UNIVERSIDADE

ADERTA =

www.uab.pt

FUTUROS DA AGUA
RESILIENCIA,
GOVERNACAO

E ADAPTACAQ S~

02

fevereiro
2026

N

AD ASTRA

REVISTA ONLINE
DA UMIVERSIDADE ABERTA




FICHA TECNICA
AD ASTRA

REVISTA ONLINE DA UNIVERSIDADE ABERTA

Diretora
ANA PAULA AVELAR
Universidade Aberta (UAb)

EDITORES
ANA PAULA AVELAR
Universidade Aberta (UAb)

JOAO SIMAO
Universidade Aberta (UAb)

JORGE TRINDADE
Universidade Aberta (UAb)

anselho Editorial
CELIA DIAS FERREIRA

Universidade Aberta (UAb)

ISABEL HUET SILVA
Universidade Aberta (UAb)

JOAO SIMAO
Universidade Aberta (UAb)

MARIA DO ROSARIO LUPI BELO
Universidade Aberta (UAb)

MARIA DO ROSARIO ROSA
Universidade Aberta (UAb)

PEDRO FLOR
Universidade Aberta (UAb)

PEDRO PESTANA
Universidade Aberta (UAb)

Conselho Consultivo
BIAGIO D’ANGELO
Universidade de Brasilia (UnB)

DIONISIO VILA MAIOR
Universidade Aberta (UAb)

FERNANDO COSTA
Universidade Aberta (UAb)

JOAO LUiS CARDOSO
Universidade Aberta (UAb)

KENNETH DAVID JACKSON
Yale University

LUISA LEAL DE FARIA
Universidade Catdlica Portuguesa

SANDRA CAEIRO
Universidade Aberta (UAb)

SORAYA VARGAS CORTES
Universidade Federal do Rio Grande do Sul

TANIA FONSECA
Kingston University

WALTER LEAL
Hamburg University of Applied Sciences (HAW Hamburg)

PRODUCAO
Divisdo de Comunicagdio e Marketing da Universidade Aberta

ISSN
3051-6773

DOI
https://doi.org/10.34627 /adastra.v2il

AD ASTRA 2026 by Universidade Aberta is licensed under CC BY 4.0



https://orcid.org/0000-0003-0482-3832
https://orcid.org/0000-0003-0482-3832
https://orcid.org/0000-0002-7456-2538
https://orcid.org/0000-0002-6215-0448
https://orcid.org/0000-0002-7274-8160
https://orcid.org/0000-0002-9638-2773
https://orcid.org/0000-0001-9299-0897
https://orcid.org/0000-0002-1530-7465
https://orcid.org/0000-0002-3406-1077
https://orcid.org/0000-0002-1241-5225
https://orcid.org/0000-0002-9066-8375
https://orcid.org/0000-0003-2502-2364
https://orcid.org/0000-0002-6079-3554
https://orcid.org/0000-0002-7645-6712
https://orcid.org/0000-0003-2234-2266
https://span-port.yale.edu/people/kenneth-david-jackson
https://orcid.org/0000-0002-9072-797X
http://lattes.cnpq.br/3121637693007790
https://orcid.org/0000-0002-5425-0051
https://journals.uab.pt/index.php/ad-astra
https://journals.uab.pt/index.php/ad-astra
https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1
https://orcid.org/0000-0002-7274-8160
https://orcid.org/0000-0001-5610-5942

iINDICE

EDITORIAL - ANA PAULA AVELAR
DOSSIER TEMATICO - FUTUROS DA AGUA: RESILIENCIA,
GOVERNAGAO E ADAPTACAO

JORGE TRINDADE

Futuros da dgua : Resiliéncia, Politicas de Governagdo
e Adaptacdo Local

Water Futures: Resilience, Governance, and Community
Adaptation

CARLA FERNANDES; FATIMA ALVES

Agua e desenvolvimento: a importéncia das percecdes sociais
em Marrocos

Water and Development: The Importance of Social Perceptions in
Morocco

ANDRE BUONO SILVEIRA

A economia circular como inovagdo contra a poluicdo dos rios
Tieté e Pinheiros

Circular economy as an innovation against pollution of the Tieté
and Pinheiros rivers

LUIS MORENO

Rega para agricultores familiares no contexto das altera¢des
climaticas em Portugal: perceg¢des, opgdes e necessidades
Irrigation for family farmers in the context of climate change in
Portugal: perceptions, options and needs

MARIA DA GLORIA SALGADO GONCALVES

Cheias no rio Vez: uma andlise social através da Pirédmide de
Freytag

Floods in the Vez River: A Social Analysis through Freytag’s
Pyramid

IDRISS SAMMAA; ALI TAOUS; MOHAMMED YAZAMI ZTAIT;
IMAD EL GHALMI

Erosdo fluvial e mutagdes morfométricas do Oued Bouregreg
no setor de Maaziz (Planalto Central, Marrocos)

Erosion fluviatile et mutations morphométriques de I'Oued
Bouregreg dans le secteur de Maaziz (Plateau central, Maroc)

IMAD EL GHALMI; ALI TAOUS; IDRISS SAMMAA; LAHCEN
OUIABOUB

Impactos hidro-morfo-sedimentares da barragem de Sidi
Chahed e mutag¢des da paisagem fluvial do baixo vale do
Mikkés (bacia do Sebou, Marrocos)

Impacts hydro-morphosédimentaires du barrage Sidi Chahed et
mutation du paysage fluvial de la basse vallée du Mikkeés (bassin
du Sebou, Maroc)

LUIS ALIPIO GOMES; TANIA SUELY AZEVEDO BRASILEIRO;
HELANA MIRANDA DA C. GOMES

Sustentabilidade ambiental e o papel do ensino superior: um
estudo de caso do rio Tapajés, na Amazénia

Environmental Sustainability and the role of Higher Education:
a case study of the Tapajds River in Amazon

BERNARDO SALES; SERGIO C. OLIVEIRA; JORGE TRINDADE
Suscetibilidade e exposi¢cdo & erosdo costeira no municipio de
Peniche — evolugdo recente e futura

Coastal Erosion Susceptibility and Exposure in the Municipality of
Peniche — Recent and Future Evolution




ABDELLAH KHOUZ, JORGE TRINDADE, PEDRO PINTO SANTOS,
FATIMA EL BCHARI, SERGIO C. OLIVEIRA, RICARDO A. C.
GARCIA, ASMA BOUGAYOU, MUSTAPHA IKIRRI, MOURAD
JADOUD, SAID RACHIDI, AND BLAID BOUGADIR

Contributo de modelos estatisticos na avaliagéio da
suscetibilidade a cheias na provincia de Essaouira, Marrocos
Contribution of statistical models in flood susceptibility assessment
in Essaouira Province-Morocco

ASMA BOUGAYOU ; ABDELLAH KHOUZ ; FATIMA EL BACHARI;
JORGE TRINDADE; MUSTAPHA IKIRRI; SIHAM AFRAQOU; FARID

FAIK; BLAID BOUGADIR

Avaliagdo do potencial de dguas subterrdneas na drea de Ait
Abdellah com recurso & deteg¢do remota e SIG

Assessment of groundwater potential in the Ait Abdellah area by
using remote sensing and GIS

JOAO CARRILHO, ABDELLAH KHOUZ, JORGE TRINDADE
Aguas subterréneas na governagdo do nexo Aguq-Energia-AIi-
mentagdio em dreas periurbanas exteriores

Groundwater in the Water-Energy-Food nexus governance in
outer peri-urban settlements

GUSTAVO DGEDGE, CELSO CHIVALE, JAIME MAGAIA, JORGE
TRINDADE

Avaliacdo das dreas suscetiveis a cheias na sub-bacia do rio
Reviboé&, Mogcambique

Assessing Flood Susceptibility Areas in the Reviboé river
sub-basin, Mozambique

ANDREIA ALVES DA SILVA; LUiS PEDRO ALMEIDA; ANTONIO
H.F. KLEIN

Abordagem multiescalar baseada em dados de satélite

para a andlise de tendéncias da linha de costa em Portugal
Continental

Satellite-driven multi-scale approach for shoreline trend analysis
in Mainland Portugal.

ANDREIA ALVES DA SILVA, JORGE TRINDADE; JORGE ROCHA
Avaliagdo do perigo e da exposi¢cdo a subida do nivel do mar
em Portugal Continental

Hazard and Exposure Assessment to Sea Level Rise in Mainland
Portugal.

MOHAMED LOUAZANI, ABDERRAFIE EL MAKNISSI

Sistemas de gestdo da dgua nos odsis saariano e o desafio da
sustentabilidade face as alterag¢des climdticas: estudo de caso
dos odsis de Oued-Noun, sul de Marrocos

The Water Management Systems in Saharan Oases and the
Sustainability Challenge in the Face of Climate Change: A Case
Study of the Oued-Noun Oases, Southern Morocco.

RICARDO ACACIO XAVIER; PEDRO PINTO SANTOS;

JOSE MANUEL MENDES

Risco de cheias em Mogambique: estratégias comunitdrias para
a redugdo da vulnerabilidade a partir de dois estudos de caso
Flood risk in Mozambique: communitarian strategies for
vulnerability reduction from two case studies.

SUSANA PEREIRA; JORGE TRINDADE; ANDREIA ALVES DA
SILVA; PEDRO PINTO SANTOS; EUSEBIO REIS; JOSE LUIS
ZEZERE

Perfis de risco de perigos costeiros em Portugal Continental &
escala da freguesia

Risk profiles of coastal hazards in mainland Portugal at the civil
parish level.




CHAIMA IMAM; MOHAMED CHAIBI; FATIMA EL BCHARI
Cartografia da sensibilidade & degradagéo dos solos na bacia
hidrogréfica do oued El Abid: aplicagdo do modelo MEDALUS
Cartographie de la sensibilité a la dégradation des sols dans le
bassin versant de I'oued El Abid : Application de MEDALUS

GONCALO BATISTA; MARIANA CONCEICAO; RICARDO
GARCIA, SERGIO OLIVEIRA, ANDRE TRINDADE, CLAUDIA
VIANA, JORGE ROCHA

Nova cartografia de solos & escala 1:100 000 para Portugal
Continental

A New Soil Cartography at 1:100,000 scale for mainland
Portugal

MARIANA CONCEICAO, GONCALO BATISTA, RICARDO
GARCIA, SERGIO OLIVEIRA, ANDRE TRINDADE, CLAUDIA
VIANA, JORGE ROCHA

Delimitagdio de distritos de solos em Portugal Continental
Delimitation of Soil Districts in mainland Portugal

CHAIMA IMAM, MOHAMED CHAIBI, FATIMA EL BCHARI,
MOHAMED AYT OUGOUGDAL, ABDESSAMAD CHARIF,
HALIMA AIT MALEK

Recuo de arribas costeiras e suscetibilidade ao perigo na
regido de Safi, Marrocos

Coastal Cliff Retreat and Hazard Susceptibility in the Safi
Region, Morocco

SAMIR IDLLALENE; ABDESSAMAD AFIFI MOULAY; ALAZALI
MOUNIA; MOHAMED MOUCH; BENABDERRAZIK RADIA;
LAHCEN OUAHMANE; ABDERRAFIE EL MAKNISSI

Andlise dos desafios juridicos, ambientais e socioeconémicos
das autoestradas da dgua em Marrocos: um estudo de caso
Analyse des enjeux juridiques, environnementaux et socio-
économiques des autoroutes de I'eau au Maroc: une étude de cas

EL MEHDI EL JOUMDOUNI; ABDESSAMAD CHARIF;
ABDELGHANI QADEM; BRAHIM EL OUTASSI; HALIMA AIT
MALEK; MOHAMED CHAIBI; FATIMA EL BCHARI

Andlise estatistica do impacto das alterag¢des climaticas na
distribuicdo espago-temporal da precipita¢do no norte da
regido de Abda (provincia de Safi, Marrocos)

Analyse statistique de I'impact des changements climatiques sur la
répartition spatio-temporelle des précipitations dans le Nord de
la région de Abda (Province de Safi — Maroc)

VARIA

JOAO CARLOS MARQUES SIMOES

A importdancia das grandes florestas tropicais e a seguranga
ambiental: perspetivas das florestas tropicais na regido dos
Grandes Lagos

The importance of large tropical forests and environmental
security: perspectives on tropical forests in the Great Lakes region

JOSE DAS CANDEIAS SALES, SUSANA MOTA

José de Souza Larcher e o dominio inglés do Egipto nas
Impressdes de Viagem (1901)

José de Souza Larcher and British rule in Egypt in Impressées
de Viagem (1901)

GUILHERME OLIVEIRA MARTINS
Vinte anos da Convengdo de Faro
Twenty years since the Faro Convention




RECENSOES

PAULO OSORIO

Histéria do Pensamento Linguistico-Gramatical em Portugal e
no Brasil de Batista, Ronaldo de Oliveira; Fernandes, Gongalo;
Bastos, Neusa Barbosa & Assungdo, Carlos (eds) (2025).

JEFFREY CHILDS
Inventions of a Present: The Novel in its Crisis of Globalization,
by Fredric Jameson

TESTEMUNHO(S)
HERMANO CARMO
Prémio Armando Rocha Trindade




Agua e desenvolvimento: a importéncia das perce¢des
sociais em Marrocos

Water and development: the importance of social
perceptions in Morocco

Carla Fernandes

Fatima Alves

Resumo

Marrocos enfrenta uma disponibilidade de dgua per capita
em declinio, com consequéncias negativas para a agricultura,
a seguranga alimentar e energética, a estabilidade social e a
prépria sustentabilidade do seu modelo de desenvolvimento.
Este artigo analisa criticamente a gestdo da dgua em contextos
rurais e urbanos, abordando os impactos socioeconémicos e
as respostas comunitdrias. Salienta a importéncia de analisar
as percecgdes e praticas locais de uso da dgua, valorizando

o conhecimento continuamente produzido pelas comunidades,
que pode, assim, complementar as estratégias institucionais de
producdo e distribuicdo de dgua. No Antropoceno, é essencial
desenvolver solu¢cdes que respondam eficazmente e de forma
sustentdvel as diversas realidades territoriais de Marrocos.

Palavras-Chave:  Recursos  Hidricos;  Perce¢des  Locais;
Desenvolvimento Sustentdvel; Marrocos.
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Abstract

Morocco faces declining water availability per capita, which
threatens its agriculture, food, and energy security, as well as
social stability and the sustainability of its development model.
This article critically examines water management in rural and
urban settings, addressing both socio-economic impacts and
community responses. It emphasises the importance of engaging
with local perceptions and practices of water use, highlighting
the adaptive knowledge continuously generated by communities.
Such insights can complement institutional strategies for water
production and distribution. In the Anthropocene, locally led
and context-sensitive approaches are essential for designing
sustainable development solutions that effectively respond to
Morocco’s diverse and evolving territorial realities.

Keywords: Water Governance; Local Perceptions; Sustainable
Development; Morocco.
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Introduction

While the world is pushing all the planet’s ecological boundaries
(Richardson et al.,, 2023), Morocco faces serious concerns
related to water scarcity (World Bank, 2022). Water scarcity
is particularly critical since agriculture constitutes a large
percentage of the Moroccan economy (Van Praag & Ou-
Salah, 2021), and it is necessary for vital sectors such as food
and energy production (Figure 1). Furthermore, water-related
concerns could increase local tensions (IEP, 2024).

This study aims to present a reflection on specific water
management issues and their consequences in rural and urban
areas in Morocco. It is followed by a broader reflection on
sustainability and development, seeking to draw light into the
importance of understanding context-centred local perceptions
regarding the management of resources.

Figure 1. Interconnected water, energy, and food security challenges (Daher
& Mohtar, 2021).
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Water Management in rural areas

Woater scarcity results from declining precipitation and
overexploitation of groundwater resources (El Asri et al., 2022).
Other factors, such as the increasing salinity in groundwater in
coastal areas due to sea-level rise, can also endanger available
freshwater (Rayan et al., 2022).

Agricultural practices are also changing with the introduction
of new economic actors and legislation. In practice, shifts in the
agricultural sector’s economic paradigms, with larger and more
transient companies requiring daily labourers, are replacing the
family-centred farm economic model in rural areas (Ameur et al.,
2017). Measures relying on limitations on farming products that
depend extensively on water are being implemented in different
areas. This is leading to the displacement of large companies
to other areas with different rules, leaving behind depleted
groundwater resources and daily workers without income.

Relying on more efficient irrigation techniques has yet to produce
the expected water-saving results (Bouras et al., 2019). However,
the more efficient use of this resource has allowed for expanding
agricultural exploitation to regions with water scarcity.

As described in the following subsection, migration from rural
areas into urban centres and abroad has been a consistent
response in Morocco to the challenges of rural areas since the
second half of the XX century (Berriane et al., 2021).

Climate Mobility

A common trend in Morocco’s policies is the tendency to consider
migration undesirable. For example, the National Strategy for
Integrated Coastal Management states that rural areas should
be provided with the means to resist the expansion of urbanised
zones and choose to develop small and medium-sized centres
equipped with the necessary socio-educational and logistical
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facilities to retain part of the rural population inclined to migrate.
While surveys in various countries indicate that environmental
factors are not directly cited as the trigger for migration
(Hoffmann & Zens, 2024), research in rural areas of Morocco
led to more direct links between environmental degradation,
namely increasing water scarcity, and out-migration from rural
into urban areas (Ferreira Fernandes et al., 2023a; Ou-Salah,
2023).

However, it is essential to acknowledge that strategies that focus
on reducing out-migration through supporting adaptation efforts
and building resilience are not necessarily the best option.
Instead, migration needs to be perceived in its complexity,
neither as a solution for everything nor a problem to be solved,
but as part of what can be classified as global change and
development (de Haas, 2024). Therefore, it is more relevant
to look at development holistically and understand the role of
migration as a possible response that can produce better local
outcomes (Lindegaard et al., 2024).

Water Management in Urban Areas

Various interventions are being implemented to manage water
avadilability in Morocco, including investment in large engineering
projects (Ministry of Youth, Culture and Communication, 2023).
The National Water Plan has prioritised solutions such as diverting
river water to dams and building a large desalination plant.
Regarding distribution, in some regions, namely urban areas,
different private companies have been awarded distribution
management contracts, but there are concerns about various
degrees of efficiency (Rezzouq, 2021).

However, if water demand continues to rise, these efforts may
fall short (Figure 2). Therefore, more research is required to
understand perceptions of water consumption in urban centres in
Morocco, drawing from existing studies carried out in rural areas
where water management is more studied, particularly in oases
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(Mahjoubi, 2022) and agricultural lands (Azemzi, 2021).

While large-scale investments in producing and distributing
water are essential, they require substantial funds that could be
directed toward the increasing energy needs of other sectors.
With water (and electricity) utilities increasingly managed by
decentralised, public-private parinerships across Morocco,
aligning all stakeholders — including consumers — around
responsible water usage is crucial. Communication and education
are vital tools to encourage the rational use of resources, yet
their full potential remains largely untapped.

25000 -
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18600

16249
15000 - 14473 14624
13028
10000
5000
0

Demand vs Offer (2020) Demand vs Offer W/ O climate Demand vs Offer with climate
considerations (2050) considerations (2050)

Water volume (Bm?/year)

= Water Demand Water Mobilization

Figure 2. Projected water deficit over 2020-2050 (with and without climate
change considerations) (World Bank, 2022).

Sustainability

The concept of sustainable development is defined in political
circles and tries to reach uniform and universalist definitions.
However, those definitions do not represent diversity (Telleria,
2022). Solutions that do not rely solely on technical fixes must
be addressed, and communities must be involved in ontological
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pluralism to imagine new solutions (Nightingale et al., 2020). By
focusing on micro-level perceptions and experiences, researchers
and policy-makers can gain insights into how individuals and
communities perceive and navigate the impacts of climate change
in personally significant ways (Burke, 2020). For example, in
Morocco, religious beliefs are part of how people perceive
and cope with environmental change (Ou-Salah et al., 2024).
Having a more context-centred approach would allow for a
better understanding of how these lived experiences inform local
knowledge and, in turn, shape adaptive responses and resilience
strategies. This process is particularly critical in countries like
Morocco, where there is a lack of universal social protection that
could support the populations in tackling the challenges of a
deteriorating climate.

In its Ecological Threats report (2024), IEP highlights solutions
related to micro-entrepreneurship and cooperatives to build
resilience to climate shocks. For Morocco, Bouhazzama and
Guenaoui (2020) provide more evidence of cooperatives’
importance in improving social cohesion and ensuring
development models based on democratic participation. Ferreira
Fernandes et al. (2024b), when researching social perceptions
regarding projections of future views of development, have also
collected evidence that farmers’ associations in Morocco are a
necessary step in the development path. This study points out that
local associations and cooperatives are perceived as important
economic actors in rural areas since they increase the possibility
of local employment.

Ferreira Fernandes et al. (2024b) also highlighted a common
opinion among farmers to expand the exploitation of
groundwater resources, to cope with the impact of climate
change on surface water availability and increased demand for
water. These resources, often used at rates that are faster than its
replenishment, raise various concerns with the social perceptions
of sustainability, namely, how farmers understand the concepts
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associated with intergenerational equity and the rights of future
generations to resources.

Engaging in various sustainability models requires elaborating,
implementing, and monitoring regulations to prevent private
actors and local authorities from competing to attract investors,
create jobs that could further degrade the environment, harm the
public interest, and preserve natural resources.

Conclusion

Stepping away from dichotomous definitions of the negative and
positive consequences of migration, community resilience, and
sustainable development opens new possibilities for understanding
the knowledge being constantly created by communities, which
informs their actual responses and actions. Thus, engaging with
communities to understand water consumption patterns and how
to nudge behaviour could better support the institutional efforts
being deployed regarding water production and distribution.

In this new era, the Anthropocene, locally-led responses aligned
with the specificities of micro contexts need to be addressed to
imagine new holistic solutions to development.
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