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Problem: Key figures
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Study area presentation
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Study area presentation
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Area: 27 000km2 ‘ .
66% Mountains (High and Anti-Atlas) 150,0003 .hecotares of 'rrlgateg land
34% Flat terrain Average precipitation 950Mr01|n : 36% surface et 64%
Population: 3M High Atlas: 500 mm grouncwater

. 90 % of water resources
55% Rural 45% urbain Plain: 150 mm

o 15.3% of the regional GDP
Evapotranspiration: 2000 mm 450 of regional employment

44% of national agricultural exports

Citrus orchards and
greenhouse in the Souss Plaln

Agriculture intensification in Souss plain, Credit: Boujnikh & humbert, 2010 _ ' %
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National

Souss basin

Results and implications: agricultural and land use policies

Before
1914

Local collective norms
for land and water

For example Agdal systems
to manage pasture and
trees fruits harvesting.

Collective norms for water
management (Aurfs)

Domination of
agroforestry system
based on Argan forest,
olive groves, Carob and
almond trees.

Central laws to grab
collective land by
colonial authority

State ownership of
collective lands and water
resources

Exploring aquifers, building
dams and introducing
export crops and
machinery.

Several central state
regulation

Citrus crops was
introduced with moto

© pump to extract ®

groundwater.
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Independence:
Agriculture as a pivot
for the economy

Establishment of National
Office of Irrigation to build
infrastructures and mange
agriculture water.

Uncontrolled
development of private

pumping.

1960s-
1970s

Large dams policy:
public investment in
Agri-food

Direct state investment in
water and agriculture,

Target to increase irrigated
area to 1M ha.

Irrigation of 30.000 ha
at the watershed level;
Agribusiness
investment focus on
@ plain

Food sovereignty as a goal.

Structural Adjustment
Program imposed by
IMF

State withdrew from
direct intervention in agri-
food sector. Shift to
liberalization and market-
oriented approach.

Law 95-15 for water

Alarming balance of
aquifers and planning
for dams construction
to use surface water,
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1992-
2007

Continued Economic
Liberalization including
agri-food sector.

Privatisation of state
owned farms and agri-
food companies

Open trade
cornventions: US, EU...
Hydraulic basin
agencies for IWRM

Public Private
Partnership to use dam
water for Citrus
(10.000ha)

Aquifer contract




Results and implications: agricultural and land use policies
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2020 - 2030/
>

Generation Green

Green Morocco Plan

©

E Export to better import Version |l of GMP

= plan Double the agricultural

2“ Creation of new agri-food GDP and export value
institutions: office of agri- More emphasise on
food products, office of medium and small
agriculture consultation... farmers
Increase yields and export Rural development
added value crops gl .

Embrace of precision

Seductive subsidies for agriculture

= agribusiness investors

m »

[4y] Introduction of new cash inroduction of Argan:

s culture program to plant

) ll:rnps SN 10.000 ha of irrigated

g ncrease of irrig ands Argan Orciais

o

O Brief history of land use and agricultural policies in Morocco and Souss

basin.
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Results and implications: Physical water shortage %,g
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Agricultural land use classes based on MCD12Q1 MODIS
product between 2002 and 2022. Credit: Ait el kadi et al, 2025
*Grass and croplands classes as proxy for irrigated areas.

Results and implications: Land use shift

Increase of irrigated land partially due to incentives for

irrigation introduced by Morocco Green Plan
B Grasslands ™ Croplands o=, =
/

\ Decrease due to severe drought and depletion dams and
» N / groundwater: dry up of water points
N
[ - |

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
Year

(

Sentinel NIR/SWIR/R composite shows the intensive irrigated perimeters (Elguerdan, Ouled Teima and
Issen) in the Middle Souss.
Image: https://agricultural-production-hotspots.ec.europa.eu
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Results and implications: groundwater depletion
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Water table mapping indicate continious depletion with a rate from 1m/y up to 5m/y.

(Ait el kadi et al, 2025)

Private irrigated perimeters (e.g Elguerdane) is the highest degraded water tabLt
several wells are dried up starting from 2000s.
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Results and implications:

Three different Agro-ecosystems were investigated

1- Elguerdan and ouled teima

- L N &L gon & R -1 <
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Location: Plain, Middle and .
downstream; .
Water: Private irrigation perimeter

(dams water+ aquifer); .

Agriculture: intensive monoculture
Citrus, fruits and vegetables under
greenhouses.
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2- Aoulouz-Aouzioua
Location: Upstream-High Atlas; .
Water: Associations to manage collective e
irrigation;

Agriculture: Traditional agroforestry based,
on Argan and olive groves, livestock and
cooperatives for milk production.

Interviews

3-Tidissi Oasis

Location: Middle, Anti-atlas;

Water: Ancient Khattera (Qanai) to
exploit aquifer;

Agriculture: Argan based & Small
subsidence agriculture and livestock.
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Results and implications: Interviews

1. Elguerdan and Ouled teima

2- Aoulouz-Aouzioua

3- Tidissi Oasis

Available water
resources

Dam water through PPP
project : Ceased for 2 years!
(From Jan 2022)

Aquifer (very low productive
wells)

Springs and well

leakage from the dam

Water scarce due drought and
dam

Khettara (3 springs from
Limestone Aquifer)
Stable flow of springs

Management practices,
features and challenges

PPP: contract between
farmers and private manager
Power balance in favour of
private company

Hydraulic basin agency:
central state regulations
Aquifer contract to control
extraction but not effective
due to low adherence of
stakeholders.

Communities of users (Users
associations)

Collective accountability
through association general
assembly

Financial and technical needs
for everyday management
activities

Water and land grabbing's by
some political elites

Users association

Low adherence of users in the
association

Breakout of water channels
Pollution risk of Khettara
Degradation of collective
water heritage including
material heritage;

Less support from
government.
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Results and implications: Interviews

1. Elguerdan and ouled teima

2- Aoulouz-Aouzioua

3-Tidissi Oasis

Socio-economic
implications

collapse of Citrus orchards and
other crops;

Farmers financial crisis;
Unemployment;

Exodus;

Cutout or low flow of domestic
water;

Overall economic recession.

Conflicts with political elites
Inequality in dam water sharing
with PPP;

Livelihood losses;

Social vulnerability aggravated by
8 September 2023 earthquake;
Domestic water challenges: dry
out of wells.

Conflicts between community
of users and some political
elites;

Exodus to cities;

Widespread of abandoned
land, only 30% still cultivated;
Mass exodus and less
attractiveness of agriculture.

Farmers perspective and
adaptation strategies

Advocate for farmer voice
through professional
association;

Shift to climate resilient crops:
Cactus, carob...

Invest in other regions where
water can be exploitable.
Change to other economic
activities (commerce,
construction..).

Establishment of water irrigation
organisation through WUA (Water
users Association)
Diversification of crops and
association of tree, cereal and
legumes;

Advocate for the right to dotation
from the dam: 18Mm3/ year.

Project to rehabilitation (20%)
of irrigation channel;
Reduction of irrigated area;
Livestock as a complementary
activity.
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Conclusion

Agriculture policies ignore socio-
environmental vulnerabilities

Overexploitation and depletion of water
resources, unsustainable land uses

Increase vulnerability vis-a-vis
drought and scarcity
Socio-economic consequences
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Crop failure in Elguerdane, (a): Citrus orchard, (b): Banana in greenhouse,
(C) uprooting of citrus trees (Credit: Moussa Ait el kadi, April 2024)
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Perspective
P

Despite the crisis, farmers in different agro-
ecosystems are partially aware of the importance of
water resources preservation for agri-business and
ecosystem;

The challenge would be how to invest in that
awareness to take actions to reverse the trend?

Our perspective is to explore the local approach of
water governance and explore to what extent local
institutions can handle the task?

Discussion session during the annual assembly of WUA of Taferzazet in
Aoulouz (Credit: Moussa Ait el kadi, May 2024).
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