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A short presentation
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Contour benches in Sbahia watershed, northern Tunisia © Samar Amri 2022
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Context and challenges
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Contour benches and wheat fields in central Tunisia © Roger Calvez 01/12/2011 – IRD_50399
Mediterranean region is naturally 
vulnerable to erosion, exhacerbated by 
long anthropic pressure (García-Ruiz et al., 2013)

Local societies try to control water 
erosion processes with varying degrees of 
success (Raclot et al., 2016). Reasons behind 
poor performances remain unclear

Soil and water conservation measures 
have been studied either from a 
biophysical assessment perspective (Baccari

et al., 2008; Fourati et al., 2015) or focusing on socio-
economic aspects (Dangiso and Wolka, 2023; Gennai-

Schott et al., 2020) . Only a few studies have 
considered both perspectives (Fehri, 2003)

https://multimedia.ird.fr/IRD/media/51858
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Aim of the study
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Contour benches in Sbahia watershed, northern Tunisia © Samar Amri 2022Evaluating the performance of 
the water erosion control 
system by comparing
biophysical assessment of the 
soil and water conservation 
measures with local 
stakeholders' perception of 
their (dys)functioning.

–

In Tunisia more than half of 
agricultural land area is affected by 
water erosion.

Contour benches are the most soil 
and water conservation measure 
widespread on hillslopes (Fehri, 2003)
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Study area
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Sources : Google Earth (2021) and World Imagery – Amri 2022

© Amri 2022

A hilly and semi-arid environment typical of the southern Mediterranean region.

Sbaihia small rural catchment
Zaghouan, NE Tunisia. 

357 ha, > 50% is agricultural land belonging to 
a single farmer and no residential buildings

Hilly lake built in 1993 with an initial capacity
of 135000 m3

Water erosion still acting

Mechanical contour benches with total 
water retention cover 42% of the total area 
(2022), the majority of which were installed in 
1981-1982, then around 1990.

It belongs to the Imada of Oued Sbaihia, 
where 2000 inhabitants reside in the form of 
9 Douars (small dwelling nodes, Ounalli et al. 2021). 
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Methodology
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Biophysical 
assessment

1 – Mapping of erosion issues and 
degradation of contour benches

Local 
stakeholders 

survey

• management activities 
of soil and structures 

• perception of soil erosion 
and functional state of contour 
benches

• (role and degradation of the 
forest)

2 – Field survey to document 
shape, continuity and 
(dys)functions of contour benches

dysfunctions : local 
anomalies of contour 
bench geometry, misuse
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Results – biophysical assessment /1 – mapping
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Removal or break of a contour bench section

A partial or complete removal or break of a short 
section of the contour bench (both slopes and ridge), 
either in its central part or at one of its extremities. 

This is the riskiest dysfunction because it promotes 
local overflow, stimulating water concentration and 
downstream gullying.
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Results – biophysical assessment /2 – field survey
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Disappearance or significant attenuation 
of the upstream channel

A partially or completely filled upstream channel
- limits the retention of runoff water 
- leads to a high risk of ridge overflow.

Weakening of the contour bench 
slopes

Natural or anthropogenic ablation or 
excavation of the bench slopes may lead 
to local contour bench breaches.

It includes tunnels crossing the 
bench, leaving the ridge 
overhanging. 

© Amri 2022© Amri 2022© Amri 2022
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Results – stakeholders’ perception (30 respondents)
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Four types of direct links with the catchment area: 

• farmers working in the catchment on a 
permanent or seasonal basis, including the only 
one owner of the catchment; 

• herders conducting their livestock in the 
catchment;

• water users from the reservoir in the catchment 
outlet; 

• forest users frequenting the area for the 
collection of wood, Aleppo pine nuts or 
aromatic plants.

–

14 respondents declared being landowners in or near the 
study area. Half of them were also concerned by the 
construction of benches during the national implementation 
phases. 
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Comparison biophysical assessment / local perception
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The discrepancy between the perception of local 
stakeholders and the biophysical evaluation of 
dysfunctions revealed two main misuses of the area 
managed by local actors

Lack of maintenance

• Gradual elimination of upstream channel
• Weakening of slopes due to livestock trampling

Modifications of contour bench system

• Removal of benches to increase cultivated area
• Splitting benches for machinery access
• Improper installation of new benches: poor 

awareness of the interaction between the 
sequence of contour benches

Master degree thesis by Amri, 2023
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Take home messages
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Anthropogenic factors amplify natural erosion
processes, and the Mediterranean watershed 
are particularly exposed

Need for greater focus on human factors in 
erosion control and include them in biophysical 
oriented research

Importance of involving local stakeholders in 
design and maintenance of water erosion 
control structures

Participatory approaches are recommended 
for long-term success of soil and water 
conservation programs
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Thank you for your attention
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Contour benches and livestok breeding in the Sbaihia watershed, northern Tunisia © Samar Amri 2022



Perception of local stakeholders and biophysical assessment of water erosion control in a Tunisian semi-arid catchment CC BY ND 4.0 Amri et al. 2024
IFSA 2024 • Systemic Change For Sustainable Futures • Trapani July 1, 2024 • Mediterranean Socio-Technical System Special Session doi: 10.5281/zenodo.12734318

Detailed bibliography
Baccari, N., Boussema, M. R., Lamachère, J.-M., & Nasri, S. 

(2008). Efficiency of contour benches, filling-in and silting-up 
of a hillside reservoir in a semi-arid climate in Tunisia. 
Comptes Rendus Geoscience, 340(1), 38–48. 
https://doi.org/10.1016/j.crte.2007.09.020

Dangiso, Y., & Wolka, K. (2023). Assessing sustainable 
management practices of expert-introduced physical soil and 
water conservation measures. Environmental Challenges, 13, 
8p. https://doi.org/10.1016/j.envc.2023.100780

Fehri, N. (2003). Les rapports entre les processus morphogéniques 
et les pratiques agropastorales dans la plaine oléicole de Sfax : 
exemple du bassin versant de l’oued Chaâl-Tarfaoui (Tunisie 
centro-orientale). PhD thesis, University of Provence (Aix-
Marseille I) , 368 p. https://theses.fr/2003AIX10103

Fourati, M., Bouaziz, R., Amri, A. E., & Majdoub, R. (2015). 
Identification des anomalies de fonctionnement des 
ouvrages de conservation des eaux et du sol du bassin 
versant Sidi Salah. International Journal of Innovation and 
Applied Studies, ISSN: 2028-9324, 10(1). 428-434. 

García-Ruiz, J.M., Nadal-Romero E., Lana-Renault N., Beguería
S. (2013). Erosion in Mediterranean landscapes: changes and 
future challenges. Geomorphology, 198: 20–36. 
https://doi.org/10.1016/j.geomorph.2013.05.023

Gennai-Schott, S., Sabbatini T., Rizzo D. & Marraccini E. (2020). Who 
Remains When Professional Farmers Give up? Some Insights on 
Hobby Farming in an Olive Groves-Oriented Terraced 
Mediterranean Area. Land, 9(5). 21p. 
https://doi.org/10.3390/land9050168

Ounalli, N., Marzougui, N., Selmi, S. & Fazeni, T. (2021). Contribution 
des groupements féminins de développement agricole à la 
promotion de la femme dans le milieu rural, cas du gouvernorat de 
Zaghouan en Tunisie. International Journal of Advanced Research 9 
(12), 940 -953. http://dx.doi.org/10.21474/IJAR01/13993

Raclot, D., Bissonnais, Y. L., Annabi, M., & Sabir, M. (2016). Sub-
chapter 2.3.3. Challenges for mitigating Mediterranean soil 
erosion under global change. In Moatti, J., & Thiébault, S. (Eds.), 
The Mediterranean region under climate change: A scientific update. 
IRD Éditions. https://doi.org/10.4000/books.irdeditions.22908

Rebai, H. (2017). Étude morpho-dynamique de l'érosion ravinaire dans 
la Dorsale tunisienne et le Cap Bon, phD Thesis, University of Tunis, 
267 p. 

Roose, E. (2002). Analyse du système des banquettes mécaniques : 
propositions d’améliorations, de valorisation et d’évolution pour les 
gouvernorats de Kairouan, Siliana et Zaghouan, Tunisie ; 
Montpellier, Ministère de l'Agriculture ; IRD, 32 p., 
https://www.documentation.ird.fr/hor/fdi:010029661

13

https://doi.org/10.1016/j.crte.2007.09.020
https://doi.org/10.1016/j.envc.2023.100780
https://theses.fr/2003AIX10103
https://doi.org/10.1016/j.geomorph.2013.05.023
https://doi.org/10.3390/land9050168
http://dx.doi.org/10.21474/IJAR01/13993
https://doi.org/10.4000/books.irdeditions.22908
https://www.documentation.ird.fr/hor/fdi:010029661


Perception of local stakeholders and biophysical assessment of water erosion control in a Tunisian semi-arid catchment CC BY ND 4.0 Amri et al. 2024
IFSA 2024 • Systemic Change For Sustainable Futures • Trapani July 1, 2024 • Mediterranean Socio-Technical System Special Session doi: 10.5281/zenodo.12734318

You are free to: 

Share — copy 
and redistribute 
the material in 
any medium or 
format for any 
purpose, even 
commercially.

The licensor 
cannot revoke 
these freedoms 
as long as you 
follow the 
license terms.

Suggested citation: Amri Samar, Ben Slimane Abir, Rebaï Houda, Fehri Noômène, Rizzo 
Davide, Raclot Damien (2024) Perception of local stakeholders and biophysical assessment of 
water erosion control in a Tunisian semi-arid catchment. In 15th IFSA [Editors] Systemic 
Change For Sustainable Futures, 4 July, Trapani, Italy https://doi.org/10.5281/zenodo.12734318

This slideshow, excluding the photos by Roger Calvez and Samar Amri, is provided under the 
licence CC BY ND 4.0 “Amri et al., 2024” https://creativecommons.org/licenses/by-nd/4.0/

The photos by Calvez and Amri are used with the owners’ permission who retain all rights. 

Attribution — You must give appropriate credit , provide a link to the license, and indicate if 
changes were made. You may do so in any reasonable manner, but not in any way that 
suggests the licensor endorses you or your use.

NoDerivatives — If you remix, transform, or build upon the material, you may not distribute 
the modified material.

No additional restrictions — You may not apply legal terms or technological measures that 
legally restrict others from doing anything the license permits.

14

https://doi.org/10.5281/zenodo.12734318
https://creativecommons.org/licenses/by-nd/4.0/

