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Why the Mediterranean

1. Mediterranean has a unique character 
(complex topography, high climate variability, 
high human pressure) – > it is a hot spot of 
climate change (Giorgi et al. 2006).

2. Mediterranean is an exposed region to 
intense hydro-meteorological extremes 
(floods, droughts, landslides)

3. Mediterranean has strong non-linear 
interactions between fine scale processes 
and anthropogenic pressure → observation 
gap at these scales

High-resolution Earth observation data are then very important to support water cycle 
research and disaster risk reduction activities.



4DMED-Hydrology objective

The 4DMED-Hydrology project aims to develop an advanced, high-resolution, and consistent 
reconstruction of the Mediterranean terrestrial water cycle, by highlighting the potential of 

high-resolution ESA satellite products (i.e., Sentinel missions)
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Products from the exploitation of data from Sentinel missions

1km Active surface soil moisture (TU-Wien)

1km Passive Surface soil moisture and LST (Planet) 

1km GLEAM  evaporation (U-GENT)

100 Sen-ET  evaporation (EURAC)

1 km Precipitation (CNR-IRPI)

1 km Snow water equivalent (CIMA, KU-Leuven)

1km irrigation (CNR-IRPI)

1km runoff (CIMA – CNR-IRPI)

1km TWS (Estellus)

Satellite river discharge (CNR-IRPI)



4DMED-Hydrology domain

Four study areas

28 Domains
~1km grid

Daily data

File available in netcdf files



Use of the Network of Resource (1)

The main goals of the NoR are:

• to create a common working environment for all project partners with demanding 

processing needs 

• co-organize the data generation

• sharing of all required input, intermediate and results collectively in one 

infrastructure

EODC hosts the infrastructure
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For a duration of 18 month:

• 64 CPU cores

• 256 GB RAM

• 2TB of SSD Storage

• 10 TB of HDD EO Storage

For a duration of 5 month:

• 96 CPU cores

• 384 GB RAM

• 2TB of SSD Storage

Resources availability

April 2022: request for NoR

June 2022: signature from ESA



The EO-based results (i.e., experimental datasets, EO products) are available in an Open 

Science catalogue hosted on the openEO platform by EODC. 

In particular, the results will be: 

• Findable via the openly accessible catalogue in STAC;

• Accessible using the openEO API;

• Interoperable using the openEO API; 

• Reusable using the free tier of openEO platform to access the data on limited extents or 

request large access capacities through the NoR or any of the openEO platform federation 

members.

Use of the Network of Resources (2)

This approach can be valuable both for the scientific output of the project 

and to speed up the research process while simultaneously improving our confidence in 

those results. 
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A large dataset for validating the products

https://edp-portal.eurac.edu/cdb_doc/4dmed/



Data distribution and visualization

https://viewer.earthsystemdatalab.net/?dataset=hydrology

https://stac.eurac.edu:8080/?.language=it



How we are advancing the Earth System Science

DTE Hydrology 
WACMOS-MED
WATCHFUL

How much snow 
is there in the 
Mediterranean 
region?
(S1-based snow 
data  - 4DMED-
Hydrology Snow 
dataset)

Land-atmosphere 
interactions in the 
Mediterranean region
( S1, S2, S3, S5P data 
(4DMED-Hydrology high 
resolution ET and 
precipitation datasets)

Human impact on the water cycle – S-1 data 
assimilation of radar backscatter and snow height

Informed attribution of irrigation water sources 
from surface and groundwater bodies (S1, S2, S3, 

S5P) – Multiple 4DMED datasets

(papers in preparation)



EO to find solutions for society

DTE Hydrology 
WACMOS-MED
WATCHFUL

Landslide modelling with precipitation, snow and 
multiple soil moisture 4DMED-Hydrology datasets

Flood modelling with 4DMED-Hydrology 
precipitation and soil moisture

Water resource management in the Ebro River basin Agricultural drought monitoring over the Mediterranean

(papers in preparation)



https://www.4dmed-hydrology.org/

For more info write me: christian.massari@cnr.it

Our website: it contains a list of publications

https://www.4dmed-hydrology.org/
mailto:christian.massari@cnr.it
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