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Background
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🌍 Sub-Saharan Africa: Current & Future Challenges

Á Multiple risks: climatic, social, economic, ecological – with uncertain 

future trends

Á West Africa's population projected to grow from 400 million → 1 billion 

by 2100

Rising population drives:

🌾 Increase in cropland

🐄 Increase in livestock

Consequences:

🌫️ Carbon loss

🐝 Biodiversity loss

🌱 Agricultural land under pressure (due to degradation &

desertification)

Response needed:

✅ Intensification of agricultural land use

⚠️ Often leads to expansion to meet demand & offset degradation

💡 Solution: Sustainable Intensification (SI)



Objectives

🌱 Sustainable intensification (SI): 

"a process or system where agricultural yields are increased without adverse environmental impact 

and without the conversion of additional nonagricultural land" 

(Pretty & Bharucha, 2014)

Challenges to large-scale SI adoption:

🌍 Heterogeneous socio-environmental conditions (often poorly understood)

💰 High labor costs

🏦 Limited access to financing

What’s needed:

Incentives, structures & related governance mechanism enabling sustainable land use

🍚 Improved livelihoods

🛡️ Enhanced food security
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Study Regions

Senegal River Valley:

Á irrigated rice

Á Strong socio-economic gradient from

coastal region to the eastern part of

the Senegal river valley

Á focus on systems of rice

intensification (SRI)

Northern Ghana:

Á mixed cereal/legume farming systems

Á focus on climate risk management

Á SI practices: Integrated Soil Fertility Manamement
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• What information do stakeholders require? (Financial instituts, insurances, farmers, 

decision makers, extension officers, … 

• How can agricultural management practices be monitored across the entire Senegal 

River Valley?

• What methods can track land degradation dynamics over time?

• How can the effectivness of sustainable intensification practices be assesed?

• What approaches enable the mapping of cropland changes, including expansion and 

abendonment trends?

• How do we measure phenological parameters?

• What spatial patterns and features define field boundaries? (what is a field)

• How can the adaption of SRI be demonstrated to insurers to secure favoarble quotas?
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REMOTE SENSING 

Addressing the challenges
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A Review: Potential of Earth Observation (EO) for Mapping 
Small-Scale Agriculture and Cropping Systems in West Africa
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Current work focused on:

• Land use and land cover

• Field boundaries

• Biophysical & phenological plant parameters

• Agricultural management & cropping intensity
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Deliniation of Field Boundaries using a CNN 
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Agricultural Management & Cropping Intensity
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SRI

SRI yields increase by an 

average of 30% compared 

with conventional rice 

cultivation 

🔥 Burning (presence, timing, extent)

🌱 Seeding / Sowing dates

💧 Irrigation events

🌾 Maturation timing

🚜 Harvesting dates

🗺️ Cropping patterns (e.g. mono-/multi-

cropping)

🌊 Flooding cycles & water use estimation
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Adapted from Yang et al. 2024: 

https://doi.org/10.1016/j.rse.202

4.114387



Take Home Message
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Contact Us

Email: niklas.heiss@dlr.de

📡 Remote sensing provides scalable, timely insights into agricultural

practices, land use, and environmental change in the Senegal River Valley.

👩‍🌾 Better data enables better decisions — empowering smallholder

farmers, improving livelihoods, and guiding targeted interventions.

🌱 It supports sustainable intensification by identifying where to optimize

inputs, reduce degradation, and improve productivity.


