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MODELLING WITH 
ECO-TETIS
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GEOGRAPHICAL SITUATION
CASE STUDIES

MEAN TEMPERATURE

Ceira River Basin: 12 - 18 °C (t.a. ± 10 °C)
Carraixet River Basin: 15 - 18 °C (t.a. ± 8 °C)

1200 – 1400 mm/year
400 – 600 mm/year

ANNUAL RAINFALL



CEIRA RIVER BASIN – ECO-HYDROLOGICAL CHARACTERIZATION

TOPOGRAPHY

SRTM 90m Digital Elevation Data

HYDROLOGICAL CORRECTION IS 
REQUIRED

http://srtm.csi.cgiar.org/srtmdata/


CEIRA RIVER BASIN – ECO-HYDROLOGICAL CHARACTERIZATION

TOPOGRAPHY

HYPSOMETRIC CURVE 
(dynamics)

TOPOGRAPHIC INDEX (wetness)



CEIRA RIVER BASIN – ECO-HYDROLOGICAL CHARACTERIZATION

TOPOGRAPHY SLOPE

DRAINING DIRECTIONS
ACCUMULATED DRAIN

HILLSLOPE VELOCITY



CEIRA RIVER BASIN – ECO-HYDROLOGICAL CHARACTERIZATION

LAND COVER

Corine Land Cover 2018

https://land.copernicus.eu/pan-european/corine-land-cover/clc2018


CEIRA RIVER BASIN – ECO-HYDROLOGICAL CHARACTERIZATION

LAND COVER

NATIONAL FOREST INVENTORY

SATELLITE IMAGERY

BURNT AREAS



CEIRA RIVER BASIN – ECO-HYDROLOGICAL CHARACTERIZATION

LAND COVER



CEIRA RIVER BASIN – ECO-HYDROLOGICAL CHARACTERIZATION

COVERAGE FRACTION

NATIONAL FOREST INVENTORY 2015 TREE COVER DENSITY 2015 (Copernicus HRL) GLOBAL BARE SOIL LANDSAT 2015

SATELLITE / AERIAL IMAGERY



CEIRA RIVER BASIN – ECO-HYDROLOGICAL CHARACTERIZATION

DEPTH TO BEDROCK (R HORIZON)
SoilGrids250m (ISRIC World Soil 
Information)

INITIAL 
ABSTRACTIONS

EFFECTIVE ROOT 
DEPTH

https://data.isric.org/geonetwork/srv/spa/catalog.search


CEIRA RIVER BASIN – ECO-HYDROLOGICAL CHARACTERIZATION

SOIL HYDRAULIC PROPERTIES

European Soil Database, 3D-SoilsHydroGrid

STATIC STORAGE IN SURFACE [0-5CM] AND DEEP [5-200 CM] SOIL LAYERS

https://eusoilhydrogrids.rissac.hu/


CEIRA RIVER BASIN – ECO-HYDROLOGICAL CHARACTERIZATION

SOIL HYDRAULIC PROPERTIES

SATURATED HYDRAULIC CONDUCTIVITY (Ks) SATURATED INTERFLOW CONDUCTIVITY (Kss)



CEIRA RIVER BASIN – ECO-HYDROLOGICAL CHARACTERIZATION

PERMEABILITY AND PERCOLATION CAPACITY (Kp)

HYDROGEOLOGICAL UNITS LITHOLOGICAL MAP (GLiM – Global Lithological Map)

Gleeson et al. (2011)

https://www.geo.uni-hamburg.de/en/geologie/forschung/geochemie/glim.html
https://doi.org/10.1029/2010GL045565


HYDROMETEOROLOGICAL 
SERIES (P, T, ET0, RAD)

DEM & 
DERIVED

LAND COVER & 
DERIVED

SOIL AND 
HYDROGEOLOGICAL 
CHARACTERISTICS 

INPUTS

EVAPORATION 
FROM 
INTERCEPTION

RAINFALL

OVERLAND FLOW

INTERFLOW

CONNECTED AQUIFER 
FLOW

SOIL 
EVAPOTRANSPIRATION

DIRECT 
RAINFALL

EXCESS 
WATER

INFILTRATION

PERCOLATION

DEEP AQUIFER 
FLOW

T6. VEG. COVER

T1. STATATIC ST

T2. SURFACE

T3. GRAVITAT ST

T4. AQUIFER

FOR EACH 
PIXEL

OUTPUTS

HYDROLOGICAL FLOW SERIES (e.g. RIVER FLOW)

TANKS BALANCES (e.g. SOIL MOISTURE)

VEGETATION PERFORMANCE (e.g. LAI)

MODELLING WITH ECO-TETIS
RELIABLE INPUTS 
• DIFFERENT SOURCES
• KNOWLEDGE OF THE CASE STUDY

CALIBRATION 
• HYDROLOGICAL PARAMETERS
• VEGETATION PARAMETERS
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MODELLING WITH ECO-TETIS
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Nash and 

Sutcliffe

efficiency

0.83

CALIBRATION: 
PONTE 

CABOUCO
(12G/02H)

Nash and 

Sutcliffe

efficiency

0.69

VALIDATION: 
PONTE 

CABOUCO
(12G/02H)



• Evaporation from the
interception

• Evaporation from the
bare soil
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MODELLING WITH ECO-TETIS EVAPOTRANSPIRATION = Ei + T + Ebs

• Transpiration



MODELLING WITH ECO-TETIS SOIL MOISTURE

HYDROMETEOROLOGICAL 
SERIES (P, T, ET0, RAD)

DEM & 
DERIVED

LAND COVER & 
DERIVED

SOIL AND 
HYDROGEOLOGICAL 
CHARACTERISTICS 

INPUTS

EVAPORATION 
FROM 
INTERCEPTION

RAINFALL

OVERLAND FLOW

INTERFLOW

CONNECTED AQUIFER 
FLOW

SOIL 
EVAPOTRANSPIRATION

DIRECT 
RAINFALL

EXCESS 
WATER

INFILTRATION

PERCOLATION

DEEP AQUIFER 
FLOW

T6. VEG. COVER

T1. STATATIC ST

T2. SURFACE

T3. GRAVITAT ST

T4. AQUIFER

FOR EACH 
PIXEL

OUTPUTS

HYDROLOGICAL FLOW SERIES

TANKS BALANCES

VEGETATION PERFORMANCE STATIC STORAGE EVOLUTION



MODELLING WITH ECO-TETIS
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MODELLING WITH ECO-TETIS
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MODELLING WITH ECO-TETIS
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MODELLING WITH ECO-TETIS
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% DRY DAYS (important in arid or semiarid
environments) 



MODELLING WITH ECO-TETIS
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ECO-TETIS
• HYDROLOGICAL SERIES
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