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Background
Smart and sustainable land and water management in highly 
populated areas like the Netherlands requires accurate and up-to-date 
soil data at high resolution. This includes reliable baseline soil 
information, derived thematic soil information and monitoring of 
(changes in) soil properties. These data are needed both for decision 
making and for (inter) national reporting on climate (climate 
envelope, IPCC), agriculture (CAP) and SDGs, UNCCD, GSP.

Gamma radiation is a predictor for clay content (0-30 cm) and can be 
applied proximal, on a drone and airborne. To choose correctly 
between platforms, accuracies and costs per option should be known.

Objective
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Figure 1. Constructing the Flevopolder (1960); collecting soil point data (2018); mapping 
diagnostic layers, (thickness of mineral layer in cm, continuous.

Eempolder case was provided by Kees Teuling with support of Fokke Brouwer.
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Develop and apply methodologies to:
• Allow continuous and affordable updating of soil information 

(baseline and thematic)
• Monitor soil properties and soil conditions (soil carbon, soil 

compaction, soil degradation)
• Evaluate the effect of (agricultural) soil management strategies on 

climate mitigation/adaptation/soil quality/soil health/farm income
• Enable this at farm, regional and national scales

Table 1. Proximal (driving) and Drone gamma spectrometer measurements and sampling for 
clay mapping at field scale, accuracies and costs (van Egmond et al., 2018).

National scale: digital soil mapping for Dutch Key Registry 
Subsurface (BRO)
The province of Flevoland, Netherlands (1.417,50 km²) is a polder 
(1957-1968) with clay on peat on sand. Since construction, the peat 
and clay are oxidizing and ripening, changing the thicknesses, soil 
classification, compaction risks and hydro-physical properties.
Elevation is a limited predictor, 1207 augerings until 2-4 m are 
collected, a land use map and EO data are used to derive diagnostic 
property maps (mineral and peat thickness). These maps are then 
combined to soil class maps and manually checked (Brouwer et al., 
2018).

Farm scale: drone-borne and proximal plus in situ 

Eempolder, Netherlands, 4888 ha, 101 augering points. With TIR and 
SWIR improved results of updating peat layer thickness and therefore 
mineral, peaty and peat soil classification.

Figure 2. Location of the area; TIR image; SWIR image; difference in peat layer thickness (cm) 
with and without EO. 

• At national (1:50.000) and local level targeted products are 
available but could be improved (high resolution at national level)

• Lot of data and monitoring sets available (SOC, baseline soil 
information over 65 years)

• Need for multi-scale products and perhaps multi-platform methods
• Need for accurate, affordable, high resolution, up-to-date products
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Outlook
• Use and integration of new EO products
• Reuse of ‘old’ information (e.g. monitoring sets measured spectrally)
• Explore up and downscaling for various information types
• VNIR-MIR spectral libraries plus composite (hyper)spectral imagery 
• Alignment with NSO, EJP Soil, ESA, GEO and GSP is very important

Map Ground UAV Standard
Median absolute
error 10.6/ 3.6 8.6/ 4.1 6.6

Cost/ha* € 6/ 63 € 14/ 70 € 81

Resolution

Choosing the most appropriate soil data collection method (existing 
data, sampling, landscape analysis, proximal sensing, EO data) to 
close the information gap (difference between information availability 
and user need) is only possible when the costs are not higher than the 
gain in terms of improved value of information. This is a balance 
between accuracy and cost (Knotters, van Egmond, 2018). This data 
is not always available: more use cases are needed that include cost.

Regional scale: EO plus in situ 

*costs based on 15 
samples/40 ha, 
50 m line spacing, 
with regional/local 
calibration

Appropriate method: accuracy and cost
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