
On the use of satellite data to calibrate a parsimonious ecohydrological model in ungauged basins 
Doctoral Thesis 

Guiomar Ruiz Pérez Página 9 

CONTENTS:	
Summary ................................................................................................. 19 

Resumen ................................................................................................. 23 

Resum ..................................................................................................... 29 

CHAPTER 1. Introduction ...................................................................... 35 

1. Introduction ........................................................................................ 36 
 General introduction .................................................................................. 37 1.1.

 Main objectives ......................................................................................... 40 1.2.

CHAPTER 2. Research framework ....................................................... 43 

2. Research framework .......................................................................... 44 
 Ecohydrology: a brief history ..................................................................... 45 2.1.

 Ecohydrology: bibliographic search data .................................................. 46 2.2.

 Plants and water-controlled ecosystems .................................................. 48 2.3.

 Ecohydrological modelling ........................................................................ 51 2.4.

 Satellite data ............................................................................................. 55 2.5.

2.5.1. Vegetation and satellite data .............................................................. 56 

2.5.2. Satellite data and Vegetation Indexes acquisition: MODIS products . 59 

2.5.3. Ecohydrological modelling and satellite data ..................................... 61 

CHAPTER 3. At plot scale: testing the model ...................................... 67 

3. At plot scale: testing the mode ......................................................... 68 
 Introduction ............................................................................................... 69 3.1.

 Study area ................................................................................................. 70 3.2.

 Data .......................................................................................................... 73 3.3.

3.3.1. Precipitation and Temperature time series ......................................... 73 

3.3.2. Transpiration and Soil Water Content time series .............................. 74 

3.3.3. Satellite data ....................................................................................... 76 

 Models ...................................................................................................... 78 3.4.



On the use of satellite data to calibrate a parsimonious ecohydrological model in ungauged basins 
Doctoral Thesis 

 

Página 10  Guiomar Ruiz Pérez  

3.4.1. LUE-Model ......................................................................................... 78 

3.4.2. Biome-BGC model ............................................................................. 85 

 Methodology ............................................................................................. 88 3.5.

 Results ...................................................................................................... 90 3.6.

 Discussion ................................................................................................. 94 3.7.

 Conclusions .............................................................................................. 97 3.8.

CHAPTER 4. At cathment scale: spatio-temporal modelling ........... 101 

4. At catment scale: spatio-temporal modelling ................................ 102 
 Introduction ............................................................................................. 103 4.1.

 Study area: Upper Ewaso Ngiro River basin........................................... 104 4.2.

 Data ........................................................................................................ 109 4.3.

 Model description: TETIS-VEG ............................................................... 110 4.4.

 Methodology ........................................................................................... 113 4.5.

4.5.1. EOF analysis .................................................................................... 113 

4.5.2. Manual calibration ............................................................................ 117 

4.5.3. Automatic calibration ........................................................................ 119 

4.5.4. Validation .......................................................................................... 122 

 Results and discussion ........................................................................... 123 4.6.

4.6.1. Manual calibration ............................................................................ 123 

4.6.2. Automatic calibration ........................................................................ 126 

4.6.3. Satellite validation ............................................................................ 131 

4.6.4. Discharge validation ......................................................................... 134 

 Conclusions ............................................................................................ 135 4.7.

CHAPTER 5. Conclusions ................................................................... 137 

5. Conclusions ..................................................................................... 138 
 Concluding remarks ................................................................................ 139 5.1.

 Future lines ............................................................................................. 141 5.2.

6. Scientific publications derived from this doctoral thesis ............. 145 



On the use of satellite data to calibrate a parsimonious ecohydrological model in ungauged basins 
Doctoral Thesis 

Guiomar Ruiz Pérez Página 11 

 Publications in indexed journals (with peer-review) ................................ 145 6.1.

 Conferences contributions and publications in proceedings ................... 145 6.2.

7. References ........................................................................................ 149 
 


