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INTRODUCTION HYDROLOGICAL MOINTRODUCTION HYDROLOGICAL MOINTRODUCTION HYDROLOGICAL MO
M dit t h t h t i d b tMediterranean catchments are characterized by strong non‐Mediterranean catchments are characteri ed by strong non
linearities in their hydrological behavior The main aim of this worklinearities in their hydrological behavior. The main aim of this work
is analyzing how the non linear hydrological behavior of a smallis analyzing how the non‐linear hydrological behavior of a smally g y g
M dit t h t b d d b fMediterranean catchment can be reproduced by means ofMediterranean catchment can be reproduced by means of
mathematical modellingmathematical modelling.

T dd h i h h d l i l d li f h C VilTo address these issues the hydrological modeling of the Can VilaTo address these issues the hydrological modeling of the Can Vila
catchment (northeast of Barcelona Spain) was carried out Three CALIBRATIONcatchment (northeast of Barcelona, Spain) was carried out. Three CALIBRATION
hydrological models were considered: two lumped models called
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RESEARCH QUESTIONRESEARCH QUESTION LU3 LU4 observed TETIS PrecipitationRESEARCH QUESTION
WET PERIOD: 11/05/1995 ‐ 31/08/1999

The question is: are observed non‐linearities due to spatial
WET PERIOD: 11/05/1995  31/08/1999

The question is: are observed non‐linearities due to spatial
heterogeneity or to non linear mechanisms that should be taken into Model Nash Volume Errorheterogeneity or to non‐linear mechanisms that should be taken into Model Nash Volume rror

LU3 0 810 14 33%g y
i d l l h ?

LU3 0.810 14.33%
LU4 0 871 8 98%account into our models conceptual schemes? LU4  0.871 8.98%account into our models conceptual schemes?
TETIS 0.822 10.11%

DRY PERIOD 01/09/2003 31/08/2008DRY PERIOD: 01/09/2003 ‐ 31/08/2008

STUDY AREA: CAN VILASTUDY AREA: CAN VILA Model Nash Volume ErrorSTUDY AREA: CAN VILA
LU3 0 501 2 39%LU3 0.501 2.39%
LU4 0 601 11 33%LU4  0.601 ‐11.33%
TETIS 0.670 ‐16.72%
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Th l i bj i l iThe multi‐objective analysisThe multi objective analysis
models: LU4 and TETISmodels: LU4 and TETIS.

OBJECTIVES OF THE ANALYSISPasture, meadow (terraced area) OBJECTIVES OF THE ANALYSIS, ( )
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Compare two selected modelCompare two selected model
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STRONG OBJECTIVE FUNCTIONS:STRONG  OBJECTIVE FUNCTIONS:
HETEROGENEITY Nash and Sutcliffe efficiency indexHETEROGENEITY Nash and Sutcliffe efficiency indexHETEROGENEITY

P l f ti F ti f itPool formation Formation of its own
d i t kdrainage network
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ODELS MULTI OBJECTIVE ANALYSIS (II)ODELS MULTI‐OBJECTIVE ANALYSIS (II)ODELS MULTI‐OBJECTIVE ANALYSIS (II)( )
E E i d t d f th h l lib ti i dETOTAL : E index computed for the whole calibration periodETOTAL : E index computed for the whole calibration period

Schematic representation of a) the LU3 V : V error computed for the whole calibration periodSchematic representation of a) the LU3 VTOTAL : V error computed for the whole calibration period
model structure (catchment-scale); b) LU4 TETISmodel structure (catchment scale); b) LU4
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VALIDATION MULTI OBJECTIVE ANALYSIS (III)VALIDATION MULTI‐OBJECTIVE ANALYSIS (III)VALIDATION MULTI OBJECTIVE ANALYSIS (III)
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CONCLUSIONSPERIOD 2 01/09/2008 31/12/2009 CONCLUSIONSPERIOD 2: 01/09/2008 – 31/12/2009 CONCLUSIONS
Model Nash Volume Error
LU3 0 335 54 78% The non linear catchment dynamic could be explainedrejectedLU3 0.335 54.78%
LU4 0 537 35 32%

The non‐linear catchment dynamic could be explainedrejected
LU4  0.537 35.32%

y p
id i h h ld h i f h dTETIS 0.623 32.40% considering a threshold‐mechanism for the saturated zone% considering a threshold mechanism for the saturated zone

recharge leading to a switching behavior of the deep aquiferrecharge, leading to a switching behavior of the deep aquifer
(LU4) i l di th b i ti l h t it th h th(LU4), or including the basin spatial heterogeneity through the( ), g p g y g

l f l d b d d l hANALYSIS (I) application of a linear distributed model TETIS These twoANALYSIS (I) application of a linear distributed model, TETIS. These twoANALYSIS (I)
approaches provided very similar results in terms of goodness ofapproaches provided very similar results in terms of goodness ofpp p y g
fit i d H f th t t ( d l t l lid ti )fit indexes. However, further test (models temporal validation)fit indexes. However, further test (models temporal validation)

i d f h b and analysis based on 10 000 MC simulations suggested thewas carried out for the best and analysis based on 10.000 MC simulations suggested thewas carried out for the best
distributed TETIS model as a more robust model due to itsdistributed TETIS model as a more robust model due to its

it t b h i t tl d i th t d th dcapacity to behave consistently during the wet and the drycapacity to behave consistently during the wet and the dry
periods For this reason the TETIS model represented the most: periods. For this reason, the TETIS model represented the most:
reasonable choice for the Can Vila catchment where the spatialtomatic calibration was included reasonable choice for the Can Vila catchment, where the spatialtomatic calibration was included , p
h i (i i l h ll )heterogeneity (in particular the small terraces) seems to governheterogeneity (in particular the small terraces) seems to govern

b l d ll the catchment hydrological responses This also led to thes capability to reproduce equally the catchment hydrological responses. This also led to thes capability to reproduce equally
conclusion that the LU4 model was likely to give good results ford simultaneously conclusion that the LU4 model was likely to give good results ford simultaneously. y g g
h

y
the wrong reasonthe wrong reason.
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