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Climatic factors controlling the variations of chloride and nitrate
concentrations in agricultural headwater catchments: preliminary results
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The effect of climate change on water quality is so far poorly studied. Reversely to the water fluxes which directly
answer to the climate variations, water quality response to climate is more complex. First, complexity relies on
the integration of many climatic parameters, naming not only rainfall but also temperature, global radiation, wind
speed, ... which act on biological processes. It is also complex as several time scales interact: direct response,
as well as long term response due to storage in soils or groundwater. Water quality modelling is therefore not
as developed as water fluxes modelling. However, some papers can be found (Gascuel-Odoux, Aurousseau et
al. 2010) which suggest that long term monitoring is one of the requirements to better distinguish the effect of
climate. Other authors (for instance (Reynolds 1995), (Burt and Worrall 2009)) emphasize the need for long term
time series to study the effect of climate on water quality.

The present work focuses on the role of climate on the variability of chloride and nitrate concentrations in
stream water of a headwater catchment, the Kervidy-Naizin catchment which benefits from a relatively long term
monitoring starting in 1993. It is part of the French network of catchments for environmental research (ORE). It
is an intensive agricultural catchment located in a temperate climate in Western France, Brittany, which presents
shallow aquifers due to impervious bedrock. Both hydrology and water chemistry are monitored.

Two phenomena are observed from the time series and are presented here: (1) each hydrological year re-
sumes with a drastic flash decrease in chloride concentration, more or less pronounced according to the year; (2)
whereas nitrate concentration abruptly increase in winter due to the connection of the hillslope groundwater to the
stream (Molenat, Gascuel-Odoux et al. 2008), the nitrate concentrations decrease slowly in spring and present high
variability from year to year. In the first case, we test a hypothesis of dryness conditions in the previous summer to
explain the variations in chloride concentrations. In the second case, we test a hypothesis of biological processes,
linked to the temperature in spring. Statistical analyses are implemented in order to verify our hypotheses and
explain those variations regarding climatic conditions.
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