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4. A few guidelines for empirical model development

1. Why an empirical approach?

* Much research over the past decades on modelling the hydrological response of a
catchment to climate variables

« Additional difficulty in the context of environmental change

* No single approach appears best in all cases

» Different modelling approaches have various advantages and drawbacks In different _
contexts

* Empirical modelling approach: a modelling approach among others

 Main idea: building model structures by testing a large number of hypotheses

Forget the modeller's dummy...
Let s have some additional
catchments instead

U
F2) i E‘
X i
\)‘\‘ f J -
QA
.
i

» Using large sample of catchments to make
models more general, I.e. Iimprove their
transposability in space

Crash-testing” models with generalized
split sample tests to detect problems of Andréassian et al. HESS, 2009
robustness (transposabillity in time)

and options without a prior| » Accepting additional complexity only If it » Searching for flexible structures
» Keep only those which prove useful to improve the predictive power of models brings significant additional predictive while avoiding mis- and over-
* Resulting models: good compromise between data requirements, complexity, power (Occam’s razor principle) calibration
modelling efficiency and ease of use » Searching for better models rather than » Searching for improved model
good models (which do not exist by nature) consistency in time (across time

2. Start of the GR models through systematic comparisons steps) and space (with semi-

distributed schemes)

5. On the use of GR models

This empirical approach was followed by the Catchment Hydrology
research group at Irstea (Antony, France). At the beginning of the
1980’s, Claude Michel started to develop a family of storage-type
hydrological models, called GR (standing for ‘Génie rural’).

» More than 350 published studies using the
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3. Example of evolution of the daily model structure

6. Conclusion and perspectives

» Empirically developing models provides efficient and versatile model structures.

» But this approach also has limitations (dependency to the testing scheme options,
very close competing model structures, difficult to define structure realism, etc.).

» GR models may be seen as an attempt to produce “one-size-fits-all” structures. We
know this is not a realistic goal. These models should rather be seen as robust
elementary building blocks from which more complex models can be designed.

» Community of end-users provides much valuable feedbacks to detect model failures.

@ @ @ @ @
GR1-GR2 GR3 GR4 GR4 GR5 GR6 6. References

(Michel, 1983) (Edijatno, 1991) (Nascimento, 1995) (Perrin, 2000) (Mathevet, 2005; (Pushpalatha, 2013)

Le Moine, 2008) = See our webiste for detailed references on the GR models: http://weqgr.irstea.fr
Interception New formulations Groundwater Leakage from Simplified routing Additional routing - Implementatlon of the GR models in the airGR and airG RTeaChmg R paCkageS:
SMA store Additional UHs exchange function SMA store Improved formulation of store httlos:/lwebqr.irstea.fr/modeles/airq r/
Routing store IGF '

» See also tomorrow (HS2.1.1, Fri, 13 Apr, 17:30-19:00, Poster session, Hall A, A.13) on GR
models: Santos et al., On the use of a Nash cascade to improve the lag parameter
transposability at different time-steps in hydrological modelling
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