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Interests

My academic interests focus on fascinating and rewarding research into the behaviour and modelling of agricul-
tural watersheds fluxes under various climatic conditions and the interactions between hydrological and erosion
processes, land use, and ecological variables. Including applied fluid dynamics and thermodynamics to environ-

mental sciences, detailed achievements:
» Development of a distributed water erosion model, MHYDAS-Erosion.
» Development of a BMP model, VFDM.

+ Development of AGIRRSOL for irrigation water management in organic soils.

Education

INRS-ETE Québec, Canada
POST-DOCTORATE - HYDROLOGICAL MODELLING 2010-2011
SUPAGRO Montpellier, France
PHD - EROSION AND HYDROLOGICAL MODELLING 2006-2009
CENA-USP Piracicaba, Brazil
MASTER OF SCIENCE - SoIL WATER DYNAMICS 2003-2006
EEP Piracicaba, Brazil

MECHANICAL ENGINNER - THERMODYNAMICS AND FLUID MECANICS

Academic Experience

1998-2003

Professor

2011-NOW

Courses : Soil Physics, Solute Transport in Porous Media, Agricultural Hydrology, Agricultural Drainage

Awards

Laval University - Dep. of Soil Sciences

OECD

2020

ADRIQ

2015

EGU-European Geosciences Union
2013

FRQNT-Québec-Canada

2011

Languages

Research Fellowship Award

Industrial Partnership Prize

Best Poster Award

Post Doctoral Award

Portuguese mother tongue, English and French fluency

Programming

R, Python, FORTRAN, C++, Matlab
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Research Projects and Funding

Publications in Peer Peviewed Journals
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Precision Irrigation Management in Potatoes Production, NSERC, from 2018-01-01 to 2023-01-31.
Integrated Water Management in Cranberry Production, NSERC, from 2016-01-01 to 2021-01-31.

Mechanics of water-driven soil erosion: Mathematical modelling and laboratory experimentation, NSERC, from 2020-04-01 to 2025-
03-31.

Gestion de précision de I'eau et du sol des Agrosystémes, Partenariat, Fondation Canadienne pour l'innovation (La), Fonds des leaders
John-R.-Evans (FLJR), du 2017-05-01 au 2018-12-31.

. Matteau,J.P,, Célicourt, P., Létourneau, G., Gumiere, T., Walter, C., Gumiere, S.J., Association between irrigation thresholds and pro-

motion of soil organic carbon decomposition in sandy soil, Scientific Reports 11 (1), 1-10, 2021.

Camporese, M., Gumiere, S.J., Putti, M., Botter, G., Efficient irrigation of maize through soil moisture monitoring and modeling, Fron-
tiers in Water 3, 23, 2021.

Matteau, J.P., Célicourt, P., Létourneau, G., Gumiere, T., Gumiere, S.J., Potato Varieties Response to Soil Matric Potential Based Irriga-
tion, Agronomy 11 (2), 352, 2021.

Célicourt, P, Rousseau, A.N., Gumiere, S.J., M Camporese, M., Agricultural hydroinformatics: A blueprint for an emerging framework
to foster water management-centric sustainability transitions in farming systems, Frontiers in Water 2, 65, 2021.

Célicourt, P, Gumiere, S.J., Lafond, J.A., Gumiere, T., Gallichand, J., Automated Mapping of Water Table for Cranberry Subirrigation
Management: Comparison of Three Spatial Interpolation Methods Water 12 (12), 3322, 2020.

Dabney, S.M., Gumiere, S.J., Erosion by water: vegetative control,Managing Soils and Terrestrial Systems, 395-406, 2020.

Jacques, M.M., Gumiere, S.J., Gallichand, J., Celicourt, P., Gumiere, T., Impacts of water stress severity and duration on potato pho-
tosynthetic activity and yields Frontiers in Agronomy 2, 2020.

Gumiere, S.J., Camporese M., Botto A., Lafond J. A., Paniconi C., Gallichand J., Rousseau A.N., Machine Learning vs. Physics-Based
Modeling for Real-Time Irrigation Management, Frontiers: Water, DOI 10.3389/frwa.2020.00008, 2020.

Lafond, J.A, Gumiere, S.J., Mbodj, A., Dupuis, C., Evaluating the GRP method for internal drainage diagnosis in cranberry fields. In
press. DOI10.19080. Environmental Sciences & Natural Resources, 2020.

J.-P. Matteau et al., Coupling of a nitrate production model with HYDRUS to predict nitrate leaching, Agric. water Manag., vol. 213, pp.
616-626, 2019.

. Y. Bigah, A. N. Rousseau, and S. J. Gumiere, “Development of a steady-state model to predict daily water table depth and root zone

soil matric potential of a cranberry field with a subirrigation system,” Agric. water Manag., vol. 213, pp. 1016-1027, 2019.

. T. Gumiere et al., “Phosphorus source driving the soil microbial interactions and improving sugarcane development,” Sci. Rep., vol.

9, no. 1, p. 4400, 2019.

. T.Gumiere, S. Gumiere, J.-P. Matteau, P. Constant, G. Létourneau, and R. Alain, “Soil bacterial community associated with high potato

production and minimal water use,” 2019.

T. Gumiere, K. Meyer, A. R. Burns, S. J. Gumiere, B. J. M. Bohannan, and F. D. Andreote, “A probabilistic model to identify the core
microbial community,” bioRxiv, p. 491183, 2018.

. D. Bengora, L. Khiari, J. Gallichand, N. Dechemi, and S. J. Gumiere, “Optimizing the dataset size of a topo-bathymetric survey for

Hammam Debagh Dam, Algeria,” Int. J. Sediment Res., vol. 33, no. 4, pp. 518-524,2018.

. M. Muma, A. N. Rousseau, and S. J. Gumiere, “Modeling of subsurface agricultural drainage using two hydrological models with dif-

ferent conceptual approaches as well as dimensions and spatial scales,” Can. Water Resour. J., vol. 42, no. 1, 2017.

J. Caron et al., “Guidelines of irrigation and drainage management strategies to enhance cranberry production and optimize water
use in North America,” Can. J. soil Sci., vol. 97, no. 1, pp. 82-91, 2017.

V. Pelletier, S. J. Gumiere, S. Pepin, J. Gallichand, and J. Caron, “Positioning Temperature Sensors for Frost Protection in Northern
Cranberry Production,” Agric. Sci., vol. 8, no. 09, p. 960, 2017.

S.J. Gumiere, S. Pepin, C. D. Kennedy, and W. Bland, “Precision agriculture and soil and water management in cranberry production,”
Can. J. Soil Sci., vol. 97, no. 1, 2017.

G. Hould-Gosselin et al., “Modeling the sediment yield and the impact of vegetated filters using an event-based soil erosion model: a
case study of a small Canadian watershed,” Hydrol. Process., vol. 30, no. 16, 2016.

Y. Périard, S. J. Gumiere, A. N. Rousseau, M. Caillier, J. Gallichand, and J. Caron, “Assessment of the drainage capacity of cranberry
fields: Problem identification using soil clustering and development of a new drainage criterion,” Can. J. Soil Sci., vol. 97, no. 1, 2016.

M. Muma, A. N. Rousseau, and S. J. Gumiere, “Assessment of the impact of subsurface agricultural drainage on soilwater storage and
flows of a small watershed,” Water (Switzerland), vol. 8, no. 8, 2016.

V. Pelletier, J. Gallichand, S. Gumiere, and J. Caron, “Impact of drainage problems on cranberry yields: Two case studies,” Can. J. soil
Sci., vol. 97, no. 1, pp. 1-4, 2016.

D. Bulot et al., “Relationships among soil hydraulic properties, drainage efficiency, and cranberry yield,” Can. J. soil Sci., vol. 97, no.
1, pp. 46-55, 2016.

Y. Périard, S. J. Gumiere, B. Long, A. N. Rousseau, and J. Caron, “Use of X-ray CT scan to characterize the evolution of the hydraulic
properties of a soil under drainage conditions,” Geoderma, vol. 279, pp. 22-30, 2016.
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D. W. Hallema, J. A. Lafond, Y. P?riard, S. J. Gumiere, G. Sun, and J. Caron, “Long-term effects of peatland cultivation on soil physical
and hydraulic properties: Case study in Canada,” Vadose Zo. J., vol. 14, no. 6, 2015.

D.W. Hallema, Y. P?riard, J. A. Lafond, S. J. Gumiere, and J. Caron, “Characterization of water retention curves for a series of cultivated
histosols,” Vadose Zo. J., vol. 14, no. 6, 2015.

V. Pelletier, J. Gallichand, S. Gumiere, S. Pepin, and J. Caron, “Water table control for increasing yield and saving water in cranberry
production,” Sustain., vol. 7, no. 8, 2015.

J.A. Lafond, S. J. Gumiere, D. W. Hallema, Y. P?riard, S. Jutras, and J. Caron, “Spatial distribution patterns of soil water availability as
a tool for precision irrigation management in histosols: Characterization and spatial interpolation,” Vadose Zo. J., vol. 14, no. 6, 2015.

S.J. Gumiere, A. N. Rousseau, D. W. Hallema, and P.-E. Isabelle, “Development of VFDM: A riparian vegetated filter dimensioning model
for agricultural watersheds (vol 38, pg 169, 2013),” Can. WATER Resour. J., vol. 40, no. 2, p. 235, 2015.

D. W. Hallema et al., “Framework for studying the hydrological impact of climate change in an alley cropping system,” J. Hydrol., vol.
517, 2014.

D. Rekika et al., “Optimal irrigation for onion and celery production and spinach seed germination in Histosols,” Agron. J., vol. 106,
no. 3, 2014.

S. J. Gumiere, J. A. Lafond, D. W. Hallema, Y. Périard, J. Caron, and J. Gallichand, “Mapping soil hydraulic conductivity and matric
potential for water management of cranberry: Characterisation and spatial interpolation methods,” Biosyst. Eng., vol. 128, pp. 29-
40,2014,

M. Bouda, A. N. Rousseau, S. J. Gumiere, P. Gagnon, B. Konan, and R. Moussa, “Implementation of an automatic calibration procedure
for HYDROTEL based on prior OAT sensitivity and complementary identifiability analysis,” Hydrol. Process., vol. 28, no. 12, 2014.

M. Muma, S. J. Gumiere, and A. N. Rousseau, “Analyse de sensibilité globale du modéle CATHY aux propriétés hydrodynamiques du
sol d’un micro-bassin agricole drainé,” Hydrol. Sci. J., vol. 59, no. 8, pp. 1606-1623, 2014.

M. Muma, S. J. Gumiere, A. N. Rousseau, and others, “Comprehensive analysis of the CATHY model sensitivity to soil hydrodynamic
properties of a tile-drained, agricultural micro-watershed.,” Hydrol. Sci. J., vol. 59, no. 8, pp. 1606-1623, 2014.

S. J. Gumiere, J.-S. Bailly, B. Cheviron, D. Raclot, Y. Le Bissonnais, and A. N. Rousseau, “Evaluating the impact of the spatial distribu-
tion of land management practices on water erosion: case study of a Mediterranean catchment,” J. Hydrol. Eng., vol. 20, no. 6, p.
C5014004, 2014.

S.Gumiere, L. Delattre, Y. Le Bissonnais, B. Cheviron, A. Ben Slimane, and D. Raclot, “Multi-scale calibration and validation of MHYDAS-
Erosion for a small Mediterranean vineyard catchment: A case study,” Rev. des Sci. 'eau/Journal Water Sci., vol. 27, no. 1, pp. 21-36,
2014.

S.J. Gumiere, A. N. Rousseau, D. W. Hallema, and P.-E. Isabelle, “Development of VFDM: A riparian vegetated filter dimensioning model
for agricultural watersheds,” Can. Water Resour. J., vol. 38, no. 3, 2013.

M. Muma, S. J. Gumiere, A. N. Rousseau, C. Scudeler, and C. Paniconi, “Implementation of a root water extraction module in CATHY:
Comparison of four empirical root-density distribution models,” Procedia Environ. Sci., vol. 19, pp. 57-66, 2013.

A. N. Rousseau, S. Savary, D. W. Hallema, S. J. Gumiere, and E. Foulon, “Modeling the effects of agricultural BMPs on sediments,
nutrients, and water quality of the Beaurivage River watershed (Quebec, Canada),” Can. Water Resour. J., vol. 38, no. 2, pp. 99-120,
2013.

A. Furlan, J.-C. Poussin, J.-C. Mailhol, Y. Le Bissonnais, and S. J. Gumiere, “Designing management options to reduce surface runoff
and sediment yield with farmers: An experiment in south-western France,” J. Environ. Manage., vol. 96, no. 1, 2012.

S. M. Dabney and S. J. Gumiere, “Erosion by water: vegetative control,” in Encyclopedia of Environmental Management, Four Volume
Set, CRC Press, 2012, pp. 994-1003.

B. Cheviron et al., “Comparative sensitivity analysis of four distributed erosion models,” Water Resour. Res., vol. 47, no. 1, 2011.

S. J. Gumiere, Y. Le Bissonnais, D. Raclot, and B. Cheviron, “Vegetated filter effects on sedimentological connectivity of agricultural
catchments in erosion modelling: A review,” Earth Surf. Process. Landforms, vol. 36, no. 1, 2011.

S. J. Gumiere and A. N. Rousseau, “Development of VFDM: A riparian vegetated filter dimensioning model,” in ASABE - International
Symposium on Erosion and Landscape Evolution 2011, 2011.

S.J. Gumiere et al., “MHYDAS-Erosion: a distributed single-storm water erosion model for agricultural catchments,” Hydrol. Process.,
vol. 25, pp. 1717-1728, 2011.

M. Bouda, A. N. Rousseau, B. Konan, P. Gagnon, and S. J. Gumiere, “Bayesian uncertainty analysis of the distributed hydrological
model HYDROTEL,” J. Hydrol. Eng., vol. 17, no. 9, pp. 1021-1032, 2011.

A. Furlan, D. M. Bonotto, and S. J. Gumiere, “Development of environmental and natural vulnerability maps for Brazilian coastal at
Sdo Sebastido in Sdo Paulo State,” Environ. Earth Sci., vol. 64, no. 3, pp. 659-669, 2011.

B. Cheviron, S. J. Gumiere, Y. Le Bissonnais, R. Moussa, and D. Raclot, “Sensitivity analysis of distributed erosion models: Framework,”
Water Resour. Res., vol. 46, no. 8, 2010.

S. J. Gumiere, Y. Le Bissonnais, and D. Raclot, “Soil resistance to interrill erosion: Model parameterization and sensitivity,” CATENA,
vol. 77, pp. 274-284,2009.
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