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. . + User and Policy Needs o
and cropping systems with Earth + Review of State (m)
Observation (EO) data to derive ofthe Art Methods Cloud Integration Data
evidence-based quantitative Publication
vegetation condition estimates with Data Access Classification Validation

. . . Data cleaning Downscaling Maps, Summary Stats,

high spatial and temporal resolution. and preparation Documentation
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Why Kenya?
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Agricultural Production shocks

1980-2012 (D'Alessandro et al., 2015)
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Hundreds of elephants, wildebeests and
zebras dead in Kenya amid prolonged drought

By Idris Mukhtar, CNN
Published 7:45 AM EDT, S

v=Es

NEWS ARTICLE | 9June 2022 | Joint Research Centre

Unprecedented drought brings threat of starvation to millions in
Ethiopia, Kenya, and Somalia

Climate change and La Nifia have g
one of the worst March-to-May rain

2022 DROUGHT RESPONSE IN REVIEW
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(CNN) — Hundreds of elephants, wildebeests (4% 4 b
in decades.

Extreme drought
“The Kenya Wildlifs Service Rangers, Commi © Stéphane Bidouze - stock.adobe.com 2(
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OVERVIEW

In 2022, the unprecedented drought in the Arid and S!m\ And Lands
(ASALS) counties of
rainy seasons since the end of 2020-drove a dramaticincroase
in humanitas needs. the end of th
critical in
October-Dec
Managemen

people, including 31 who died, by the end of the year.

rose as the

Food insecurity and acute malnutrition rose significantly over the
course of theyear, as commnites”abity to cope was eroded by
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ian action in
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ADM-Kenya Solution 4. {oesa

ADMKENYA

e Drought assessment. Improving currently used drought
assessment methods with the use of new datasets (such as
Sentinel-3) and develop methods for high resolution drought Hazard Exposure Vulnerability

monitoring (Sentinel-2). L l%

e Mapping of cropping systems: Drought information is linked D’°”gTRiS" Restlence
to products that are relevant to drought impact as different \mpacts/Damage coping Gapactty [
cropping practices can affect the susceptibility and vulnerability Susceptollty |
to drought. ‘

Incident

Disaster | C%%F;igﬁy -
e Validation of the approaches: Many drought assessment ‘
practices currently do not include validation schemes. We

collected in-situ reference data, as well as combined available

data for validation. Assessing Drought Risk by Integrating Hazard, Vulnerability,
and Exposure Components (adapted from Global Risk
Identification Programme (2010))

_— 1l 1] = e == = Il ZE = = B s fmm |%] 4 THE EUROPEAN SPACE AGENCY

1
||
i
[l
|
-I.
(i




Validation overview “gﬁ esa
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* Direct validation: This involves comparing satellite-derived Requirements
products with in-situ data (such as field data collected in
2023). Y~
e > Specifications ]
* Intercomparison with other datasets: assessments of ?_mplementtion
temporal and spatial consistency with similar datasets or
other appropriate reference data. | -~/
g Results
« User-based validation: Consolidation of the feedback and ] . —~

evaluations from end-users. Questionnaires with specific
qguestions on accuracy and overall usefulness of the product o
(1-5 scale, 1 = highest confidence, 5 = lowest confidence). User Validation Process
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Irrigation Systems mapping

ADMKENYA

Sentinel 2 Additional data
ET, LST Manually curated
training data
@%{ Preprocessing
Harmonics ‘
|
Temporal filtering Postprocessing
v * 3x3 Majority Filter
Random Forest 4| | * Cropland Mask
* Protected Areas
e Slope Mask

\ 4

Irrigated/ Rainfed systems

Workflow of the product farming systems
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Irrigation Systems mapping “g@@ esa
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Irrigated Rainfed TOT accuracy
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Rainfed 1,785 99,693 101478 98.24 3
------------ 211,545 !
Producers : . QOverall Accuracy:
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Farming Systems for Kenya: _3§
Version 3 — updated training
data, updated cropland mask, I'Elgend b
iy Kenva
addltlona/prOteCted areas -Irrig:ted cropland | 60 120 240 ~ b1 ' Data: Sentinel-2, MODIS,
mask, ET, LST B Rairied cropiand Kilaifisters s Schwarz et al., 2024
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High Resolution Crop Condition %gﬁ
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Phenology

Agro-ecological Zones (AEZ). Source: RCMRD
Land Cover

Sentinel 2

258 .
@@Preprocessmg

Number of Available

! ! clear sky imagery
Season Based stratification
. pe . Humid
L - Classification - Subhurnid
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Workflow of the crop condition mapping END OF HARVEST |
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High Resolution Crop Condition “gﬁ esa
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Accuracy metrics (%)
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o = R AEZs Long rains Short rains
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o o
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« « : Crop Condition
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] 4 e
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Crop Condition maps for Long rains season for 2018 and 2022.
(Data: Sentinel-2, AEZ, ESA World Cover v2) Mirmazloumi et al., 2024 (in preparation)
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Downscaled Evapotranspiration

2, @esa

ADMKENYA

« Land Surface Temperature
(LST)

» Downscaling

« Two-Source Energy Balance
(TSEB) Model

* Machine Learning

Sentinel 2

Sentinel 3 SLSTR

gﬁ% Preprocessing

Random Forest
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Residual Correction
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Resampling

Gleam

Accuracy Assessment
WaPOR and Validation
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Evapotranspiration 20m

Energy Balance Model
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Downscaled Evapotranspiration “gﬁ esa
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Spatially transferable National scale Drought Risk

assessment -
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Hazard Vulnerability
Land Use MODIS Sent;nneal gslN‘STR Precipitation
Yield Statistics
2503 Preprocessing
3% (SPI3, NDVI, NDII, LST)
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Population density
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Irrigation Systems
Gross Domestic product
Farming animal density

Relative Wealth Index

Calibration of Sentinel-3 and MODIS Data
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Agricultural Drought Risk <
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Spatially transferable National scale Drought Risk  ~2

a Ssess m e n t ADMKENYA
30,000 random points -> generate sensor offset
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Comparison between MODIS and Sentinel-3
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Spatially transferable National scale Drought Risk q%@ @esa
assessment
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Crop systems: Mono/Mixed cropping mapping w%@ esa
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PlanetScope Sentinel-2

{6?{; Preprocessing Field Data
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‘ I:’ Intercropping
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Field data collection (September 2023)  «yalo et al, 2024 (in preparation)
- Tl gl =l D == I ZE = = Em mim fmm [%] -+ THEEUROPEAN SPACE AGENCY




User engagement and other activities
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RESOURCE CENTRE ,, B b

ADM-KENYA
POLICY REPORT

SATELLITE-BASED EO DATA FOR FARMING SYSTEM
MANAGEMENT AND WATER DYNAMICS MONITORING

INTEGRATED USE OF
MULTISOURCE REMOTE SENSING
DATA FOR NATIONAL SCALE
AGRICULTURAL DROUGHT
MONITORING IN KENYA
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(February 2023)
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Solution integration
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Save the date: Second User Webinar

&

ADMKENYA

EO AFRICA

HOME ABOUT RESULTS CONSORTIUM

Nrtnhar 2nd 2024 the ADMKanua taarm will hret tha earnnd
October a’.?’hi, h’k.-?*ﬂ'{_ the ALDN-Kenya team will host the secon

Webinar registration

d October 13:00 - 16:00 CEST




More information:
Web: https://www.admkenya.eu
Mail: contact@admkenya.eu
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