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1. Research Framework

&dcience, my lad, is made up of mistakes , but they are
mistakes which it is useful to make, because they lead little
by little to the truth

-Jules Verne -
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Ecohydrology :a new discipline

This discipline seeks:

how hydrological processes influence the distribution, structure,
function and dynamics of biological communities

how feedbacks from biological communities affect the water
cycle

In continuous growth

Main topics:
Flora, Fauna, Biogeochemistry, Human impact
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Ecohydrological Modelling

Water to survive Primary conduit for

Affected by the spatio- returning terrestrial water
temporal distribution of Transpiration is the largest
water water fluxfromEar t h 6 s
Strategies to cope with continent
water restriction (stomatal ET is ~67% of mean annual
closure, small leaves, P
rooting system) T is ~90% of ET

PLANTOS Pl VOA ECOHRMROEOGIEAL) and Jasechko, <., etal. (2013)
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Ecohydrological Modelling

, Traditionally very few hydrological models have
Included the vegetation as state variable

; Nowadays, they have increased substantially

High parametrical requirement T Data
scarcity

the critical challenge is to
build a minimalistic still
realistic model. (amold et al.,

MODEL NEW SOURCES 2012)

SIMPLIFICA- OF

TIONS INEORMATION whose complexity and
requirements match data

availability
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Satellite Data

Applicability of remote sensing data
Models forced by remote sensing data
Proxy of some parameters
Calibration and validation A challenging task

Bibliographic survey of the Web of Knowledge:
[ ] [ D | y

Lumped or semi-distributed models: 76.5%
Distributed models: 23.5% A Multi-objective approach
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2. Main Obijectives

6 é] |l a cualidad m8s iIimportante
memoria para retener mil férmulas conocidas y emplearlas
oportunamente, sino crear ideas fecundas y modelos
sencillos bien adaptados a las situaciones reales. La
simplificaci-n es
-Sixto Rios Garcia -

3 A rodelo soncillo "Rmm?
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Main Objectives

To test a parsimonious ecohydrological model in
different places and at different working scales

To explore the applicability of satellite data in
ecohydrological modelling

To develop a methodology to tackle the spatio-
temporal data provided by satellite

The LUE- At plot scale At catchment

PhD Thesis. Guli\élrggr%uiz Pérez Sept%(r:n%leer, 2016



3. At plot scale: Testing the
model

0 T h asraleays an open book foralleyes:N at ur e o
-Jean Jacques Rousseal -
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Research Questions

Is the proposed parsimonious model capable to
satisfactory simulate vegetation and hydrological
dynamics or is a more complex model needed?

Could satellite products be used to implement a
dynamic vegetation model or are field
measurements totally necessary?

Ecological Modelling

2 ,;
P E :] ) Volume 324, 24 March 2016, Pages 45-53

Can a parsimonious model implemented with satellite data be
used for modelling the vegetation dynamics and water cycle in
water-controlled environments?
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Methodology [/ outline

Study area and models:

Study area: Aleppo pine experimental plot in La Hunde
forest (East Spain)

Proposed parsimonious dynamic vegetation model
(LUE-Model)

Selected complex dynamic vegetation model with
successful results in the study area (Biome-BGC)

Implementation of both models:
LUE-Model: with only NDVI (satellite information)
Biome-BGC: with field data

Analysis of results and conclusions
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Study Area

; Experimental plot

;. Mediterranean semiarid climate:
;. Seasonality
1 Water-controlled area

e ; Aleppo pine

Experimental plot location
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Data

Field Data

Transpiration

Sap flow sensors A Heat-
Ratio Method

Three theoretical diameter
classes

Soil Water Content
Soil Moisture sensors
30 cm depth

9 sensors:
6 witht r edréckinfluence
3 withoutt r edirécs
influence
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