IVISTA Geowissenschaftliche
Fernerkundung GmbH

2VITO Vlaamse Instelling voor
Technologisch Onderzoek
3LIST Luxembourg Institute of
Science and Technology
4AKTC Zambian Acricultural
Knowledge and Training
Center

>ACF Action Against Hunger

Silke Migdall?, Jeroen
Degerickx?, Veronika Otto!,

Louis Snyders?, Aolin Jia3, Tian
Hu3, Kaniska Mallick3, Helmut
Anschutz?, Erwann Fillol>,
Heike Bach!
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African Framework for Research
Innovation, Communities and Applications

Open-source hyperspectral and thermal
EO algorithms: Informing irrigated
agriculture in Africa

& 7~ Vito

vito

remote sansing
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ARIES // EO Africa Explorer ' ST
ites i Data . 5
EZEST‘,S ) : High-resolution hyperspectral &
e Mali, Niger thermal data combined with in-situ
and Zamige \ data for drought monitoring
R&D Platform . ;' T ,cw’ss\ acmon
Goals: Develop experimental  p, tnershi ' RCMRD O Hinee

EO analysis techniques. Use

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

experiences to inform future Knowledge sharing, capacity
missions. Make plant water and Impact development and policy
drought indicator products l relevance
available on online platform. S

P o Contribute to Food Security
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ARIES // EO Africa — User requirements @ ::g

Main focus = impact of drought/water stress on crop and forage

productivity at high spatial resolution and temporal frequency.

— N

(Irrigated) cropland monitoring Rangeland monitoring
Near-real time and sub-field scale! Both spatial and temporal requirements
Need for data fusion and augmentation techniques 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

www.vista-geo.de No. 3
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Thermal Data

“wet
General humidity mapping using i
ECOSTRESS Evaporative Stress Index o
(ESI) (multiple years’ mean) -
L 0.6
£l — ActualET ] 9%
~ PotentialET
~ 0.4
_ 4 0.3
- 0.2
] D.idry
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Land cover at the Mali site (Lat:
16.6730 ©, Long: -3.0448 °)

LISTED
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ARIES // EO Africa — Indicator development

Thermal Data

High resolution crop water stress (VITO)

Land surface temperature — air temperature - provides relative indication of crop water stress

15 B Field monitoring requires daily, high-resolution LST estimates!
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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 effec
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Hyperspectral Data

PROSPECT
4SAIL

Forward
Modelling

Forward
Modelling

Spectral
matching

Plant/ Radiative
Canopy Transfer Look-up Hyperspectral
Parameters Model Table Data

Leaf Area Index
Derivation from RTM
inversion

Combination of EnMap
and PRISMA to
Increase revisit rate
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ARIES // EO Africa — Indicator Development

Hyperspectral Data
LAI Values (Wheat) at different Pixels within AKTC's Irrigation Pivots during the 2023 dry season 2023

N
——1 AKTC_BIG_PIVOT  —e—2 AKTC_BIG_PIVOT  —e=3 AKTC_BIG_PIVOT 02.07.2023
—e—4 AKTC_BIG_PIVOT =~ —e—5 AKTC_SMALL_PIVOT Y 2
<
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ARIES // EO Africa — Indicator Development

Hyperspectral Data
LAI Values (Wheat) at different Pixels within AKTC's Irrigation Pivots during the 2024 dry season 2024
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ARIES // EO Africa — Platform Integration

ECOSTRESS data discovery EnMAP-Box

@ Creation of Look-up-table

ecurity DaMa < Data discovery % Data discovery

3

Sensor Type Select Leaf Model Select Canopy Model  Select Badkground

Catal FSX  Events  Mystorage  External WMS Cata

FSX  Events  Mystorage  External WMS

Map layers H — —_— Select ssnsar Prospect 3 Prospect 5b Leaf Model Or @) Use default sol spectrum
No dataset selected crmonse Etiz ol = Prospect4 (@) ProspectD ®) asan Load background spectrun | Select File.
ECOSTRESS Datasel slome ECOSTRESS_L1B_GEO_19779_012_20211231T220718_0601_01.h5 #bands: 207 Prospects () PraspectPro INFORM Find background spectrum | Imoge... | | Show Soil Spectrum
E 1SS ECOSTRESS.
coLLECTION

20211231 23.07:18 Settings
ECOSTRESS

.

L1B_GEO Select Destination Folder
PPRODUCT DATE LUT name: 5
ECOSTRESS_L1B_RAD_19779_012.20211231T220718_0601_01.h5 T = 7] ke Cox o depence I I_ V r I f I T
o 1 ISSECOSTRESS Muiticaton Factor for reflectances w00 | % Iport Parameter Set E S : l l :
C 2021-12-31 23:07:18
Noareaspecifed 1 T @ 2[4
00% I
IDENTIFIER w Leaf Model Parameters (PROPSECT) ( P RO SA I
Structure Parameter (1) [-] © Foced Statistical: Gauss () Statisticak: Uniform Logical
ECOSTRESS_L1B_GEO_19779_011_20211231T220626_0601_01.h5 (D=2 15 mn_ | [max_| [mean | [ord min | [may | [<rons
A ISSECOSTRESS Chlorophyll A + B (Cab) [ug/c Fixed o st
[0.0- 100.0] = 0o O PI -
S ant Water Retrieval Tool
002 Water Content (Cw) [cm] Foed @) st 3
= 00025 07] value 0.01
Dry Matter Content (Cm) [g/c o Freed st
[EETTL =0 0.005 min
ECOSTRESS,L1B_RAD_19779_011_202112317220626_0601_01.05 : I ET . -
3 ISSECOSTRESS Carotenoids (Cox) [gfem?] O el 5 nput Image: .
[0.0 - 30.0]
2021-12-31 23:06:26 15.0 .
00% Brown Figments (Cbrown) [-] el ® s
o =00 ez w | QOutput Image: .
Anthocyanins (Canth) [ug/cm @) Fixed st
10.0]

[0.0- 2.0 min
Prtns () /) ® Foed s|  MDVI thresholds | 0.00

20211231 230534 B
How to use this tool

e Image Mo Data

ECOSTRESS_L1B_GEO_19779_010_20211231T220534_0601_01.h5

4p

[ 1SS ECOSTRESS

00%

ECOSTRESS_L1B_RAD_19779_010_202112317220534_0601_01.h5

@ issecosTrEss Output Mo Data:

354951 ltem 12 3 4 s 17748 >

20/ e Divide Input by:

. . _ How to use this too Calculation of CWC using
More information — https://[foodsecurity-explorer.com the Plant Water Retrieval

www.vista-geo.de Tool




ARIES // EO Africa — Platform Integration

Map layers

No dataset selected

www.vista-geo.de

% Data discovery

Catalogue  FSX  Events

age External WMS

security oo

Name) @ Systematc processings
R 2023nc [ Event processings

B 2022nc

B 2020nc

B 2019nc

B 2078nc

B 2021nc @ o

Processing time: 3 minutes 4 seconds

® R ] £ Develop

itor / Processin Subjobs

Job 56917 subjobs Job 56917
& Ve 1 80163332 faef 4337-b127-30a83196010c

o Kbdi
ne: 3minutes, 4 seconds

Job 56923
Service:kbd Status
Run mode: Single processing -

Statu

= © Completed
FioTcisaama hy nicolas.cort 9 days ago

Job 56922

Service: kbdl

Run mode: Single processing

stat

mm———— Q Completed
Info: Executed by nicolas.corl  days ago

Job 56921
Service: kbal
Run mode: Single processing

- = © Completed
Info: Executed by nicolas.cort 9 days ago

Job 56920
Service: kbel
Run mode: Single processing

= © Completed
Info: Executed by nicolas.cort 9 days ago

Job 56919
Service: kbal

Run mode: Single processing
Status:

mmmmm O Completed
Info: Executed by nicolas.cort 9 days ago

Job 56918
Service: kbal

Run mode: Single processing
stat

mmmm O Completed
Info: Executed by nicolas.cort  days ago

@ Jobscheduiing

D Output files

collection
samples_data

parallelinputs

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

@ Running subjobs

{Kbd_indexes'"foodsecuritytep78bab315634d458682623d024171dcsc)
eopaas://refData/467/sample_sites_KBDL.csv

eopaas //databasket/933

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

nicolas.corti
20240911 09:08:03
20240911 09:11:07

LISTS)

=0

@ Ended
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ARIES // EO Africa — Recommendations LSTM & CHIME

.

PROGRAMME OF THE
EUROPEAN UNION

CHIME

Copernicus Hyperspectral
Imaging Mission
for the Environment

 opermicus

Mission

CHIME

co-funded with

PRISMA

esa

4

LISTS)

LSTM

ECOSTRESS

LST™M

Land Surface
Temperature Monitoring

.
co2M

Copernicus
Anthropogenic Carbon
Dioxide Monitoring

Swath /scene 130km swath | 30x30km 687 km swath 384 km swath

size

temporal 12.5d nadir revisit 29d, off- 4 days (2 days for 2 Irregular (ISS)

resolution nadir targeting 7d sats)

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

resolution

Bands 400-2500nm 400nm to 2505nm in 0.49, 0.665, 0.865, 1.66, 8.29, 8.78,
in over 200 239 bands, additional | 0.945, 1.38, 1.61, 8.6, | 9.20,10.49, 12.09 ym
bands PAN module (5m) 8.9,9.2,10.9, 12 um

availability for | N/A 2019 to now N/A 2019 to now

simulation

input (years)

regional global test-sites global global

availability

Analysis BOA BOA Reflectance LST, ET LST, ET

Ready Data Reflectance

Copernicus Sentinel

Expansion Missions

www.vista-geo.de

uetl
e

@ SIMEM P
5 Mneh‘éou
& sianeb pue

o SSAWPIA

™ MO

and Snow Topography
Altimeter

4@%
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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.

Consortium:

4
0§ 7~

LISTE

www.vista-geo.de

Lol

~
/‘

X ‘1\3‘._«:

ARIES // EO Africa — Thank you!

‘ Kenya(RCMRD)

&)
,_s

' l .Zambia{:JAKTC)
Stakeholders: "

e,

C\LSS

gy ¥ acnon
W2 O HUNGER

No. 16



	Slide Number 1
	ARIES // EO Africa Explorer
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	ARIES // EO Africa – Thank you!

