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Rainfall-runoff model to estimate low-flow Indices

Florine Garcial, Nathalie Folton! and Ludovic Oudin?

(1) Irstea, Hydrology Research Team, Aix-en-Provence, France, (2) METIS-UPMC, Paris, France
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Objectives: To develop a daily rainfall-runoff model, with few parameters to simulate low-flow indices at gauged and
ungauged sites and under different climate conditions.

- Robustness of the models
1. IntrOd u Ctl On 3. Resu ItS c2m(Q) C2M(sqrt(Q)) C2M(1/Q)
B Low flows are characterized by different indices that are needed to Comparison for one catchment S
manage water resources at gauged and ungauged sites. B Better simulations of MAM3 and QA (annual runoff), in validation with — NSEAR
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B Low-flow Indices are statistics derived from measured or simulated the model LoiEauJ with 2 parameters for the Loir River at Durtal.
discharges.
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B A monthly regionalized rainfall-runoff model (LoiEauM) was developed
by Irstea to estimate monthly indices at ungauged sites.

B Needs to adapt the model structure and regionalize its parameters to
estimate daily indices at ungauged sites.
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B Calibration on the 22 driest years and validation on the 22 wettest
aA ones, then the periods are exchanged.
B The LoiEauJ model with 2 parameters is more robust for the low-flow
Index simulations.
B The LoiEauJ models are more robust for the high-flow and
iIntermediary-flow simulations.
B No differences are observed for the low-flow simulations.

2. Dataset and methods

Dataset
B Daily meteorological data come from the SAFRAN reanalysis of Meteo-
France and daily streamflow data from the French database HYDRO.

B Set of 691 catchments throughout France, natural or with small human
Influences, with various hydro-meteorological behaviors.
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B MAR: mean annual runoff.

B QMM: seasonality (mean monthly runoff).
B MAM3(5) and MAM10(5): mean annual 3-d and ,
10-d minimum flow at the recurrence interval of 5 years./}
B QMNA(5): annual mean monthly flow at the
recurrence interval of 5 years.

B Q95 and Q75: discharge equaled or exceeded 95% A mmim o o

and 75% of the time, come from the flow duration curve. ‘428 866 177 3177 4| 9
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NSE(QMNA(5))

- LoiEaud (2 parameters) - GR3J (3 parameters) LoiEauM (2 parameters)
B The QMNA(5) and the monthly

hydrographs are better simulated with
the daily models, the 2 LoiEaud, GR4J
and GR3J, than with the monthly
model, LoiEauM.
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- LoiEauJd (3 parameters) - GR4J (4 paramaters)
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Comparison of the models for the catchment set
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Methods

B Daily model structure (LoiEaud) derived from the
monthly model LoiEauM, which has 2 parameters. [P0 | [P
M 2 structures: one with 3 parameters and one with
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4. Conclusions, Perspectives
B The low-flow index simulations with the two LoiEaud models (with 2 and
3 parameters) are as good as the ones with the two GR models (GR4J
and GR3J) at gauged sites.
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2 subperiods: 1970 — 1981 and 1982 — 2013. g m Good si_mullati_ons Offtrr:'e rI}o;/lv-ﬂow(i:r;(il\i/lces Withdt_het two I(_j(_)iEaHJ models. | 1ht?1 (;nr(:]rc])tr?tlr)\/I;/nng]CeeSa?geaggtetgrs?tlgnsuIated with the daily models than

B Objective function: %K GE(Q) + %K GE (%) I | (l:zliﬂe(tégit?g)u, @t;ﬁ,”fhg ml(?de| i\(l)vi?g’au J W(i%),gagar;nmeertrgre& Izrzy M SVI\VISSE’/(Z_NSE))_ he parameters of these models will be regionalized, with spatial

B Evaluation of the low-flow index simulations. 09P, . m No differences between the two LoiEauJ for the low-flow simulations, proximity interpolations or regressions, and the simulations will be

B Evaluation of the robustness of the model. | C2M(L/Q). compared at ungauged sites.

m Comparison with the low-flow indices simulated B The performances of the two LoiEauJ are as good as the ones with

with the daily models GR4J (4 parameters) and Q(t) = f(C. R() Q) GR3J and GR4J. R[ﬂ?:ﬁtgﬁ,eli. and Lavabre, J. 2006. Regionalization of a monthly rainfall-runoff model for the southern half of France based on a

GR3J (3 parameters) and the monthly model

sample of 880 gauged catchments. IAHS Publication n°307, pp. 264-277.
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