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HOW TO REDUCE AFRICA UNDUE EXPOSURE TO CLIMATE RISKS?

AFRICA'S DISPROPORTIONATE TOLL WEATHER STATION DEFICIT

Floods are more frequent across Africa than in North America and Europe Compared with other continents, Africa has few radar
combined, with four times as many deaths on average owing to a lack of facilities for tracking weather despite its size
¥ -

preparedness and warnings.
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Tzachor et al. 2023 (Nature Communication)


https://www.nature.com/articles/d41586-023-02557-x

OUR PROJECTS ON EO FOR FLOOD&DROUGHT IN AFRICA
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REMOTE SENSING OF SOIL I\/IOISTURE
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OPERATIONAL SoOIL MOISTURE PRODUCTS

: : ial ial D
Satellite / Product Latency Spatla. Spatia Organisation m
Cov. sampling |coverage

12.5 km Global
12.5 km Global

EUMETSAT H SAFFree
EUMETSAT H SAF Free

H SAF ASCAT SSM CDR  2007- 1-2d Year
H SAF ASCAT SSM NRT  2007- 1-2d 1d

ESA CCl SSM 1978- 1-2 d Year 0.25° Global ESA Free
C3S SSM 1978 10d 10d 0.25° Global Copernicus Free
CGLS ASCAT SWI 2007- Daily 3d 0.1° Global CGLS Free
SMOS L2 SSM 2010- 1-2d 1d 36 km Global ESA Free
SMAP L3 SSM 2015- 1-2d 1d 36 km Global NASA Free
CGLS S-1 SSM 2015- 3-24d 1d 0.5 km Europe CGLS Free
CGLS SCATSAR SWiI 2015- 1-2 d 3d 0.5 km Europe CGLS Free
VanderSat 2002- Daily 100m request VanderSat Paid
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http://hsaf.meteoam.it/description-h25-h108-h111.php
http://hsaf.meteoam.it/soil-moisture.php
https://www.esa-soilmoisture-cci.org/node/145
https://cds.climate.copernicus.eu/portfolio/dataset/satellite-soil-moisture
https://land.copernicus.eu/global/products/swi
https://smos-diss.eo.esa.int/socat/SMOS_Open
https://nsidc.org/data/SPL3SMP/versions/6
https://land.copernicus.eu/global/products/ssm
https://land.copernicus.eu/global/products/swi
https://www.vandersat.com/

REMOTE SENSING OF PRECIPITATION

H SAF H60: 2020 to present GPM IMERG: 2000 to present, GSMaP: 2000 to present
Rain Rate, 15-min, 0.05-degree Rain Rate, 30-min, 0.1-degree Rain Rate, 1-h, 0.1-degree

-

4/07/2014 06:00 .
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H SAF H61: 2020 to present H SAF H64: 2020 to present,
Accum. Prec. ,1-24 h, 0.05-degree Accum. Prec., 24-h, 0.25-degree
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IMPROVING H SAF PRECIPITATION OVER AFRICA

T

Correlation improvement (blue) and
deterioration (red) of the new
precipitation product.

H121 - H119/120 (vs ERAS5)
T T T

0.1
0.08
30°N
0.06
0.04 =
15°N e §
. ha Feapenl 1002 §
ST >
[ 3 b L c
b} At :, ¥ e o
é’ . . ;,‘A- _:,v 1o §
2 0 i o
— SR S
X Sy 4-0.02 2
h, [e]
y 2
b @ ©
15°S ; ; 1-0.04 &
o o S an g -0.06
e
30°S - % Trgl I 1 B -0.08
2000 km A o
. o
1(?00 mi | | | *4 1 L_RJGC, E, Garmin, USGS' 0.1
30°W 15°W 0° 15°E 30°E 45°E 60°E
Longitude

The new
precipitation
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very well where it
rains (not in the
desert) and better
than state-of-the-
art products

(reference ERA5S...to

#39: Poster presentation by Filippucci P.
“Rainfall estimation in the African continent:
an optimized integrated product”
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DROUGHT

Drought monitoring and
yield prediction with H SAF
soil moisture and
precipitation products




DROUGHT MONITORING IN SENEGAL TY[ES
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By exploiting
multiple variables
(rainfall, surface and
root-zone soil
moisture,
vegetation) we can
monitor drought in
time

Vreugdenhil et al. 2022 (Frontiers in Water)


https://doi.org/10.3389/frwa.2022.1045451

YIELD PREDICTION IN MOROCCO BE @ i

@ WORLD BANK GROUP

Including soil moisture significantly improves yield
prediction in Morocco, particularly in drought conditions
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https://doi.org/10.3389/frwa.2022.1045451

DROUGHT MONITORING IN AFRICA
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#43: Poster presentation by Gaona J.
"Intercomparison of remote sensing and soil moisture modelling products for operational
drought monitoring over Africa”
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FLOOD

Extreme events monitoring
and flood prediction with H
SAF soil moisture and
precipitation products




EXTREME EVENT MONITORING — STORM DANIEL

Rainfall (mm)
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COMMENTARY Open Access

Flooding in
the desert

Storm Daniel revealed
the fragility of the
Mediterranean region

Junliang Qiu 1, WeiZhao 2,

11’000 casua Ities Luca Brocca?, Paolo Tarolli 1
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EXTREME EVENT MONITORING — STORM DANIEL

Cyclone Daniel
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https://user.eumetsat.int/resources/case-studies/extreme-floods-in-libya-and-central-greece

FLOOD PREDICTION IN NORTH AFRICA
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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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LIMPOPO BASIN

Professor Timothy Dube
provided us raingauge data
over the Limpopo Basin that
we have just compared with
different satellite precipitation
products.

Moreover, we carried out the
hydrological validation for the
Limpopo basin @ Beibrug by
using GRDS river discharge data
and different satellite
precipitation products.
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SATELLITE VS GAUGE-BASED PRODUCTS @ LIMPOPO BASIN
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FLOOD PREDICTION @ LIMPOPO BASIN LIMPOPO @ BEIBRUG
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HIGH-RESOLUTION HYDROLOGY FROM SPACE

& frontiers | Frontiers in Science

A Digital Twin of the terrestrial

water cycle: a glimpse into the
future through high-resolution
Earth observations

New satellite data and innovative techniques T T Evaporation

are being developed that give critical information |

: : ! ) : 0 200 mm/month
at resolutions in space and time compatible with — ~ Precipitation

decision making at basin scale - 200 mm/fronth

Brocca et al. (2024; FSCI)
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HIGH-RESOLUTION IRRIGATION WATER USE IN AFRICA
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“High resolution remotely sensed irrigation estimates in Africa”
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TAKE HOME MESSAGE(S)

o H SAF Satellite soil moisture and precipitation products are available in near
real-time, and long-term

- Their use for monitoring, yieldiprediction, Extreme event.
monitoring and prediction in South Africa will certainly represent an

advance in knowledge and will be extremely relevant for real-world operational
applications. In some cases, satellite products performed even better than
ground and model (reanalysis) data.

o Data availability from space for hydrological application is not an issue!

> [Capacity building will play a big role for the exploitation of satellite

observations (data access, data reading, data understanding, data use, school, 5

lectures, on site training, ...)

@HydroSAF
@HydrologyNext

@ luca.brocca@irpi.cnr.it http://hsaf.meteoam.it/
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