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Introduction

• Optimizing land use needs soil maps
• Expensive and time consuming
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• Soils are not randomly distributed
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Introduction

• Land types (LT) = soil distribution patterns + terrain + 
climate

• Terrain analysis (TA)

• LT + TA = Soil distribution
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Land types show areas of relative uniform climate, terrain and soil distribution patternsTerrain analysis can be done with DEM’s and inference systemsTherefore if we combine landtypes and terrain analysis we can get the soil distribution



Hypothesis

• DSM can disaggregate land type inventories into soil 
maps
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Aim

• To use land type attributes to create soil maps by 
disaggregation

• Optimise field work
– Limit field work, optimise impact



Land Type Inventory

• 1: 250 000 scale
• Covers whole of SA
• Link soils to Terrain Morphological Units
• Field estimated attributes

• http://www.agis.agric.za/agisweb/landtypes.html
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Study Site

• Approx 10 000 ha
– Ea34 = 6500ha
– Ca11 = 3500ha
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Methodology

• Sites: Land Types Ea34 and Ca11

• Terrain analysis, expert knowledge and GIS



AfSIS

• Africa soil information system
– www.africasoils.net

• Aims:
– Provide up to date soil information for Africa
– Long Term ecological survey sites

• 60 Sentinel sites across Sub-Sahara Africa
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Reason for site selection and observation points160 observation points per sentinel site117 fell in study area



Methodology

• 4 Soil maps drawn of the area
– First in office
– Second after recce field visit with land type surveyor
– Third after doing field work, using 30% of data points
– Fourth after field work, using 60% of data points



First Map

• Divided area into TMU’s
• Divided soils in Land Type inventory into three classes

– Shallow
– Intermediate
– Wet

• Drew map using 3dMapper, Solim and ArcGIS
– Zhu and Burt
– Esri



First Map



Second Map

• After recce field visit
• Soilscapes
• Drew soil associations map by hand on ArcGIS
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Third and Fourth Map

• Drawn after extensive surveying
• Training data

– Third using 30% of data points
– Fourth using 60% of data points

• Divided soils into general groups
• Inference system

– Solim (http://solim.geography.wisc.edu)









Results

Map % Accuracy

1 35

2 36

3 49

4 60



Conclusions

• DSM can make a difference
• Land types can be disaggregated into generalised soil 

maps
• Higher input, better map

– More tacit knowledge
• Field work essential

– Can be optimised with DSM



The next step…

• Land type Soil Property maps
• Different locations
• Optimising use of Software 

– Sampling positions
– Validation

• User friendly methodology



Thanks!

• Funders:
– Africa Soil Information System (AfSIS)
– Academic Cluster 4: University of the Free State 
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