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Madagascar: Cropland & Irrigation Mapping for Electrification Planning

• Over 60 % of Madagascar’s population lacks access to electricity, especially 

in rural areas which are often “undermapped” and difficult to survey.

• Productive uses like agriculture are often overlooked in energy planning.

Problem

• Cropland mapping: Object-based classification of Sentinel-2 time-series using 

remotely collected samples – sufficient detail (10 m) for smallholder farming.

• Combining soil moisture-sensitive Sentinel-1 data and Sentinel-2 vegetation 

indices to distinguish irrigated & rain-fed fields.

• Settlement-level extraction of surrounding cropland & other characteristics.

Solution

• Support data-driven, holistic electrification planning at scale and low costs.

• Low access barrier with settlement-level output in intuitive map platform.

• Next steps & challenges: Energy demand estimates & crop type mapping.

Impact

Papua New Guinea (Wewak): Geospatial Grid Extension Assessment

• Only 13 % of Papua New Guinea’s rural population has electricity access.

• Grid expansion to rural areas is needed, but poor open (geo-)data (especially 

on buildings as potential customers) inhibits efficient planning.

Problem

• Building and road mapping with very-high-resolution satellite imagery.

• Combining spatial data with techno-economic modelling for evaluating grid 

extension paths, costs, and off-grid alternatives – with localized assumptions.

• Platform integration & incorporating multi-thematic data layers, including 

flood risk and social infrastructure, for robust and inclusive planning.

Solution

• Detailed spatial electrification plans to support investment decisions & 

prioritization, enabling more targeted & cheaper interventions.

• Challenges: Automated building detection with dense vegetation & high cost.

Impact

Micronesia (Chuuk): Least-cost Electrification Assessment of Remote Islands

• Low electricity access in remote islands, geographic & logistical challenges. 

• High dispersion & lack of reliable (geo-)data, including outdated census and 

poor open building datasets, hindering efficient surveys & energy planning.

Problem

• Custom geospatial datasets developed to overcome gaps in official 

population and infrastructure data (e.g. buildings & road from VHR imagery).

• Localized demand modelling integrating residential, institutional, and 

productive uses, considering survey data where available.

• Technology recommendation framework tailored to demand & geography.

Solution

• Tailored electrification strategies developed for each island based on cost & 

feasibility, with comprehensive data presented in interactive map platform.

• Challenges: Population mobility & abandoned buildings; climate exposure.

Impact

GDA Clean Energy Platform: Exemplary settlement detail page with identified 
surrounding cropland & irrigated areas, and more derived information & layers. 
This information is available across 1,500 sites in three AOIs in Madagascar.

GDA Clean Energy Platform: Grid extension area by subsections (yellow) with 
e.g. proposed MV grid (dashed lines), settlements (red), detected buildings & 
roads, and underlying up-to-date VHR satellite imagery (Airbus; financed by ESA).

GDA Clean Energy Platform: Overview page to access island- and settlement-
specific details including suggested electrification technology & cost estimates, 
with underlying up-to-date VHR satellite imagery (Airbus; financed by ESA). 
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