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APPROACH

VEGETATION & f HYDROLOGY (Both act as driver variables in relevant processes of each other) Traditional modelling
= Science gaps: | hydrological modelling — effects of the interception and the evapotranspiration strategies
. riparian vegetation modelling — effects of the water balance in the soil and the water table relative position vs
= Objectives: ECOHYDROLOGICAL
= To demonstrate the pivotal role of the vegetation on the water cycle through an ecohydrological modelling approach APPROACHES

= To achieve a better understanding of the hydrological systems by considering the appropriate ecohydrological processes related to plants
= Main conclusion of this research: the capabilities to predict plant behaviour and water balance increase when interception and evapotranspiration are
taken into account in the soil water balance

Case study 1: main role of vegetation in the water balance

TETIS-VEG (plot scale, terrestrial areas)— key ecological processes in determine the Spain
hydrological fluxes (Pasquato et al.,, 2015; Ruiz-Pérez et al.,, 2016)

= Implementation — Aleppo pine experimental plot of 30X30m sited in the Public Forest Monte
de La Hunde y La Palomera, province of Valencia, East part of Spain é!ur.nr[l;iver
asin District |
Case study 2: main role of the water cycle in the vegetation dynamics

RVDM model (river reach scale, riparian areas) — key hydrological processes determine the | . Terde reach (Mijares River) Experimental plot (Public Forest
vegetation dynamics (Garcia-Arias and Francés, 2016) = Monte de La Hunde y La Palomera)

= Implementation — river reach of 230 m length located in the area called Terde, Mijares River, province of Teruel, East part of Spain

CS1: PLOT SCALE - TERRESTRIAL ARE CS2: REACH SCALE - RI I EAS

MODELLING APPROACH — hydrological sub-model: TETIS (Francés et al, 2007) —> MODELLING APPROACH — riparian hydrodynamics + vegetation dynamics:
tank-based + dynamic vegetation LUE model — TETIS-VEG CASiMiR-veg (Benjankar et al, 2011) flood impacts approach + RibAV (Garcia-Arias et
« Different storages in the soil water column (each tank) al, 2014) water balance approach + other impacts-evolution-competition
*  Water intercepted by canopy — max. interception capacity c«c LAI simulated processes modelling —» RVDM
water extraction = f (evaporation) (Pasquato et al., 2015) e Transpiration from different water sources — unsaturated and saturated

» Effective root zone: divided, two superimposed layers similar to Scanlon and soil layers (two main fluxes from the saturated zone: the hydraulic lift and the

Albertson (2003) — transpiration (both layers) based on FAO upward capillary water flow)

recommendations (Allen et al,1998): f (LAI simulated) — state of vegetation ¢ water intercepted by canopy — max. interception capacity o fc

¢ Transpiration is only allowed under no limiting stress conditions
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CONCLUSIONS 1. In arid and semi-arid areas, the ET may account > 90% annual P — key flux of the water cycle, should not be neglected or poorly modelled

2. At plot scale, TETIS-VEG was able to reproduce the soil water content as well as the transpiration using simple equations and a limited amount of parameters.
Overestimations of the B/G ratio (i.e. overestimation of the actual available water) were observed when neglecting vegetation dynamics. This pointed out the key role played
by plants in the water balance

3. At reach scale, RVDM improved the riparian vegetation prediction taking into account daily soil moisture and detailed ecohydrological processes related to the
interaction between the vegetation dynamics and the water balance. This is a more complex modelling approach — convenience on the choice shall be evaluated in each
case of study before neglecting less complex models as CASiMiR-veg or RibAV
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