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Scientific Background and Objectives esa

Motivations

> Irrigation farming complements rainfed agriculture,
especially in arid lowland regions of Ethiopia. Objective

» Precise and accurate information on irrigated @ »>The objective of the study was to
cropland areas is crucial for achievable Ethiopia's evaluate the performance of
food security and sustainable development strategy.

» However, mapping and quantifying the existing and advanced  machine learning
ootential irrigated lands remains a significant flf t€chniques, including Support Vector

challenge in the country. Machine (SVM), Random Forest
Data Sources for experiments in irrigation area mapping (R F) y and ReS U N et d ee p Iearn I ng
Scenario Input bands Description i mOdeI, and |everag|ng Earth

B2, B3, B4, B8, | Visible and Near-infrared (VNIR)

B11, B12 Shortwave infrared (SWIR) Observation (EO) data to accurately
Scenario 1 and | Combined use of spectral bands from scenario 1 and map and V|Suallze |rr|gat|0n farmlng

Vis vegetation Indices such as EVI, NDVI and LSWI computed

from selected Sentinel 2 Surface reflectance bands areas In the Awash Va”ey Of Ethlopla.

Scenario 1, 2 Combined use of the spectral bands and VIs from

and spectral | scenarios 1 and 2 respectively and the spectral features such
features as variance, contrast and dissimilarity computed from
selected S2A Surface reflectance bands.

Ground truth Data
NB: EVI= Enhanced Vegetation Index; NDVI= Normalized Difference Vegetation Index and LSWI=
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Research Outline Studv Area esa
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hts & Further o??a

The EOA4Africa project has established a
foundation for future research in
agricultural land monitoring using EO
data and the EO-Africa Research and
Development Innovation Lab. The study
confirmed the effectiveness of Sentinel-2
imagery and the ResUNet model for
irrigated area mapping. The ResUNet
et 1556056 » model, which achieved an average F1
Rl @096 T o m , A score of 0.87, outperforming the RF and
0 R . i == .=| |8 SVM models with F1 scores of 0.86 and

S ———— Z. 0.65, respectively. However, further

Mode I refinement of satellite data processing
and investment in deep learning model

Results

Summary statistics of the accuracy assessment analysis results

62ABands+  S2ABandst Vs +
52A Bands
VIs Spectral Features

Overall accuracy (%) 66.75 6491 67.54

Indices

Kappa Coefficient 0.57 0.55 0.59

F1 Score (Statistics)  0.58 0.62 0.65

Overall accuracy (%)  77.72 77.88

Kappa Coefficient 0721

F1 Score (Statistics)  0.78

Overall accuracy (%)  79.12

Computed Irrigated Areas in the entire Project site

Scenario 1

Scenario 2

Scenario 3

SVM

RF

SVM

RF

SVM

RF

ResUNet

Irregated
Areas

Area(Km?)

Area(Km?)

Area(Km?)

Area(Km?)

Area(Km?)

Area(Km?)

Area(Km?)

5375.68

4938.87

3565.83

3774.47

5026.65

292931

3102.83

training and validation are needed to
expand methodological impact on
sustainable agriculture strategy
intervention in Ethiopia.
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