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Precipitation Products from EUMETSAT Satellite Application Facility on Support

to Operational Hydrology and Water Management (H SAF) — applications and

case studies

Luca Ciabatta ohehalfof the H SAF consortium
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A Applications



& HSAF

Support to Dperational Hydrology and Water Managemeni
Led by Ralian Meteorological Instibute

@& ROM SAF

Radio Oocultation Meleorology
Led by Danish Meteorclogical nstitute

& 03M SAF

Drane sl Atmasphine Chemistry Monifanng
Lad by Finnesh Meteorlogwcal Institute

& LSA SAF

Land Swrface Anshysia
Leod by Porfuguese Meteorological Instrtute

EUMETSAT NETWORK

OF SATELLITE
APPLICATION
FACILITIES

Introduction to H SAF

Support 1o Nowcasting and Yery Short
Range Forecasting

Led by Aigencia Estatal de Metecrologla,
Spain

@& 0SI SAF

Dicean and Sea loe
Led by Météa France

% Climate Hnm-1{|nr|.q
Led by Deutscher Wietiordienst, Germany

Murmerseal Weather Prediction
Liosd by Met Ofce (U

The "EUMETSAT Satellite Application
Facility on Support to Operational
Hydrology and Water Management (H
SAF)" started on 2005 as part of

the EUMETSAT SAF Network

In March 2022 thé°>rogrammeentered its
Fourth Continuous Development and
Operation Phase (CDp which will last
until February 2027.



https://www.eumetsat.int/about-us/satellite-application-facilities-safs
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Introduction to H SAF

The consortium is composed byl countries:
Austria, Belgium, Bulgaria, Finland, France, Germany, Hungary,
Italy, Poland, Slovakia, Turkey and ECMWF.

More than 50 researchers are involved in the project.




EUMETSAT

& HSAF o HSAR
Satellite Application Facilities in Support to

Operational Hydrology and Water Management

SNOW
cover, melting condition,
water equivalent

SOIL MOISTURE
surfaceand root zone

PRECIPITATION rate
and accumulated

EUMETSAT H-SAF P-IN-SEVIRI

Instantaneous Rain Rate retrieved from IR-MW blending data

SSMIS MW + AMSU MW: 20190622 0000

[ NRT products (EUMETCAST and H SAF ﬂpg [ Data record for soil moisture are available from 1%97




EUMETSAT

G E SAF A SSM is expressed in soil saturatiorl (%) representing the

H SAF Soil Moisture topmost soil layer (< 5 cm)
products: A (Sub)daily observations,

. . A Near Real Time Productsdtency 2 hours) Spatial sampling
ASCAT Surface Soil Moisture -5 KmA 12.5km A 6.25 kmA 1 Km(disaggregate

A Data Recordfrom 2007,with spatial samplind.2.5 km.

0 0.2 0.4 0.6 0.8 1

Wagner et al. 2013 (METZET)



http://dx.doi.org/10.1127/0941-2948/2013/0399

@& HSAF
H SAF Soil Moisture
products:

Root Zone Soll Moisture

To o Do o

RZSM igexpresseds liquid soil wetness index at 4 layers;
Daily observations (00 UTC);

Near Real Time Productd0 km spatial sampling

Data Recordfrom 1992,with spatial samplind0 km.

SM analysed over first 3 layers
in H-TESSEL:

Layer 1: O-7 cm

Layer 2: 7-28 cm

Layer 3: 28-100 cm

Layer 4 (not analysed): 100-289
cm
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https://doi.org/10.1002/qj.2023
https://doi.org/10.1175/JHM-D-19-0074.1

G EUMETSAT Daily EPS Snow Coverresenceof snowoverland.

H SAF A Subdaily: Fourproducts {ntegralsover 3, 6, 12 and 24 leverythree
hours ¢olling)

A Near Real Time Product ljours: spatial sampling 10 Km
Snowdetection (snowmask) by VIS/IRadiometry.

A Daily, Near Real Time Produc lfour9: SEVIRI Resolution

|| Effectivesnowcoverby VIS/IRadiometry

A Daily Near Real Time Producs lfours: spatial sampling 10 Km

H SAF Snow products

Metop/AVHRR snow 10.4.2017

[ show
[ partial
I no snow
I water
HEEl unclass
@ no data

SEG-AVHRR (H32)




& HSAF
H SAlprecipitation
products

INlustration of the IR signal from different rainfall intensities

Two approach:
A Top- down
A Bottom - up

llustration of the IR signal from different cloud types

(p(1):
rainfall

e(t):

evapotranspiration

r(t):
surface
runoff

drainage= deep
+ subsurface runoff




EUMETSAT

@& HSAF H SAF Precipitation Products: IR and MW precipitation produ

Main features

MSG Fultlisk
area

Everyl5 min

3 Km s.s.p.
~8 km over
Europe

Within 10
minutes

EUMETCast

NetCDF

EUMETSAT

@& HSAF

PEULp 2024 Mar 05 002818 | Procudion SATELLITE AREA COMET Agoniim COMET - ASEUMETSAT

DA 2024 Mdar (B 001759 | Procuion SATELLITE ARES COMET Ageniim COMET — ASEUMETSAT

Main features

MSG Fuitlisk
area

Everyhour /1
hrs

3 Km s.s.p.
~8 km over
Europe

Within 20
minutes

EUMETCast

NetCDF
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EUMETSAT H SAF Precipitation Products:
& HSAF soil moisturederived and Passive Microwave (H64)

EUMETSAT H SAF P-AC-SM2RAIN-PMW (H64 BLIMEESAT
Gridded 24h accumulated precipitation at ground G H SAF

SM2RAIN-derived rainfall H23 rainfall H64 rainfall
V P )i V T Based on the integration of scil most.-derived rainfall and PMW estim. :
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EUMETSAT H SAF Precipitation Products:
& HSAF Soil moisturederived rainfall data record (H87)
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& HSAF Ground network
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H SAF Different techniques and different data

e i aom e B o
: 13 channels that provides an integrated picture of
energy emitted by precipitation, including light to Two different radar frequencies that can look at
heavy rain to falling snow (Ball Aerospace) precipitation in 3-D throughout the atmospheric

column (JAXA)

Committed area Non-committed area

2.1 %: No valid results = 2.8 %: No valid results
353%:R<05 mmm 83.1%:R<05

23.1%: 0.5 > R < 0.65 10.2 %: 0.5 > R < 0.65

= 19.8%: 065> R < 0.8 m— 31%0.65>R<08
m 19.7%:R>08 - 07%R>08

1) ASCAT products E—
2) CCI Passive Soil Moisture L3S SSMV V04.4
3) GLDAS NOAH L4 3 hourly 0.25 x 0.25
degree V2.1

fi25/2014 01:.358 .

H35 FSC map - zoom
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Qualitatively, snow patterns &0

estimated by H35 and by 60
Sentinel 2 are consistent.
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& HSAF

Extreme Events
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EUMETSAT

& HSAF
FLOOD PREDICTIONIN
NORTHAFRICA

AguibatZiar, Morocco, 3650km?
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During an H SAF visitirggientist activity, different H
SAF precipitation products were tested in 12 basin
In northern Africa highlighting their good prediction
capabilities in most of the basins.
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Tramblay et al. 2023 (HSJ)



https://doi.org/10.5194/hess-16-4375-2012

