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 The vegetation plays a key role in a catchment’s water 

balance particularly in semi-arid areas (Laio et al., 2001) 

Introduction 

The ET > 90% of the precipitation (Andersen, 2008) 

 The number of hydrological models taking into account 

the vegetation development has increased substantially 

High parametrical requirement – Data scarcity 
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the critical challenge is to 

build a minimalistic still 

realistic model. (Arnold et al., 

2012) 

whose complexity and 

requirements match data 

availability 

+ 



 Applicability of remote sensing data 

 Models forced by remote sensing data 

 Proxy of some parameters 

 Calibration and validation  challenging task 

 Bibliographic survey of the Web of Knowledge: 

 

 Lumped or semi-distributed models: 76.5% 

  Distributed models: 23.5%  multi-objective approach (1 

excepction) 

Introduction 

SPATIO-TEMPORAL DATA 

Satellite Calibration Implementation Modelling Ecohydrology 



 

 

 

Study area and data 

Area: 4605 km2 

Mostly water-controlled  

Sensitive to global change 

Rainfall: 1950-2003 

Temperatures: 1950-Nowadays 

Observed discharge: 1980-2002 

NDVI: 2000-Nowadays (MODIS products) 



ECO-TETIS Model 
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ε depends on: 

 Water Stress => 

connection with 

hydrological model 

 Temperature  
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 Automatic calibration using EOF analysis 

 Minimize the difference between the loadings  

 Always according to the explained variance 

ECO-TETIS calibration 

STEP 1: Concatenate 

observed and simulated 

matrices 

Addition of a row wich 

takes into account the 

spatial gradient 

STEP 2: Minimizing 

loadings differences 

according to the explained 

variance 

Normalized 
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Normalized 

simulated LAIr 
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 Calibration process: 

 Python package 

 Objective function: 

 

 

ECO-TETIS calibration 



 Results Temporal correlation in each pixel  

ECO-TETIS calibration 

Realistic 

observed NDVI? 

Oscillations 

between 0.8 to 

0.2 (even 0.0) just 

in a week 



 Why? 

 ECO-TETIS calibration 

According to a previous 

work No water-controlled 

areas 



 Years 2000, 2001 and 2002 

  Vegetation 

 Loadings comparison 

 Temporal Pearson correlation maps 

in each year 

ECO-TETIS validation 



 Years 2000, 2001 and 2002 

  Vegetation 

 Loadings comparison 

 Temporal Pearson correlation maps 

 

 ECO-TETIS validation 

Expected 

bad results 

(even worse) 



 Years 2000, 2001 and 2002 

 Water 

  Comparison between observed and simulated discharge 

ECO-TETIS validation 



 Simple models together to remote sensing data could be a 

potential alternative in un-gauging basins 

 Some limitations: 

 Related to the model (nutrient-limited areas) 

 Related to the satellite data (clouds and others) 

 The proposed methodology is an innovative option in 

order to include spatio-temporal data  

 More statistics and methodologies must be proposed and 

analyzed if we want to use spatio-temporal data 

 

Conclusions 
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