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Key collaborators

FECOPROD – Paraguay’s Production Cooperative Federation

World Bank – livestock sector support

European Space Agency’s Global Development Assistance (GDA) – 
project funding

Earth Observation and climate data are integrated into 
FECOPROD's digital platforms to support better grazing and 
water management.

GMV leads a pilot project in Central Chaco (Paraguay) that helps 
farmers monitor pasture productivity using satellite data.
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Study Area
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Region: Central Chaco, Paraguay

Area: 1,260 km² of mostly pastureland

Covers parts of: Loma Plata, Filadelfia, Tte. 
Manuel Fernández, and Mariscal Estigarribia

Users: Dairy farms and trial plots managed by 
FECOPROD
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Background and data sources

What we estimate

Dry Matter Biomass (DMB): the dry weight of plant material available for grazing. Key for 
understanding pasture productivity.

Key model inputs

Sentinel-2 satellite imagery — higher resolution (10–20 m), ideal for local to regional 
studies.

Climate data: ERA5-Land reanalysis (hourly global temperature, rainfall, sunlight).
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Methods

How we estimate biomass

We use a model called CASA (Carnegie-Ames-Stanford Approach), which estimates plant 
growth (NPP) from satellite and climate data.

CASA calculates how efficiently plants convert sunlight into biomass (Light Use Efficiency 
model)

Then we convert that into DMB using information on how different types of vegetation 
store carbon in leaves, stems, and roots.
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Workflow

1. Collect data (field, climate, 
satellite)

2. Prepare time series (10-day 
reflectance composites)

3. Estimate plant growth (NPP 
via CASA model)

4. Convert to DMB using 
biomass allocation factors

5. Analyze seasonal trends
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Model calibration

The model was calibrated for each forage species using data from 38 trial plots (each 400 
m²), by accumulating estimated plant growth and comparing it to the actual weight of 
harvested bales.

Forage species DMB - Bale weights [kg/ha] DMB - LUE approach [kg/ha] 

Callide 4,735 4,712 

Cayman 2,438 2,605 

Dicantio 2,705 2,968 

Gatton panic 2,475 2,484 

Lucero 3,370 3,127 

Paiaguas 3,800 3,306 

Quenia 2,525 3,017 

Ruziziensis 3,860 3,555 

Tamani 2,103 2,254 
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Products

10-day DMB maps at 10 m resolution

Annual DMB totals and 5-year accumulations

Seasonal trend maps (start, peak, end of 
growing season)

Zonal statistics for trial plots

Available through a web-based app with plot-
level time series views
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Phenology analysis

Start of season 
(SOS): when pasture 

starts growing

Peak of season 
(POS): highest 

biomass

End of season (EOS): 
when growth declines

Daily growth rates (SOS → 

POS)

Daily decline rates (POS → EOS)
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Why this matters

Supports climate-smart grazing.

Helps avoid overgrazing and pasture degradation.

Scalable to other regions and adaptable to new data sources.

Contributes to sustainable, resilient livestock systems.
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Thank you
mgheorghe@gmv.com
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