
‘‘Faidherbia-Flux’’: A long-term Collaborative Observatory on food security, GHG 

fluxes, ecosystem services, mitigation and adaptation in a semi-arid agro-silvo-

pastoral ecosystem  (groundnut basin in Niakhar/Sob, Senegal)

Dry season, 2/3 of the year

Wet season, 1/3 of the year

Contact: olivier.roupsard@cirad.fr

“Faidherbia-Flux” Web site : 
https://lped.info/wikiObsSN/?Faidherbia-Flux

mailto:olivier.roupsard@cirad.fr
mailto:olivier.roupsard@cirad.fr
https://lped.info/wikiObsSN/?Faidherbia-Flux


Aims

• To foster agro-silvo-pastoralism and sustainable intensification research, 

through a Collaborative & highly instrumented Observatory

• To run the Observatory on the long term (> 10 years), through projects

• To assess ecosystem services, NPP, GHG (CO2, H2O, N2O, CH4) fluxes and 

balances, 4‰, crop yield (millet, groundnut, cowpea…), the role of 

livestock, the effects of management options …
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Our Philosophy

• We offer to mutualize efforts in one complex but representative ecosystem; 

• Any scientist, student, institution, NGO… can apply;

• Complementarity and facilitation will be fostered, overlaps will be minimized;

• Outcomes include high-level trans-disciplinary research, common projects, 

training, networking, international visibility…
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Carbon cycle
➢Carbon sequestration
➢Main fluxes (GPP, respiration, ANPP, NEP, C 
allocation)
➢Dynamic of C stocks (soils, biomass)

Our approaches: Monitoring + Modeling
of fluxes, balances and ecosystem services 

at plot, plant and soil levels

Nutrient cycles
Nutrient inputs and outputs, 
nutrients fluxes between ecosystem 
compartments, evolution of soil 
fertility, etc.

Main research at 
our study sites

Water cycle
Evapotranspiration, stomatal regulation, dynamic of soil 
water content, water-use efficiency, watershed hydrology, 
root hydraulic redistributions, water isotopes 4



o Widespread in semi-arid Africa
o Multi-purpose
o Domesticated and maintained by the 

people in parklands
o Reverse Phenology: minimum 

competition, forage for animals during 
the dry season

o N2 Fixing
o Microclimate and fertility islets effects
o Phreatophytic (hydraulic redistributions?)
o Survived the 1970-2000 severe drought in 

the Sahel
o Positive effects on most crops
o Compliant with other options: livestock, 

mixed cropping, precision agriculture etc.

Faidherbia albida, a perfect candidate for ecological intensification?

The “Faidherbia” effect
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Where?
• In the Niakhar Health-Population-Environment Observatory (OPSE-Niakhar > 50 yrs of past 

research), https://lped.info/wikiObsSN/

• .

“Faidherbia
-Flux” 
is here
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Lat. N: 14°29'44.916" 
Long. W: 16°27'12.851" 

Delaunay et al., 2018

https://lped.info/wikiObsSN/
https://books.openedition.org/irdeditions/31277?lang=fr


Complementarity of 2 Flux tower observatories
Faidherbia-

Flux 
(agro-silvo-pastoral / 

Sudanian savanna 
ecoclimatic zone 

(Olson et al., 2001))

Dahra 
(silvo-pastoral): 

/ Sahel ecoclimatic zone 
(Olson et al., 2001))



Opportunities for multi-site comparisons & regional studies

https://gmd.copernicus.org/prep
rints/gmd-2020-417/

https://gmd.copernicus.org/preprints/gmd-2020-417/
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Communications
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of May 2019. Le Corum Conference Centre, Montpellier, France. Oral presentation. Session 2: Agroforestry and adaptation to climate change.

• Roupsard, O. et al., 2019. “Faidherbia-Flux”, an open observatory for GHG balance and C stocks in a semi-arid agro-sylvo-pastoral system (Senegal). Poster, 4rth World Congress on Agroforestry. . France, 20-
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• Roupsard, O., Do, F., Rocheteau, A., Diouf, K., Sarr , M.S., Faye, W., Diongue, D.M.L., Orange, D., Faye, S., Timouk, F., Kergoat, L., Grippa, M., Jourdan, C., Bouvery, F., Tall, L., Gaglo, E., Sow, S., Agbohessou, Y., 
Diatta, S., Sanogo, D., le Maire, G., Vezy, V., Seghieri, J., Chapuis-Lardy, L., Cournac, L., 2020. More C uptake during the dry season? The case of a semi-arid agro-silvo-pastoral ecosystem dominated by 
Faidherbia albida, a tree with reverse phenology (Senegal). Oral presentation Monday 4rth of May 11h45. Session BG3.30: Tropical landscapes and peatlands: Biogeochemistry, ecohydrology and land use 
impacts. https://meetingorganizer.copernicus.org/EGU2020/EGU2020-11203.html. Austria, EGU, Vienna, 3-8 May 2020, Session BG3.30 / Land use and climate effects on carbon, greenhouse gas and water 
dynamics in Africa / EGU2020-11203 / 

• Sarr MS, Diouf K, Diedhiou I, Roupsard O, Jourdan C, Do F. 2021. Water uptake by Faidherbia albida A. Chev. in an agroforestry parkland in Senegal. Conférence Intensification Durable (CID) 2021. Dakar, 23-26 
nov. 2021: Senegal.

Shared databases
Faidherbia-Flux_Collaboratif\Database
https://baobab.sedoo.fr/
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Academic reports

PhD
• Faye W. 2021. Ecohydrologie du bassin arachidier (cas de Niakhar): dynamique de l’infiltration et modélisation des aquifères superficiels 

dans un espace sylvopastoral semi-aride. PhD, UCAD : Faculté des Lettres et Sciences Humaines, Géographie. Dakar, Sénégal. Thèse 
défendue le 10 décembre 2021

MSc, Engineer
• Agbohessou, Y.F.U., 2020. Effets du Faidherbia albida (Del.) A. Chev. sur la productivité aérienne et souterraine de la culture associée 

(arachide) : Utilisation des drones pour l’estimation du rendement et du Land-Equivalent-Ratio (LER), depuis les placettes à tout le 
système agro-sylvo-pastoral à la parcelle entière. Senegal, 31rd of October 2020. Master en Agroforesterie, Ecologie et Adaptation 
(AFECA), UCAD-Faculté des Sciences et Techniques, Département de Biologie Végétale, Dakar, Senegal. Félicitations du jury, p. 60 pp + 
Annexes.

• Diatta, S., 2021. Estimation du stock et du stockage annuel de carbone dans la biomasse aérienne de Faidherbia albida (Del.) A chev du 
parc agroforestier de Sob (Observatoire de Niakhar, Sénégal) : approches par inventaires et dendrochronologie. Senegal, Master en 
Foresterie et Environnement pour une gestion durable des ressources naturelles. Université de Thiès-ENSA, Thiès, Senegal., soutenu le 06 
janvier 2021. 45pp + Annexes. Mention Bien.

• Diouf, K., 2020. Evaluation de la transpiration par mesure du flux de sève chez l’espèce agroforestière Faidherbia albida (Del.) A. Chev. 
dans un site semi-aride du bassin arachidier au Sénégal. Senegal, Diplôme d'ingénieur agronome de l'Université de Thiès-ENSA, option 
Productions Végétales. ENSA, Thiès, Senegal. 13 juillet 2020, p. 55.



Projects, Networks…
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• « Big » projects: RAMSES II (EU-LeapAgri, ANR, AFD), CASSECS (EU-
DESIRA), SustainSahel (EU-H2020), DSCATT (Agropolis+Total Fond.), 
PEPR FaircarboN (ANR),

• Other projects: GLDC (CGIAR), ENCAS (EC2CO); SOCA (Fondation 
BNP-Paribas); OpenOPSE (FSPI); ELISA (CIRAD-CRESI), 

• Networks: FLUXNET (*), AMMA-CATCH (**), SEACRIFOG, 
ECOSTRESS (NASA)…

(*) ’SN-Nkr’ site at http://www.europe-fluxdata.eu/pi-area/sites-info
(**) Met DOI : http://dx.doi.org/10.17178/AMMA-CATCH.PA.Met_SNNs; Flux DOI Jeu flux: 
http://dx.doi.org/10.17178/AMMA-CATCH.PA.H2OFlux_SNNs

http://www.europe-fluxdata.eu/pi-area/sites-info
http://dx.doi.org/10.17178/AMMA-CATCH.PA.Met_SNNs
http://dx.doi.org/10.17178/AMMA-CATCH.PA.H2OFlux_SNNs


Partner institutions, per country
• Sénégal: ISRA (LNRPV, CNRF, CRZ), UCAD (EDEQUE), UGB, U. Thiès, ENSA Thiès: Prof. S. Faye; Prof. D. Ngom; Prof. S.N. Sall; Prof. 

A. Kane; Prof. A.N. Fall; Prof. I. Diedhiou,,D. Sanogo; M. Sokhna Sarr; M. Ndienor; O. Ndiaye; C.O. Samb; O. Ndiaye; L. Tall; Y. Ndour; 

Tcheheumeni Axel

• Burkina Faso: INERA: J. Koala, J. Sanou; B. Bastide

• France: CIRAD , IRD, INRA, CNRS, CNRM, IPGP : O. Roupsard; C. Jourdan; F. Do; A. Rocheteau;  D. Orange; L. Cournac;  M. Duthoit; F. 

Bouvéry; Valade Aude; I. Bertrand; A. Audebert; J. Seghieri, L. Leroux; L. Chapuis-Lardy; C. Clermont-Dauphin; F. Timouk; L. Kergoat; Delon 

Claire; Serça Dominique; C. Pierre; J.L. Rajot;  G. le Maire; R. Vezy; S. Taugourdeau; P. Salgado; H. Assouma; E. Faye; K. Van den Meersche; D. 

Masse; P. Moulin; H. Aroui; A. Albrecht; V. Delaunay; R. Lalou; L. Fleury; Montes Nicolas; Grippa; K. Assigbetse; R. Manlay; C. Coillot; K. Telali; 

V. Lesur; N. Leroy; M. Vallee; S. Lewicky-Dhainaut; L. Vidal; I. Henry; J-L. Chotte;  J.P. Laclau

• Scandinavia: U. Copenhagen + U. Lund: R. Fensholt; J Ardö; T. Tagesson; A. Raebuild

PhD Students (13)
• ISRA/UCAD/CNRF/SUPAGRO: W. Faye (hydrology); E. Gaglo (ORCHIDEE landscape modelling); F. Gning (tree roots and 

water content); S. Sow (Tree+crop modelling with MAESPA + STICS); D.L. Diongue (HYDRUS water and isotopes modelling); 

O. Malou (SOC = f(pratiques culturales)); K. Sadio (SOM, manure and GES); Y. Agbohessou (STEP, STICS MAESPA GHG 

Modeling); Diedhiou Moussa (Tree allometry); S. Ba (soil GHG and C stocks); L. Siegwart (soil C dynamics); M. Diene (Drone, 

from subplot to plot); I. Diack (Satellite, from plot to landscape), S. Talla (Hydraulic redistributions)

MSc & Fellowships
• G. Demarchi; S. Diatta; K. Diouf; Y. Agbohessou; N. Crequy; M. Faye; P. O. Bousso; Dabo; R. Beye; A. Lesimple; M. Bourchanin; 

E.H.M. Ndour; K. Diop; 
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Thank you !!!

“Faidherbia-Flux” Web site : 
https://lped.info/wikiObsSN/?Faidh
erbia-Flux

https://lped.info/wikiObsSN/?Faidherbia-Flux

