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Need for improved observations on weather and climate 

 Between 1980 and 2020, total economic losses from
weather- and climate-related events amounted to
EUR 450-520 billion (in 2020 euros) in the 32 EEA
member countries

 Based on data from two separate sources, fatalities
during the same period amounted to between 85,000
and 145,000.

Loss and damages of more than US$ 100 billion, as well as severe impacts on 
food security and humanitarian aspects due to high-impact weather and 

climate events have been reported [in 2021]

WMO Secretary General, May 2022 
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Estimated benefits of weather forecasting in EU 27

Source: The Case for EPS/ Metop Second Generation: Cos t Benefit Analys is , 2011

Protection of property 
and infrastructure

Added value to the 
European economy

Private use by 
European citizens

€5.4bn
per year

€41.0bn
per year

€15.0bn
per year

TOTAL

€61.5bn
per year

• The value of hundreds of lives saved each year is not captured, nor the benefits to defense and security
• Also ignored are additional benefits of weather forecasts on specialised forecasts of weather-dependent 

phenomena, i.e. air quality, marine forecasts, dispersion of pollution in the context of Copernicus
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From observation to socio-economic benefits

Observations
(EUMETSAT)

Numerical prediction
(ECMWF and NMSs)

Forecaster expertise Forecast & support
to decision making

Benefits from 
public and 
private decisions

Delivery and value

Requirements
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EUMETSAT’s role and 
Satellite Application 

Facilities (SAF) 
contribution 
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EUMETSAT’s role 

• We deliver space-based observations, on an operational 24/7 
basis, to users to support the better prediction and monitoring of 
weather and extreme weather events 

• By integrating these observations over long period of time, we 
deliver climate-relevant observation datasets

• All our services are driven by user requirements and therefore 
evolve quickly to cope with evolving user requirement

• The EUMETSAT SAF are part of this strategy of delivering 
relevant information to users and decision-makers
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SAF concept

• SAF = Satellite Application Facility
• Part of the EUMETSAT application ground segment
• Providing operational products and services to 

users
• Specialised on topics and themes
• Complement production of standard meteorological 

products at EUMETSAT Central facility
• Located at Weather Services in EUMETSAT Member 

and Co-operating States
• Developed and operated by consortium of partners 
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Towards a SAF Concept
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SAF History and Perspectives
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MSG EPS MTG EPS-SG

Development  / Initial Operations Phases
Continuous Development 

and Operations Phase
CDOP 1

Continuous Development 
and Operations Phase

CDOP 2

Continuous Development 
and Operations Phase

CDOP 3

Continuous Development 
and Operations Phase

CDOP 4

Continuous Development 
and Operations Phase

CDOP 5

NWC SAF

AC SAF

OSI SAF

O3M SAF

NWP SAF

CM SAF

GRAS SAF ROM SAF

LSA SAF

H SAF

1997 2032

Nowcasting and Very short range Forecasting

Ocean and Sea Ice

Atmospheric Composition Monitoring

Numerical Weather Prediction

Climate Monitoring

Radio Occultation Meteorology

Land Surface Analysis

Hydrology and Water Management
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The first SAF: Nowcasting SAF (NWC SAF)

Very first SAF Agreement (NWC SAF) 
signed 05 December 1996

“When, around 1992-1993, the idea of the SAFs appeared, …, and, also, 
the peak of Expo-92 and the Barcelona Olympic Games had passed, so 
that the deputy director Conchita Martínez must have thought that there 
was a risk of falling into idleness and that it was necessary to look for 
new and exciting challenges.
She then convinced the director Manuel Bautista that the institute 
should be in charge of a SAF devoted to weather surveillance and 
severe storms.” 

(Marcelino Manso, AEMET)
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The deployment of the SAF Network
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The SAF Network Today

• Increased relevance of SAF 
products and activities

• SAF Network in a period of 
changing generations

• People
• Programmes
• Infrastructure

• Robustness of the SAF concept
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Nature of SAF satellite products

The goal of SAFs is to provide operational products. 

• Continuity of product provision, improvements, quality 
monitoring

• Committed user services 

• Validation and review before official release/launch

• Complete documentation of products, algorithms, 
validation results
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Example of Climate Monitoring SAF (CM SAF)
CM SAF is a consortium of eight European meteorological services with Deutscher Wetterdienst (DWD, Germany) as the leading entity.

Surface solar radiation from SARAH 2 data record ,2015 Cloud fraction derived from SEVIRI data, 2018 Surface normalized direct shortwave flux from SEVIRI data, 2018
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Hydrology SAF

Operational use of H SAF products by Italian Civil Protection

October 25th, 2021 - Mediterranean Cyclone

The soil moisture wetness index estimated by ASCAT is used to evaluate the antecedent 
condition. This information is operationally used into the Civil Protection risk evaluation 
phase to determine the alert level.

•to provide new satellite-derived products from existing and future satellites with sufficient time and space 
resolution to satisfy the needs of operational hydrology, by mean of the following identified products:
•precipitation (liquid, solid, rate, accumulated);
•soil moisture (at large-scale, at local-scale, at surface, in the roots region);
•snow parameters (detection, cover, melting conditions, water equivalent);
•to perform independent validation of the usefulness of the new products for fighting against floods, landslides, 
avalanches, and evaluating water resources; the activity includes:
•downscaling/upscaling modelling from observed/predicted fields to basin level;
•fusion of satellite-derived measurements with data from radar and raingauge networks;
•assimilation of satellite-derived products in hydrological models;
•assessment of the impact of the new satellite-derived products on hydrological applications.



www.eumets at.int

EUM/ DG/ VWG/ 22/ 1335943, v1, 1 November 2022 16

SAF Product Impact
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Main Changes with CDOP 4

New variables and services covered by SAF product portfolio
• Several geophysical variables to be provided by SAFs the first time (e.g. 

Iceberg parameter, Sea Ice age, Dust profile);
• Provision of observation operators related to retrievals (sea ice);
• Integrated products (ground-based + satellite);
• Index products (e.g. sea ice, air quality, anomalies);
• “Georing” based products: quasi global coverage through combination of 

meteorological satellites in geo orbit;
• More agile approach for software deliverables: more and faster releases in 

the dynamic phase after commissioning of MTG and EPS-SG.
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Thank you!
Questions are welcome.
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