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Wetlands, particularly peatlands, have historically been used for agricultural production, as
exemplified by the Lanoraie peatland complex in the St. Lawrence Valley (Quebec, Canada). In this
region, unlined artificial ponds located at the interface between the peat and the surrounding
sandy substrate are used for agricultural irrigation. However, low water levels in these ponds, as
well as in neighboring rivers, have led to irrigation deficits, especially during summer low-flow
periods when water demand is at its peak. This situation poses the risk of water use conflicts and
draining the peatland could irreversibly harm its ecological functions. A recent project assessed
the impact of agricultural ponds on the hydrology of the peatland-river-aquifer system to support
sustainable water management. A comprehensive monitoring program has successfully collected
essential environmental data, including information on geology, river flows, and groundwater
levels. Using these data, a groundwater flow model was developed for a small area of the peatland
complex. The results showed that pumping from the ponds could partially dewater the peatland,
thereby endangering its ecological integrity. Building on these findings, a new project aims to
evaluate the hydrological and hydrogeological dynamics of the peatland, to assess the impacts of
vegetation, water use, and climate changes on its hydrology, to develop indicators to guide
sustainable water allocation, and to explore potential Nature-based solutions to mitigate the
effects of pumping. Methodological advancements are planned to develop a modelling framework
allowing to incorporate the impact of peatland afforestation while accounting for the high
sensitivity of peat deposits to groundwater level fluctuations. The knowledge generated will
directly support integrated water resource management in the region.
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