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Background:

▪ The amount of data being collected and openly 
distributed is increasing daily, but only a fraction 
of this data is being used to constrain models.

▪ We lack cost effective, reliable, robust, 
transparent and accessible tools to bring 
together existing models, data and the people 
who best understand them.
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RETINA

▪ Bring together models and data to improve 
predictions of soil carbon sequestration in 
agricultural systems. 

▪ Inform landowners when making 
management decisions.



Glensaugh Farm
• 6 x Decentlab soil moisture 

& T probes on LoraWAN
• 1 x DecentLab weather 

station
• 1 x DecentLab CO2 sensor

Balruddery Farm
• EC Mast with met instruments
• 2 x Campbell Scientific soil moisture 

probes
• 4 x DecentLab soil moisture probes
• 1 x DecentLab CO2 sensor
• LoraWAN gateway/4G
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Balruddery 
Farm

Study Sites



Data: Model Drivers 
and Parameters

Meteorological 
Data

Soil characteristic 
data

Management Data

• CHESS-SCAPE for future &
 historical projections

• James Hutton Institute 
soil maps 

• User inputs via the 
RETINA mobile app 
capturing changes in 
agriculture 
management

• Observed climate



Using the Predictive Ecosystem 
Analyzer for data preparation and 
model initialization

Models:
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Continued Work

Assessment, 
Validation, 

Benchmarking & 
Uncertainty 

Analysis

- Observed soil moisture 
and temperature

- Estimated biomass

2020-2025 
SOC predicted to 
⬆ by 1.3%

2035-2040 
SOC predicted to 
⬇ by -0.4%
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