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Overview

ADM-KENYA aims to co-develop 
solutions for monitoring crop condition 
and cropping systems with Earth 
Observation (EO) data to derive 
evidence-based quantitative 
vegetation condition estimates with 
high spatial and temporal resolution. 



Why Kenya?

Agricultural Production shocks 
1980–2012 (D’Alessandro et al., 2015)



ADM-Kenya Solution

● 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 
monitoring (Sentinel-2). 

● Mapping of cropping systems: Drought information is linked 
to products that are relevant to drought impact as different 
cropping practices can affect the susceptibility and vulnerability 
to drought. 

● 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))



• Direct validation: This involves comparing satellite-derived 
products with in-situ data (such as field data collected in 
2023). 

• Intercomparison with other datasets: assessments of 
temporal and spatial consistency with similar datasets or 
other appropriate reference data. 

• User-based validation: Consolidation of the feedback and 
evaluations from end-users. Questionnaires with specific 
questions on accuracy and overall usefulness of the product 
(1-5 scale, 1 = highest confidence, 5 = lowest confidence).

Validation overview

User Validation Process



Irrigation Systems mapping

Postprocessing
• 3x3 Majority Filter
• Cropland Mask
• Protected Areas
• Slope Mask

Workflow of the product farming systems

Additional data 
ET, LSTSentinel 2

Harmonics

Preprocessing

Manually curated 
training data

Temporal filtering

Random Forest

Irrigated/ Rainfed systems



Farming Systems for Kenya: 
Version 3 – updated training 
data, updated cropland mask, 
additional protected areas 
mask, ET, LST

Version 3

Irrigation Systems mapping

Schwarz et al., 2024



High Resolution Crop Condition

Phenology
Land CoverSentinel 2

Season Based stratification

Temporal filtering

AEZ based model

Seasonal Crop 
Condition map

Preprocessing

Quality map

Number of Available 
clear sky imagery

Classification 
probability

Agro-ecological Zones (AEZ).  Source: RCMRD  

SEASON CROP STAGE Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
OUT OF SEASON 
PLANTING
VEGETATIVE-REPRODUCTIVE
RIPENING- HARVEST
END OF HARVEST
OUT OF SEASON 
PLANTING
VEGETATIVE-REPRODUCTIVE
RIPENING- HARVEST
END OF HARVEST

Long 
Rains

Short 
Rains

Workflow of the crop condition mapping

Maize crop calendar.  Source: Ministry of Agriculture  



High Resolution Crop Condition

AEZs Long rains Short rains

Humid 68 67

SubHumid 68 65

Semi-Humid 63 67

Transitional 64 69

Semi-Arid 80 78

Arid 78 85

PerArid 70 66

Accuracy metrics (%)

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)



Downscaled Evapotranspiration

• Land Surface Temperature 
(LST)

• Downscaling

• Two-Source Energy Balance 
(TSEB) Model 

• Machine Learning

Sentinel 3 SLSTRSentinel 2

Random Forest

Residual Correction

Resampling

20m LST
Gleam Accuracy Assessment 

and Validation

Energy Balance ModelEvapotranspiration 20m

ERA 5

Preprocessing

WaPOR



Downscaled Evapotranspiration

Examples of ET estimation for different time steps/areas

Mirmazloumi et al., 2024 (in preparation)

Impact of compositing period on ET estimation



Spatially transferable National scale Drought Risk 
assessment

Calibration of Sentinel-3 and MODIS Data

Monthly Anomalies

Model Training and Application

Agricultural Drought Risk

MODIS Sentinel 3 SLSTR 
and SYN

Population density
Irrigation Systems

Gross Domestic product
Farming animal density
Relative Wealth Index

Land Use
Yield Statistics

VulnerabilityHazard

Precipitation

Preprocessing
(SPI3, NDVI, NDII, LST)



Spatially transferable National scale Drought Risk 
assessment
30,000 random points -> generate sensor offset

Comparison between MODIS and Sentinel-3 



Spatially transferable National scale Drought Risk 
assessment

Drought Hazard, Risk and vulnerability for May 2018 and May 2022
(Data: FAOSTAT, Copernicus Land Cover, MODIS, Sentinel-3, TAMSAT)

Schwarz et al., 2024 (in preparation)



Crop systems: Mono/Mixed cropping mapping

Sentinel-2PlanetScope

Deep Learning based Data Fusion

Fused Sentinel-2 
data

Field DataPreprocessing

 Kyalo et al., 2024 (in preparation)

Random Forest

Field data collection (September 2023)

Mono/Mixed 
cropping map



User engagement and other activities

User needs assessment workshop
 (February 2023)

Validation meeting (July 2023)

Workshop (May 2024)



https://dataspace.copernicus.eu/analyse/apis/openeo-api

Solution integration

Local/ Cloud implementation



Save the date: Second User Webinar 



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