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  Outline 

• Soil information in BC 
– past, present, and future 

• Improvements resulting from FFESC 
– Landscape classification 

– Predictive mapping with ArcSIE and other methods 

– Better input datasets 

• Current and Future work 
– Predictive mapping with ArcSIE, R, randomForest, ? 

– Field checking for reliability 
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  Background (SLC) 

• Soil Landscapes 
• all of BC (most of Canada) 

• 1:1,000,000 

• 2000 +/- polygons 

• 2000 +/- components 

• Linked attribute & 

information tables 

• Broad interpretations 

– Modeling 

• carbon,  

• climate change, 

• productivity,  

• species suitability. 
http://sis.agr.gc.ca/cansis/nsdb/slc/intro.html 3 



  Background (BC) 

• Soil and Terrain 

– 1:20,000, 1:50,000 

– 1:100,000 

• TEIS 

– Terrestrial Ecosystem 

Information System 

• more detailed than 

SLC, but 

– Databases need work 

– Correlation 

– Linked attributes 

– Full coverage for BC.. 
 

D. Filatow and M. Finvers, BC Min of Environment 4 



  Background (HaBC) 

• public access to data 

• raster data base (1ha) 

– “Where”  

– “How much” 

– Download raw data.. 

• Includes: 

– DEM, climate, hydrology, 

vegetation 

– SLC soils coverage 

– topography 

www.hectaresBC.org 5 
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TM Lord and AJ Green 1974. Soils of the Tulameen Area.  

Report 13 BC Soil Survey. Agriculture Canada  
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  The original concept… 

   Spatial disaggregation 

– For each polygon 

– Extract slope, elev, wetness, 

etc from DEM 

– Assign a range of attribute 

values for each component 

– Landscape classification 
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  Landscape classification 

• Several methods 

– 15 class (MacMillan et al. 2000) 

– TPI (Jenness) 

– Relative Topographic Position 

• Optimization based on  

– Landscape character 

– Program parameters 

• Evaluate the effects of  
– DEM resolution,  

– threshold settings for pit removal, 

– upslope area threshold for stream 

initiation 
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y = 0.7995ln(x) + 10.748 
R² = 0.8983 
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1-3: Upper Slope 

y = 0.6795ln(x) + 59.688 
R² = 0.9197 

6

16

26

36

46

56

66

76

0 2000 4000 6000

%
 C

O
V

E
R

A
G

E
 

Threshold Value 

4-9: Midslope 

  Landscape classification 

• Evaluate the effects of  
– DEM resolution,  

– threshold settings for pit 

removal, 

– upslope area threshold for 

stream initiation 

   … on outputs from LandMapR     

 (MacMillan et al) 
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  Landscape classification 

• LandMapR workflow 

– File conversion 

– FlowMapR 

– FormMapR 

– FacetMapR 

– File conversion 
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  Landscape classification 

• LandMapR workflow 

• DEM preparation 

– Burn stream network 

– Filter 3x3 

– Filter 3x3 

– Burn stream network 

– Filter 5x5 
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  Landscape classification 

• LandMapR workflow 

• DEM preparation 

• Results 

<resolution leads to  

more backslopes 
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  Landscape classification alternative approach 

RHSP 
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  Landscape classification alternative approach 
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  Landscape classification alternative approach 

MRVBF 
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  Landscape classification alternative approach 

MRVBF+ 

RHSP 
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  Landscape classification alternative approach 
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  Predictive mapping 

• Various methods… 

– Fuzzy logic (ArcSIE) 

• Component disaggregation 

• Expert knowledge ecodistrict 

– (Cluster analysis) 

– (randomForest) 

• All methods rely on good  

input data 
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  Predictive mapping 

• Component disaggregation 

based on SLC attributes 

– VEGET (circa2000, VRI) 

– DRAIN (DEMcalcs) 

– SLOPE (DEMcalcs) 

– PMDEP (inference) 

– DEVEL (inference) 

– POLYGON PROXIMITY 

• 44 Soil Types predicted 
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  Predictive mapping 

• Expert Knowledge based on 

soil landscape concepts 

– BEC Zone proximity 

– Parent Material Acidity 

– Fluvial Channels 

– Depressional Sites 

– Convex Knolls 

– Slope position 

– PGM inference 

• Soil series names assigned 

by a lookup table 

• 44 Soil Types predicted 
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  Predictive mapping 

• Comparison of inference 

results from ArcSIE on 

EcoDistrict 1006 

– Component disag 

– Expert knowledge 
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  Predictive mapping 

• Both procedures were 

successfully applied over the 

ecodistrict 

• Automated procedures 

developed for rule based 

reasoning in ArcSIE 

• Two approaches gave 

different results 

• “Rule shed” concept for 

expert knowledge vs polygon 

disaggregation with proximity 

requirement   
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  Improving datasets 

• Sources of soil information 

– BCSIS 

– CANSIS 

– CAPAMP 

– Soils of BC 

– Seamless 

• Dataset standardization 

– Projection 

– Data model and linking 

– Error checking 

• Create a “Provincial dataset” 

Mike Neal 
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  Improving datasets 

• BCSIS example 

– Point dataset 1980’s 

– Mostly before the days of 

GPS  

– ca. 20,000 points 

– Profile and lab data for 

ca. 6000 soil profiles 
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  Improving datasets: BCSIS 
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  Improving datasets: BCSIS 
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  Improving datasets 

• CANSIS example 

– Federal gov’t soil surveys 

– Soil survey reports 

• eg Tullameen, LacLaHache, 

Ft St John 

– Geometry issues 

• Nechako Francois Lake 

• Clinton 

– Database issues 
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  A soil dataset for BC 

– Consistent data structure 

– Correlate soil concepts 
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  Conclusions 

• A work in progress.. 
• Ongoing improvements to 

 datasets 

• Better understanding 

• Active team 

• Datasets on haBC 

• Actively investigating DSM 

• Detailed and small scale 

approach worked well 
 

• FFESC support…  
• encouraged contributions from multiple partners 

– Provincial national scale / modeling 

– Okanagan Watershed study (regional) 

– FLNRO research 

 

Proof of concept, parent material 9h randomForest 
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