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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 on behalf of the H SAF consortium
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& 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 the Programme entered its
Fourth Continuous Development and
Operation Phase (CDOP-4) 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 by 11 countries:
Austria, Belgium, Bulgaria, Finland, France, Germany, Hungary,
Italy, Poland, Slovakia, Turkey and ECMWEF,

More than 50 researchers are involved in the project.




EUMETSAT

G HSAF H SAF
Satellite Application Facilities in Support to

Operational Hydrology and Water Management

SNOW
cover, melting condition,
water equivalent

PRECIPITATION rate

SOIL MOISTURE

surface and root zone and accumulated

EUMETSAT H-SAF P-IN-SEVIRI

Instantaneous Rain Rate retrieved from IR-MW blending data

Blending of: SEVIRI IR + SSMA-SSMIS MW + AMSU MW-: 20190622 0000

[ NRT products (EUMETCAST and H SAF fip) ] [ Data record for soil moisture are available from 1997 ]




EUMETSAT

& HSAF
H SAF Soil Moisture

products:
ASCAT Surface Soil Moisture

e SSM is expressed in soil saturation (0-100%) representing the
topmost soil layer (< 5 cm)

* (Sub-)daily observations,

* Near Real Time Products (Latency 2 hours) : Spatial sampling
25 Km - 12.5km - 6.25 km = 1 Km (disaggregated)

* Data Record: from 2007, with spatial sampling 12.5 km.

Waagner et al. 2013 (METZET)



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

EUMETSAT SM analysed over first 3 layers
in H-TESSEL:

G H SAF Layer 1: 0-7 cm
Layer 2: 7-28 cm
H SAF SO” Moisture * RZSM is expressed as liquid soil wetness index at 4 layers; Layer 3: 28-100 CM : 100-289

cm

products: - Daily observations (00 UTC);
: . * Near Real Time Products: 10 km spatial sampling
Root Zone Soil Moisture « Data Record: from 1992, with spatial sampling 10 km.
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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 Cover: presence of snow over land.

H SAF *  Sub-daily : Four products (integrals over 3, 6, 12 and 24 h) every three
hours (rolling)

*  Near Real Time Products (3 hours): spatial sampling 10 Km

H SAF Snow products

Metop/AVHRR snow 10.4.2017

Snow detection (snow mask) by VIS/IR radiometry:

*  Daily, Near Real Time Products (6 hours): SEVIRI Resolution
Effective snow cover by VIS/IR radiometry
. Daily, Near Real Time Products (6 hours): spatial sampling 10 Km

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

AVHRR (H32) g ESC-H (H35)




EUMETSAT
@& HSAF
H SAF precipitation
products

INlustration of the IR signal from different rainfall intensities

Two approach:
 Top - down
* Bottom - up

, p(t):
e(t): L rainfall
evapotranspiration
r(t):
surface

runoff

drainage= deep pe
+ subsurface runoff




EUMETSAT

G H SAF H SAF Precipitation Products: IR and MW precipitation products

EUMETSAT
ACCUMULATED PREC H61 KA'EH.\;

Main features Main features
MSG Full-disk MSG Full-disk
area area
Every 15 min Every hour /1

hrs
3 Km s.s.p. 3 Km s.s.p.
~8 km over ~8 km over
Europe Europe
Within 10 Within 20
minutes minutes
EUMETCast EUMETCast
NetCDF NetCDF
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EUMETSAT H SAF Precipitation Products:
G H SAF soil moisture-derived 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 ] V T s Based on the integration of scil most.-derived rainfall and PMW estim. :
] T R ) h64 20240301 0000 24 hea Main features
' : MSG Full-disk
area
Every 24h
0.25° over a
regular grid
15h
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EUMETSAT H SAF Precipitation Products:
G H SAF Soil moisture-derived rainfall data record (H87)
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H SAF Different techniques and different data

13 channels that provides an integrated picture of
energy emitted by precipitation, including light to
heavy rain to falling snow (Ball Aerospace)

Two different radar frequencies that can look at
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

m— 19.8 %: 0.65 >R < 0.8 m— 3.1%:0.65>R <08

m— 19.7%:R>08 m— 0.7%:R>038

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

Extreme Events
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EUMETSAT

& HSAF
FLOOD PREDICTION IN
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During an H SAF visiting scientist activity, different H
SAF precipitation products were tested in 12 basins
in northern Africa highlighting their good prediction
capabilities in most of the basins.

I GPM

B HSAFO03
[ IHSAF05
I HSAF64
T HSAF67
[CISM2RAIN

6 7 8
Catchments

Tramblay et al. 2023 (HSJ)



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

EUMETSAT

& HsSAF

SATELLITE PRECIPITATION
FOR FLOOD PREDICTION

Integration of rainfall obtained
from satellite soil moisture
measurements with state-of-
the-art rainfall observations
allows significant improvement
in flood forecasting. A total of
2273 basins were analysed on a
global scale with good results
particularly in south Brazil,
west Africa, and in the
Mediterranean region.
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EXTREME EVENT MONITORING — CYCLONE IDAI
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H SAF satellite precipitation products can be used
to monitor extreme events (e.g., cyclone Idai,
Madagascar and Mozambique in 2019)
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Ciabatta et al (2017 JoH)



Flood in South Africa: 11 — 13 April 2022

Precipitation e at ground by GEQ/IR supported by LEQO/MW

H-SAF HO3B

5

Durban in the period 11-

13th April 2022.

H61 product highlighted 300
mm of accumulated e
precipitation in 3 days.

We can see here H60

animation from EUMETview

shows persistent
precipitation over South

Africa (11-12 April 2022).




@ H SAF
EXTREME EVENT
MONITORING —
NIGERIA FLOOD
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EXTREME EVENT MONITORING —
NIGERIA FLOOD

P-AC-SEVIRI-PMW (H61B)
Accumulated Precipitation at ground by blended MW and IR
Avg monthly precip differences in Aug-Oct 2022 vs 2021 mm/month.
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H SAF satellite soil moisture and
precipitation anomalies are
computed for September 2022,
with positive values in the
_ northern part of Nigeria and in
~ Burkina Faso



EUMETSAT

H SAHl

Mediterranean Cyclone & HSAF

SUPPORT TO DFERATIONAL
HYDROLOGY AND WATER

October 25th, 2021

24th October, 2021 The movie shows the first moments of the beginning of the
event that involved Sicily as observed by blending product. The estimated
precipitation on the island is intense, particularly on the east coast, with
maximum instantaneous values over 40 mm/h. Off the African coast it is
possible to observe the first signs of a clear trend towards a cyclonic rotation, a
fundamental characteristic before the formation of the cyclone itself.

I
& EUMETSAT

22



& HSAF

Mediterranean Cyclone

Comparison of the flooded
areas and the precipitation
accumulated in the 24h
before the S1 acquisition

October 25th, 2021

X
K

ND
Water bodie
Flooded are

EUMETSAT

@& HSAF

SUPPORT TO DFERATIONAL
HYDROLOGY AND WATER
MANAGEMENT

Overlap between flooded
areas and accumulated
precipitation estimated
by H SAF P-AC-SEVIRI
(HOS) product.
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G EUMETSAT Segtember 2023

H SAF

Rainfall (mm) ' - i = Medit
I 100 - 200 3 , 5
875 km? flooded —
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EXTREME EVENT MONITORING — STORM DANIEL [iSeptember2023

V_ 11 mia ”
Cyclone Daniel 23 Max=293.94mm/d e

11 days H61B prec 02-12/09/2023 Max=757.81mm mm
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https://user.eumetsat.int/resources/case-studies/extreme-floods-in-libya-and-central-greece
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https://user.eumetsat.int/resources/case-studies/extreme-floods-in-libya-and-central-greece

EUMETSAT
@& HsAF
SUPPORT TO OPERATIOMAL

HYDROLOGY AMD WATER
MANAGEMENT

LANDSLIDES

Catalogue listing 2238
rainfall-induced
landslides between
2007 and 2017

26



THRESHOLD VALIDATION: CASUALTIES
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THRESHOLD VALIDATION: ROC

POD

1.0

0.8-

0.6-

0.4-

0.2-

0.0+

—— SM2RASC
—— 3B42-RT

—— GPM
—— MERGED

0.0 0.2 0.4 0.6 0.8 1.0
POFD

SM2RASC gives the best
performance.

GPM is performing better than
MERGED, while 3B42-RT is
the worst.
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[ = H SAF How to download data

http://hsaf.meteoam.it/User/UserSupport

https://h-saf.eumetsat.int

mm/hr 0 5 15 25 35+

1. Registration on the H SAF website.
EUMETCAST 2. Select product.
3. Select period and area of interest.
4. In few days you’ll get an email to download
EUMETSAT DATA CUBE he data
o WSSl EUMETview

¥ TN
B ,

2021-08-11 13:45:00 UTC
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© HOME / NEWS & MEDIA / CASE STUDIES ¥y | &
EUMETSAT
H SAF HOME ABOUT PRODUCTS NEWS&MEDIA SUPPORT
ELPPORT T0 DPERATIONAL
HYDROLOGY AND WATER

MANAGEMENT

Case studies

Severe flooding in Nigeria

In October 2022, flooding in the country’s south submerged homes and farmland, and displaced hundreds of thousands
of people. After prolonged and intense rains, widespread flooding affected 27 out of the 36 Nigerian states, inundating
houses and streets. Transport was affected for at least two weeks, and food and fuel supplies blocked. More than 500

casualties were reported.

Heavy rain and flooding event on 12-12-2021 in South Bulgaria

Assessment of 24h accumulated values of heawy rain in South Bulgaria through comparison between satellite products

and measured data.

9 DOWNLOAD THE DOCUMENT



EUMETSAT

H SAF

Training

EUMETSAT

H SAF

SUPPORT TO OPERATIONAL
HYDROLOGY AND WATER
MANAGEMENT

EUMETSAT

H SAF

SUPPORT TO DFERATIONAL
HYDROLOGY AND WATER
MANAGEMENT
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& HSAF

. https://github.com/H-SAF

Thank you very much for your attention

http://hsaf.meteoam.it/ @ @HydroSAF

g luca.ciabatta@cnr.it
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