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ARIES // EO Africa Explorer

High-resolution hyperspectral & 
thermal data combined with in-situ 
data for drought monitoring

eoafrica-aries.org
eo4society.esa.int/eo-africa/

Knowledge sharing, capacity 
development and policy 
relevance 

Goals: Develop experimental 
EO analysis techniques. Use 
experiences to inform future 
missions. Make plant water and 
drought indicator products
available on online platform.

Contribute to Food Security 

Test sites in 
Senegal, 
Mali, Niger 
and Zambia
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ARIES // EO Africa – User requirements

Main focus = impact of drought/water stress on crop and forage 
productivity at high spatial resolution and temporal frequency.

(Irrigated) cropland monitoring

Near-real time and sub-field scale!

Need for data fusion and augmentation techniques

Rangeland monitoring

Both spatial and temporal requirements 
are lower compared to the cropland case.

Main challenge: translating crop water stress and productivity indicators to information 
on drought onset, duration and impact as well as for irrigation advice
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General humidity mapping using 
ECOSTRESS Evaporative Stress Index 
(ESI) (multiple years’ mean)

𝐸𝐸𝐸𝐸𝐸𝐸 =
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐸𝐸𝐴𝐴

𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝐴𝐴𝐴𝐴𝐸𝐸𝐴𝐴

dry

wet

ARIES // EO Africa – Indicator development
Thermal Data
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• ECOSTRESS ESI Local Mapping
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Land cover at the Mali site (Lat: 
16.6730 °, Long: -3.0448 °)

ARIES // EO Africa – Indicator development 
Thermal Data
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ARIES // EO Africa – Indicator development

High resolution crop water stress (VITO)

Land surface temperature – air temperature  provides relative indication of crop water stress

Field monitoring requires daily, high-resolution LST estimates!

1 km 20 m

SEN-ET *

* Sentinel-3, Sentinel-2, DEM

Thermal Data
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ARIES // EO Africa – Indicator development

High resolution crop water stress (VITO)

Sharpened LST vs 70 m ECOSTRESS
 Bias correction + correction of directionality effects

Thermal Data
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ARIES // EO Africa – Indicator Development

Combination of EnMap
and PRISMA to 
increase revisit rate2023

Hyperspectral Data

Leaf Area Index 
Derivation from RTM 
inversion
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ARIES // EO Africa – Indicator Development

LAI Values (Wheat) at different Pixels within AKTC’s Irrigation Pivots during the 2023 dry season 2023
Hyperspectral Data
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ARIES // EO Africa – Indicator Development

LAI Values (Wheat) at different Pixels within AKTC’s Irrigation Pivots during the 2024 dry season 2024
Hyperspectral Data
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ARIES // EO Africa – Indicator Development

Canopy Water 
Content Values 
(Wheat) for AKTC’s 
Irrigation Pivots 
during the 2023 dry 
season

.

2023
Hyperspectral Data
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ARIES // EO Africa – Indicator Development

2024

Canopy Water 
Content Values 
(Wheat) for AKTC’s 
Irrigation Pivots 
during the 2024 dry 
season

Hyperspectral Data
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ARIES // EO Africa – Platform Integration

ECOSTRESS data discovery

More information → https://foodsecurity-explorer.com

Creation and 
Inversion of LUT 

(PROSAIL)

Calculation of CWC using 
the Plant Water Retrieval 

Tool
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ARIES // EO Africa – Platform Integration

KBDI Parallel processing for years 2018, 2019, 2020, 2021, 2022, 2023

Processing time: 3 minutes 4 seconds

More information → https://foodsecurity-explorer.com
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ARIES // EO Africa – Recommendations LSTM & CHIME

Mission CHIME PRISMA LSTM ECOSTRESS
Swath /scene 
size

130km swath 30x30km 687 km swath 384 km swath

temporal 
resolution

12.5d nadir revisit 29d, off-
nadir targeting 7d

4 days (2 days for 2 
sats)

Irregular (ISS)

spatial 
resolution

30m 30m 50 m (37m at nadir) 70m

Bands 400-2500nm 
in over 200 
bands

400nm to 2505nm in 
239 bands, additional 
PAN module (5m)

0.49, 0.665, 0.865, 
0.945, 1.38, 1.61, 8.6, 
8.9, 9.2, 10.9, 12 μm

1.66, 8.29, 8.78, 
9.20,10.49, 12.09 μm

availability for 
simulation 
input (years)

N/A 2019 to now N/A 2019 to now

regional 
availability

global test-sites global global

Analysis 
Ready Data

BOA 
Reflectance

BOA Reflectance LST, ET LST, ET
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ARIES aims to improve the monitoring of drought conditions 
and the detection of crop water stress in support of food 
security. 

ARIES // EO Africa – Thank you!

Consortium: Stakeholders:
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