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LONG-TERM MONITORED BASINS AS IMPORTANT SOURCES OF KNOWLEDGE
Long-term monitored stations are important investments (of time, money and labour) which enable
the evaluation of hydrological responses over the years. An example is the Coët-Dan basin near
the city of Naizin (ORE AgrHys, Brittany, France) which has been instrumented since 1992 by
INRA, www6.inra.fr/ore_agrhys_eng/. The project is focused on multi-scale temporal variation of
water and solute transfers under the effects of agriculture and climate. The knowledge produced
has improved our understanding of hydrological processes (Aubert et al. 2013), but such stations
can also be directly useful to comprehend the water security issues of surrounding basins, thus
tackling the challenges of both Panta Rhei and PUB (Hrachowitz et al. 2013, Montanari et al. 2013).
GENERALIZING HYDROLOGICAL KNOWLEDGE TO SURROUNDING BASINS
We propose to apply a methodology which enables the transposition of hydrographs measured in
gauged stations to ungauged stations. The gauged station is the long-term monitored basin of the
Coët-Dan River and is used to simulate the hydrographs of five surrounding basins of the Blavet
and the Oust rivers (Fig. 1). The hydrograph transposition follows three main steps (Fig. 2).

Fig. 1 Map of the studied basins surrounding the Coët-Dan at Naizin long-term monitored basin.

Fig. 2 Methodology of hydrograph transposition (from de Lavenne et al. 2014)
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Firstly, a geomorphology-based model of the flow transfer by the stream network is built from
the analysis of the flow path lengths through the stream network to the outlet (Cudennec and de
Lavenne 2015). The probability density function (pdf) of those flow distances are used to assess
the pdf of the travel time to the outlet pdf(t). This is done by estimating the flow velocity from the
ratio of the mean flow distance over the median rise time of events detected between 1990 and
2010 (de Lavenne 2013). The assessed transfer function of the unit hydrograph type pdf(t) = TF(t)
allows estimation of the discharge at the outlet Q (m3⋅s-1) from a convolution described by
equation (1):
Q(t) = S × Rn × TF(t)

(1)

where t (s) is the time, S (m²) is the basin’s surface area and Rn (m) is the net rainfall.
Secondly, by inversing the transfer function TF(t), the net rainfall Rn is assessed from the
streamflow measurement. This work is based on previous studies (Boudhraâ et al. 2006, 2009),
and according to the inverse problems theory (Tarantola and Valette 1982).
Thirdly, the net rainfall of the gauged basin is transposed to the ungauged basin, where it can
be reconvoluted with its own transfer function to estimate its own hydrograph. Performances of
simulations (Table 1), assessed from gauged to gauged basins, demonstrate the relevance
regardless of the sizes of the basins (for instance, transpositions to Evel at Guénin).
Table 1 Performance of simulations when transposing Coët-Dan at Naizin hydrograph to five surrounding
basins. The median goodness of fit is presented for 12 periods of simulations of two months (Nov.–Dec. and
May–June) between 2006 and 2012, using three different criteria: Nash-Sutcliffe efficiency (NSE), Pearson
Correlation coefficient (r) and Percent Bias (pbias).

NSE
r
pbias

Frémeur at
Pluméliau
0.275
0.875
–42.6

Frémeur at
Guénin
0.095
0.865
–47.4

Coët-Organ at
Quistinic
–1.415
0.87
–56.75

Claie at SaintJean-Brévelay
–0.335
0.9
–49.3

Evel at
Guénin
0.705
0.96
–25

POTENTIAL OF LONG-TERM MONITORED BASINS FOR WATER SECURITY
This work illustrates a methodology which has potential for generalizing hydrological and
hydrochemical knowledge produced on a long-term monitored basin. Our measurement and
understanding of the system, such as the multi-scale temporal dynamics, from the hydrological
event to the historical agro-hydrological trajectory of the basin, can be transferred to surrounding
points of interest and be used to provide information about any water security issue (peak flow
timing and value, resilience of the system after water pollution, efficiency and inertia and
mitigation actions, etc.).
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