthy farmers or corporations have the capacity to effectively exploit ever-deeper groundwater. The
smallholders are forced to abandon their land, leasing or selling it to these same rich farmers. Participants
gave the figure of some 5,000 ha of land abandoned by local farmers in the last 20 years. As a consequence
of the abandonment of agricultural activity and more and more land being put on the market, the prices per
ha for sale or rent have collapsed. “The price of the hectare of land has fallen by half between the end of the
1990s and today. The land market is fed by small plots of land resulting from the sharing of the land
inheritance of families” (workshop participant, El Guerdane).

In the region, this land dynamic is also associated with land transfer under the public-private partnership of
the Société de Développement des Exploitations Agricoles [Agricultural Development Corporation – SODEA]
to the benefit of foreign investors. It has been possible to open up to new forms of agricultural investment
involving large companies thanks to the PMV, especially pillar two, which supports export-oriented
agriculture. Participants also invoked the problems of marketing agricultural products, and their low capacity
to compete at an export level against products from Egypt, Spain or Holland. In particular, the years 2013,
2014, 2016, 2017 and 2018 were described as disastrous.
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● An agrarian crisis manifested in social tensions

The participants also made the link between water scarcity, transformations in land structures to benefit
foreign investors and social tensions noted in the region. They cited two examples. First, the expulsion of
workers from State lands granted to the private sector under the public-private partnership. According to one
participant, “the transfers of land from the Agricultural Development Corporation to the Moroccan and
foreign private sector has had a considerable social effect. Workers are being expelled, which has provoked a
workers’ protest movement and given rise to sit-ins and demonstrations in front of some farms and packing
stations.”

Second, water scarcity is at the root of many conflicts that are especially exacerbated in summer, when water
managers prioritize drinking water for the urban populations over the irrigation of agricultural land, which
farmers experienced in 2020. They also give the example of the Hydraulic Basin Agency’s decision to resort to
supplying water from the Aoulouz Dam to El Guerdane to avoid the loss of crops in large areas, “And the
exclusion of some producers from the list of beneficiaries of the irrigation water project, due to the lack of
capacity to pay the treatment costs” (workshop participant, El Guerdane). This provoked protests against the
Hydraulic Basin Agency in 2017 in the commune of Sidi Moussa El Hamri.

● Demands for public action to overcome the crisis

Participants called for public action to limit the impacts of floods and droughts, and to better strengthen the
resilience of their communities, as well as finding solutions to water-related conflicts between some groups
and larger farmers who are benefiting from the El Guerdane project. They appear to be in favour of
strengthening the strict control of well drilling permits by the “water police” and initiating dam construction
to protect the area from flooding, “which could alleviate the suffocating water crisis in the El Guerdane
region” (workshop participant, El Guerdane).

● Adaptation solutions following climate events

The least vulnerable farmers, who still have material and financial means, are able to change their cultivation
system. They abandon citrus fruit cultivation and adopt new, more profitable crops, including red fruits
(raspberry and others), sweetcorn and grapes, which are more profitable on the market. The question of
access to foreign markets in Europe has become more difficult because of competition. The African market is
presented as a hopeful alternative. Several farmers associate dairy cattle farming with agriculture. Milk
production, supervised by the COPAG agricultural cooperative, allows regular income for farmers. Workshop
participants stated that 350 farmers and 76 cooperatives are affiliated to COPAG in the El Guerdane region.

Operator-entrepreneurs, often without a direct link to the area, are relocating their agricultural estates to
other regions less affected by water scarcity, where they can lease land. Among the regions mentioned by
participants are the provinces of Tata, Zagora, Guelmim, Marrakech, Chichaoua, Béni Mellal and Berkane.
Others choose to invest in West African countries. This relocation of agricultural estates is followed by a
displacement of the most qualified agricultural workers to more attractive areas, in the plain of Souss,
Aoulouz and Biougra, or in the new regions open to agricultural investment by entrepreneurs who have
abandoned El Guerdane. The participants stated that about 2,000 workers have departed in recent years. A
movement of young workers leaving for West African countries (especially Senegal and Guinea) also seems to
be gaining momentum.

The most vulnerable farmers start by looking for off-farm work opportunities in agricultural areas close to
their douars. Others abandon agricultural work and set themselves up as street vendors, porters or
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construction workers in urban centres in the region. Several families who have sold their land chose to
emigrate to the urban centres of Oulad Teima, Oulad Berhil, Taroudant and Agadir.

● The new role assigned to women

To respond to the crisis situation experienced by rural families in the region, women, who were once unable
to move away from the household, are also involved in wage labour and the search for additional income for
the farm. It must also be said that many households are single parent, with wives becoming heads of
household after divorce or the death the husband. Here too, the participants distinguish women
emancipated by choice, who participate in associations, or even create cooperatives. They give the example
of a women’s cooperative in the Boussida douar (within the territory of El Guerdane) which is dedicated to
dairy farming and is part of the COPAG network. Women from modest and poor families work as wage
labourers in agriculture or other sectors. Seasonal work is offered by nearby agricultural estates, and some
that are further away. This has led to the proliferation of carriers dedicated to facilitating the movement of
women to their workplaces. Female emigration to Spain for seasonal work in strawberry picking is also
presented as a reality that has been gaining momentum in recent years.

● Water scarcity, crisis of the agricultural system, emigration

The migration problem here is linked to the situation of the agricultural system and to the state of natural
resources, including water and soil. The crisis in the irrigated area affects the attractiveness of the El
Guerdane region for internal migrants, small agricultural entrepreneurs, workers, technicians and other
employees of agricultural companies and agro-industrial units, on the one hand, and international migrants
seeking to invest in agriculture, on the other. While the region never stopped sending migratory flows to
other regions of Morocco and/or abroad, departures have gained momentum as a result of this crisis.
Farmers are relocating their farms to other areas where it is still possible to lease collective land and where
groundwater resources are not yet under such intense pressure. These relocations also affect workers who
follow their employers. Emigration to other cities in the Souss region or Morocco can involve entire
households, though young people tend to have migratory aspirations for international travel.

● Contributions of migration at the local level

According to workshop participants, investments from migrants returning or remaining abroad are limited in
the region, especially in the agricultural sector. On the other hand, migrants are present in certain collective
actions in their douars of origin, for example, digging wells, installing solar energy in communal areas and in
schools. However, the region suffers from the tendency of returning migrants to settle in large urban centres,
which offer them more opportunities to invest in real estate or in small projects (e.g. cafes and workshops).

This dual representation of migrants according to whether they are internal migrants settled in the region or
international outmigrants from the region is summarized by a workshop participant: “Unlike other areas of
the Souss plain, where most immigrants are linked to the land by contributing to the development of their
lands by digging wells, building mosques and roads, etc., the dynamism of the region is the result of internal
migration through the settlement of most immigrants in the douars and the centre of El Guerdane. Because
of their demographic weight, they contribute to the dynamics of development, consume and participate in
daily management. They represent a weight in local decision-making. As for the inhabitants of the region,
they are almost absent, especially migrants outside the country who are content with real estate investments
only in urban areas such as Agadir, Ouled Teima, Taroudant, and Sebt El Guerdane” (workshop participant, El
Guerdane).

The representation that people claiming to be from the region are in fact immigrants is not always positive.
The urban centre of El Guerdane, like the douars of the two rural communes, has become a melting pot of
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heterogeneous populations of migrants from different regions of the country. Without a solid economic base, 
they are also hotbeds of informal economic activities, and a source of social problems. Newcomers (i.e. 
migrants) are poorly perceived by the local population. The latter believe that these groups of agricultural 
labourers, are the main principal cause of various negative social phenomena (crime, theft, illiteracy, drugs 
and prostitution) (workshop participants, El Guerdane).

            14. Conclusions to both case studies

If we try to explain migratory movements in relation to climatic factors – i.e. as a response to an
imbalance or to “a lack of local resources” – then mobility can be seen as a strategy for
overcoming crises in agricultural production due to droughts and/or other natural disasters. But
it is also an individual, family and even community response to the overall evolution of the
labour market and especially to the economic opportunities for young people.

By focusing on climate change, as it is identified in Morocco, and its social consequences, we can
say that all Moroccan regions are affected. However, not all regions are exposed to the
sociodemographic and economic crises that result from climate change to the same degree. It is
the existence of this difference between regions and subregions that explains the long-term
population movements, generally from the south-east to the north-west, as evidenced by
studies on the history of settlement.

Several population movements in the history of Morocco have been the result of successive
years of droughts, followed by epidemics (El Bezzaz, 1992; Aderghal and Simenel, 2016;
Aderghal, 2020). There would be a close relationship between the rain distribution map and the
rural density map (Berrada, 2005). Climate specialists distinguish between summer drought,
which is structural to the climate of Morocco, and droughts that occur during the rainy season,
which disrupt the agricultural year, and, when they last a long time, lead to a hydrological
drought that impacts the flow of rivers and the level of groundwater.

Farming societies have developed agricultural practices and adjusted cropping systems to take
into account the seasonal course of the agricultural year and the occurrence of droughts. They
have also developed the technical means and knowledge to manage shortages of water and
agricultural products. However, in the face of persistent droughts over several years, these
means become insufficient to prevent food supply disruption or the spread of an epidemic
(Rosenberger, 2001). This was a factor in the movement of the population, which resulted in the
changing nature of settlements.

Looking for causes of migration in relation to population pressure on available resources, often
estimated through high population densities, needs nuance. Drought, despite widespread
thinking, is not often cited locally to justify departures. In a study conducted in the Béni Mellal
region (Harrami et al. 2011) the droughts of the 1980s are the cited as a temporality
punctuating the evolution of migratory flows. However, survey results rank economic reasons
first, in particular the search for work and the aspiration for improvement in standards of living.
Nearly 85 per cent of respondents in the study by Harrami et al. (2011) explain migration in
terms of work or the search for work. This is consistent with studies and surveys conducted at
the national level, which consider material and economic needs to be the factors that encourage
emigration. In rural areas, these needs are felt more acutely by groups that do not own land or
livestock. Young people and the poorest households, whose numbers are constantly increasing,
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are being forced to leave the douar to look for work elsewhere for many reasons that explain
the unequal distribution of land and the conversion of many smallholders into salaried workers.

In this case, droughts and other hydrometeorological events caused by climate change become
a factor that accentuates the vulnerability of the poorest and conditions their decision to leave.
Compared to other recurring risks due to climate disruptions during the period 2010–2020,
droughts in Morocco affected 420,000 people, causing severe economic damage (World Bank,
2020).

It is now clear that Oum Er Rbia is subject to climate-induced water scarcity. This has a definite
impact on life in general, and its severity will increase over the years. Surface water has
decreased by 30–40 per cent since the droughts of the 1980s, and most general circulation
models predict a drier and warmer future for the region with “an average additional reduction
of 20 per cent in rainfall, with the most extreme changes between -40 per cent and zero”. This
would result in a significant reduction in surface water availability (up to at least -50 per cent)
and groundwater recharge, on a scale similar to reductions in run-off and recharge that have
occurred since 1980 (Dahan and Grijsen, 2017).

However, the degree of severity is not the same for all social categories and all types of space.
The literature has clearly highlighted how recurrent droughts first affect the most vulnerable
rural populations, and accelerate the growth of internal migration from the poorest rural regions
to the richest, and/or from cities with a weak economic base to the most dynamic. In these
cities, the populations resulting from the exodus are concentrated in unhealthy urban
neighbourhoods and live in precarious conditions, lacking integration through employment and
education. The literature also highlighted how regions do not all respond to droughts with the
same levels of resilience. Not only does the immediate impact of the drought not completely
shake the production structures, but societies also manage to react with relative autonomy
when community social institutions are still functional, when access to free resources – water,
rangeland, forest – is possible, and when external incomes support agricultural exploitation.

There are important contrasts in areas of the Oum Er Rbia basin in this regard. On the one hand,
the mountainous upstream areas and lower elevations (the foothills) are relatively better
watered and less populated and production systems continue to mobilize free resources,
allowing households to survive. On the other hand, the plains and plateaus from Tadla to the
coast of the Doukkala are subject to less rainfall and higher aridity, and processes of agricultural
modernization and economic development in general make rural communities less autonomous
in controlling their territory. Other parameters related to health of a region’s economic system
also help explain the resilience of different localities. Likewise, the Souss Massa basin contains
important contrasts between the High Atlas and Anti-Atlas Mountains, which are relatively less
populated, and the Souss and Chtouka plains, which are largely transformed by agricultural
development and urbanization and depend on a globalized economic system.

The migratory dynamics observed at the meso-geographical level of both the Oum Er Rbia basin
and Souss Massa basin or at the local level of the sites studied show that climate factors are not
isolated mechanisms triggering massive population movements. Rather, they have an insidious
effect over time. Migration therefore becomes part of a slow processes of transformation in
agrarian societies. Transfers, support for families, investment in family farms and the collective
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actions of migrants or their associations, are indicators of outmigration strengthening the
resilience of home communities.

In the case of Souss Massa, most of migrants’ private investment is directed towards the cities,
especially Greater Agadir, and few venture back into agriculture. On the other hand, they are
very active in local development, especially in mountain localities and upstream in the Souss
basin. The projects they implement through the Migration and Development Association show
that alternative solutions exist to make water resources more sustainable and territories more
resilient, and therefore to support a wider move towards more controlled adaptation to climate
change. If, in contrast, migrants invest in an individualistic way, detached from their lands (and
communities), they may cause new pressures on resources and accelerate processes of
degradation.
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Annex 1: A note on method – Oum Er Rbia

The following people participated in the organization and facilitation of the workshops in El Guerdane and
Taliouine and in drafting the report: M. Aderghal (Mohammed V University, Rabat), L. Amzil (Mohammed V
University, Rabat), M. Aouragh (Ibn Zohr University, Agadir), A. Zelfi (Doctor, Ibn Zohr University, Agadir), M.
Talbi (Doctor, Ibn Zohr University, Agadir) and R. El Kayhal (Doctor, Ibn Zohr University, Agadir).
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The workshops held in Tagzirt, Ouled Youssef and Oulad Abdellah were organized and led by M. Aderghal
(Mohammed V University, Rabat), M. El Ghachi (Sultan Moulay Slimane University, Béni Mellal), Kh. Nafaa
(doctoral student, Sultan Moulay Slimane University, Béni Mellal) and A. El Khider (water and irrigation
expert).

Introduction

Considering the complexity of the study, the nature and size of the two watersheds, and the limited time
available to gather the necessary information, the favoured approach was based on various tools, some of
which were adapted to the circumstances of the local context (especially those related to the workshops).
The work was carried out in three phases: i) collection of data and literature available at the national,
regional and local levels; ii) semi-structured interviews with actors at the national and regional levels; and iii)
workshops at the local level for groups of affected people within the chosen locality.

1. Collection of literature

The literature and data-collection phase began at the end of February 2021. First to inform the report
Difficult Terrain: Water and Climate-linked Migration in Morocco, and then to prepare the work for each
hydraulic basin. This included relevant scientific literature, theses, articles and books written about each of
the two watersheds. In addition to this fundamental literature, we consulted unpublished reports and
statistical data produced by public bodies, which conveyed their vision and reporting on their actions in
relation to climate change; the state of water resources; agricultural development and the environment; and
demography, economic activities and migration.

2. Contact with the actors and conducting semi-structured interviews

To conduct the semi-structured interviews, we made contact with the institutions responsible for public
actions in this field. The national institutions are located in Rabat, while the regional institutions are in Béni
Mellal, Fquih Ben Salah and Agadir. We began by approaching actors and stakeholders at the national level
through contacts in the ministries concerned. A doctoral student supporting this study drew up a list of the
departments involved in the field and the potential contacts to approach for a meeting. This exploratory
phase took place from 1 to 15 March, but unfortunately we did not receive any answers to our request.

Only one department in the Ministry of Agriculture agreed to meet us, and we were able to have a discussion
with a head of department. The Department of the Environment provided us with a link to access official
publications online, while the Department of Hydraulic Planning responded to our request, but the person
designated to receive us did not manage to arrange an appointment. At the regional level, the steps taken to
contact stakeholders were more successful (see Table 1). Nonetheless, some bodies, notably the Oum Er Rbia
Hydraulic Basin Agency, expressed a reluctance to provide us with information.

The semi-structured interview technique made it possible to gather qualitative information on the
perceptions of institutional actors on climate change and its impacts on water scarcity, the transformation of
agricultural systems and migration, as well as their approach to this issue and the public actions being taken
to address it. The questionnaire submitted to actors had four sections shaped around the study’s analytical
framework: i) potential climatic/non-climatic factors; ii) intermediate non-climatic climate factors; iii) possible
impacts on migration (climatic/non-climatic); and iv) the importance of the impacts of the migration on
development. This was further simplified, while retaining the objective, to facilitate interlocutors’
understanding. With the agreement of the interlocutors, some interviews were recorded.
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The consultants record that progress was modest. They state, “Stakeholders did not attach much importance
to the study conducted on an issue that they have difficulty understanding. In our opinion, they are not very
aware of the link between climate change and migration. Their approach to the impact of climate change
remains sectoral and technical, and its social aspects are considered only indirectly.”

Data: The answers on the data part of the questionnaire allowed the consultant to note that data services do
not systematically integrate components relating to climate change, the state of water resources, agricultural
systems and migration. In addition, the data made available were often very general, lacked precision in
terms of location and traceability, and were generally not up to date. The data and reports produced by the
various administrations were mainly sectoral in nature, echoing the constraints of climate change and
identifying actions from the dual perspective of adaptation or mitigation; however, they did not consider how
climate trends could have an effect on population movements. In addition, the exchanges carried out
allowed the consultant to assess the gap between the orientations of the technical actions carried out by the
administration and the way in which climate change is interpreted by individual interlocutors.

3. Local workshops

The local workshop phase began on 18 March in the two hydraulic basins of Oum Er Rbia and Souss Massa.
Exploration work was undertaken between 18 and 20 March. The consultants contacted the local authorities
at the study sites, El Guerdane and Taliouine (Souss Massa), Tagzirt and Oulad Youssef Oulad Abdellah (Oum
Er Rbia), to obtain the necessary administrative authorizations to organize the workshops. Local authorities
provided their support by authorizing the workshops, subject to the restrictions of the COVID-19 epidemic:
to respect the health security measures and not to exceed a maximum of 20 people in closed places. It was
possible to set up a work schedule with local managers and stakeholders and plan workshops on each site.

Workshops in Oum Er Rbia basin sites

Tagzirt site (23 March 2021)

The workshop organized on the Tagzirt site brought together a group of about 10 people with diverse
profiles. These were mostly men ranging from 25 years old to over 65 years old. While all the participants
were farmers, two were also communal councillors, two were returnees, two were members of the jmaa16 of
the Ait Hbibi community, three were leaders of dairy and beekeeping cooperatives and one was a local
authority representative. They came from the four areas that constitute the commune of Tagzirt: Ait Hbibi,
Feriata, Ait Ihnd and Ait Oudi.

The circumstances in which the workshop at the Tagzirt site was organized, as well as in those in Oulad
Youssef/Ait Abdellah, did not allow for a world cafe method to be followed. The participants were grouped
around the same table to discuss the four elements and selected questions.

First workshop: Ait Youssef/Ait Abdellah workshop (24 March and 12 April)

Ait Youssef and Ait Abdellah are two neighbouring municipalities that share the same extended territory
between the two banks of the Oum Er Rbia river in the Tadla plain. They present two different profiles,
however, both in terms of the agricultural system and the relationship to water resources and migratory
characteristics. We organized two workshops so that we could address both contexts. The first workshop was
organized for 24 March 2021 at the headquarters of the Oulad Youssef commune. The facilitators of the
different tables were Lahoucie Amzil, M. Talibi and R. El Kayhal. The table devoted to discussion of the fourth
question was moderated by Mrs Aicha Zelfi, who was also in charge of writing the report. The workshop
brought together a group of about 10 people: two former migrants, one of whom had been elected president

16 Refers to a group of people
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of the communal council; two farmers who are parents of migrant investors; two members of local
development associations; a young researcher from the Oulad Youssef ethnic group; and a retiree from the
Basin agency.

The second workshop was held at the headquarters of the Zidania Association of Culture and Social
Development on 12 April 2021. It also brought together a dozen17 people: four farmers, two of whom are
members of the board of the Ait Abdellah Agricultural Cooperative for the Collection and Marketing of Fruits;
one trader, who is a member of the board of the Zidania Association; one teacher, who is member of the
board of the Association for the Environment; one craftsman; an administrator of a Facebook group
dedicated to the locality of Ait Abdellah; and two returnees.

In the three workshops organized at the Oum Er Rbia basin sites, the participants also had to answer the four
questions selected in the other workshops. Facilitation was provided by Prof. Aderghal and Mr. El Ghachi, and
Mrs. Khouldia Nafaa was responsible for the report.

Review of the workshops

The workshops took place in accordance with the distancing and health and safety measures imposed by the
COVID-19 pandemic. However, especially at the workshops in Oulad Youssef and Oulad Abdellah, many
people who were to attend the workshops have their apologies at the last minute, while others attended but
could not stay until the end of the workshop. Recordings of exchanges and/or taking photos was not always
accepted. We recognize that, with the exception of the workshop in Taliouine in which women participated,
all the other workshops in El Guerdane (Souss Massa) in Tagzirt, Oulad Youssef and Oulad Abdellah were
marked by an exclusively male presence.

In general, the workshops took place in a friendly atmosphere. Those present were able to express their
views concerning the questions asked, and we did not hesitate to report on the realities as they experienced
them on a daily basis. Participants also took a keen interest in the questions they were asked. The facts they
recounted, and the key causes they selected to explain the link between climate change, water scarcity,
agricultural transformations and migration, stemmed from their intimate knowledge of the ongoing
dynamics, which are a continuation of those inherited from the past.

Contrary to the sectoral and technical representations of the links between climate change and migration
that we noted among institutional actors, in the workshops with the local population we were able to see
how the participants addressed the complexity of this link. They projected this link onto their communities
through the impacts they identified in the local agricultural system, the relationship to irrigation water,
employment, social links within the community and new migratory (internal and/or international) realities.

17 Set of twelve
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Annex 2: A note on method – Souss Massa

The following people participated in the organization and facilitation of the workshops in El Guerdane and
Taliouine and in drafting the report: M. Aderghal (Mohammed V University, Rabat), L. Amzil (Mohammed V
University, Rabat), M. Aouragh (Ibn Zohr University, Agadir), Aicha Zelfi (Doctor, Ibn Zohr University, Agadir),
Mr. Talbi (Doctor, Ibn Zohr University, Agadir) and R. El Kayhal (Doctor, Ibn Zohr University, Agadir).

The workshops held in Tagzirt, Ouled Youssef and Oulad Abdellah were organized and led by M. Aderghal
(Mohammed V University, Rabat), M. El Ghachi (Sultan Moulay Slimane University, Béni Mellal), Kh. Nafaa
(doctoral student, Sultan Moulay Slimane University, Béni Mellal), A. El Khider (water and irrigation expert).

Introduction

Considering the complexity of the study, the nature and size of the two watersheds, and the limited time
available to gather the necessary information, the favoured approach was based on various tools, some of
which were adapted to the circumstances of the local context (especially those related to the workshops).
The work was carried out in three phases: i) collection of data and literature available at the national,
regional and local levels; ii) semi-structured interviews with actors at the national and regional levels; and iii)
workshops at the local level for groups of affected people within the chosen locality.

1. Collection of literature

The literature and data-collection phase began at the end of February 2021. First to inform the report
Difficult Terrain: Water and Climate-linked Migration in Morocco, and then to prepare the work for each
hydraulic basin. This included relevant scientific literature, theses, articles, books written about each of the
two watersheds. In addition to this fundamental literature, we consulted unpublished reports and statistical
data produced by public bodies, which conveyed their vision and reporting on their actions in relation to
climate change; the state of water resources; agricultural development and the environment; and
demography, economic activities and migration.

2. Contact with the actors and conducting semi-structured interviews

To conduct the semi-structured interviews, we made contact with the institutions responsible for public
actions in this field. The national institutions are located in Rabat, while the regional institutions are in Béni
Mellal, Fquih Ben Salah and Agadir. We began by approaching actors and stakeholders at the national level
through contacts in the ministries concerned. A doctoral student supporting this study drew up a list of the
departments involved in the field and the potential contacts to approach for a meeting. This exploratory
phase took place from 1 to 15 March, but unfortunately we did not receive any answers to our request.

Only one department in the Ministry of Agriculture agreed to meet us, and we were able to have a
discussion with a head of department. The Department of the Environment provided us with a link to access
official publications online, while the Department of Hydraulic Planning responded to our request, but the
person designated to receive us did not manage to arrange an appointment. At the regional level, the steps
taken to contact stakeholders were more successful (see Table 1). Nonetheless, some bodies, notably the
Oum Er Rbia Hydraulic Basin Agency, expressed a reluctance to provide us with information.

The semi-structured interview technique made it possible to gather qualitative information on the
perceptions of institutional actors on climate change and its impacts on water scarcity, the transformation of
agricultural systems and migration, as well as their approach to this issue and the public actions being taken
to address it. The questionnaire submitted to actors had four sections shaped around the study’s analytical
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framework: i) potential climatic/non-climatic factors; ii) intermediate non-climatic climate factors; iii)
possible impacts on migration (climatic/non-climatic); and iv) the importance of the impacts of the
migration on development. This was further simplified, while retaining the objective, to facilitate
interlocutors’ understanding. With the agreement of the interlocutors, some interviews were recorded. .

The consultants record that progress was modest. They state, “Stakeholders did not attach much importance
to the study conducted on an issue that they have difficulty understanding. In our opinion, they are not very
aware of the link between climate change and migration. Their approach to the impact of climate change
remains sectoral and technical, and its social aspects are considered only indirectly.”

Data: The answers on the data part of the questionnaire allowed the consultant to note that data services
do not systematically integrate components relating to climate change, the state of water resources,
agricultural systems and migration. In addition, the data made available were often very general, lacked
precision in terms of location and traceability, and were generally not up to date. The data and reports
produced by the various administrations were mainly sectoral in nature, echoing the constraints of climate
change and identifying actions from the dual perspective of adaptation or mitigation; however, they did not
consider how climate trends could have an effect on population movements. In addition, the exchanges
carried out allowed the consultant to assess the gap between the orientations of the technical actions
carried out by the administration and the way in which climate change is interpreted by individual
interlocutors.

3. Local workshops

The local workshop phase began on 18 March in the two hydraulic basins of Oum Er Rbia and Souss Massa.
Exploration work was undertaken between 18 and 20 March. The consultants contacted the local authorities
at the study sites, El Guerdane and Taliouine (Souss Massa), Tagzirt and Oulad Youssef Oulad Abdellah (Oum
Er Rbia), to obtain the necessary administrative authorizations to organize the workshops. Local authorities
provided their support by authorizing the workshops, subject to the restrictions of the COVID-19 epidemic:
to respect the health security measures and not to exceed a maximum of 20 people in closed places. It was
possible to set up a work schedule with local managers and stakeholders and plan workshops on each site.

Workshops in the Souss Massa basin sites

Site 1: El Guerdane (15–20 participants)

The first workshop was organized for 25 March 2021, at the headquarters of the territorial community of
Sebt El Guerdane. The workshop brought together about twenty participants, who represented the public
sector, associations, farmers, local elected officials (including the president of the municipality), as well as
the researchers in charge of the study and young researchers. The objective of the workshop was to collect
the views of different stakeholders on the issue of climate change, water scarcity and agricultural change,
and to assess the extent to which these elements mark local life and are related to the general migratory
dynamics in the region, and how this situation presents in Sebt El Guerdane.

During the first plenary session, Mohammed Aderghal (Mohammed V University, Rabat) and M. Aouragh
(Ibn Zohr University, Agadir) presented the objectives of the project to the participants and explained the
workshop’s “world cafe” format. They also presented the other researchers who were facilitating the
workshop: Pr. Lahoucine Amzil (Mohammed V University, Rabat), Miloud Talibi and Rachid El Kayhal, Doctor
of Geography at Ibn Zohr University.

Distribution of participants into four focus groups: The principle of the “world cafe” method is to divide the
participants into four groups of four to eight people to discuss a question prepared in advance relating to
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one of the four elements of the questionnaire: i) potential climatic/non-climatic factors; ii) intermediate
non-climatic climate factors; iii) possible impacts on migration (climatic/non-climatic); and iv) the
importance of the impacts of the migration on development. The moderator of the table is responsible for
leading the discussion by guiding members of the group with new questions that relate to the main
question. The four tables were devoted to the discussion around the following questions:

● Does climate change have an impact on the state of water resources? What is the role of
anthropogenic action? (Moderator/Reporter: Dr. Miloud Talibi)
● How does the impact of climate change on water resources accelerate agricultural transformations?
Are there other factors that affect these transformations? (Moderator/Reporter: Pr. Lahoucine Amzil)
● What factors determine migration in your locality? To what extent do climate change and water
scarcity affect migratory movements, both internal and international? (Moderator/Reporter: Dr. Rachid El
Kayhal)
● What effects does migration have on the development of your locality? How do migrants participate
in the progressive or regressive dynamics of economic activity? (Facilitator/Contributor: Pr. Mabarek
Aouragh)

After 30 minutes of discussion, the group moved to another table to discuss another question. At the end,
each group had visited each of the four tables and discussed the four questions relating to the four
elements. The ideas exchanged at each table by the four groups were reported on a paper flipchart, and
presented to the participants in a plenary session at the end of the workshop. This presentation allowed
participants to comment and contributed to the development of the final summary of the workshop.

Site 2: Taliouine (10–15 participants)

The second workshop was held on 26 March 2021 at the premises of the Migration and Development
Association, in Taliouine. The Association’s premises were chosen because it provides the appropriate
framework for discussing issues directly related to emigration. The Association, created by migrants in 1986,
has been carrying out development projects in the region (which has been severely affected by droughts
since the mid-1970s). To their credit, several community projects are aimed at strengthening the adaptation
capacities of village populations to the vagaries of the climate. Their actions are innovative and are based on
alternative models of agriculture and tourism that take the environmental and gender dimensions into
account. The world cafe in Taliouine was unqiue because it included men and women participants. Two
women who are active in projects led by the Association were present, as were elected officials and farmers
belonging to different generations, including older adults and young people. The discussions around the four
tables also focused on the four questions (the facilitators of the different tables were Lahoucie Amzil, M.
Talibi and R. El Kayhal). The table devoted to discussion of the fourth question was moderated by Ms Aicha
Zelfi, who was also responsible for writing the report (see El Guerdane workshop). There were stormy
opinions, often contradictory, which allowed key issues to rise to the surface, including the progressive
dimension of associations, women and some farmers, and fundamentally the conservatism of local elected
officials.
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The Center for Mediterranean Integration (CMI) is a multi partner institution where international development
agencies, national governments, local authorities, and civil society from around the Mediterranean convene to
exchange ideas, discuss public policies, and identify regional solutions to address regional challenges in the
Mediterranean.

As of July 1st, 2021, and eleven years after its creation, the CMI has officially joined the United Nations (UN), hosted
by the United Nations Office for Project Services (UNOPS).
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