
Modeling Pathway



Scope area assessed within 
the watershed.



Simple ArcGIS analysis

• Standard ArcGIS or open source methods and tools 

• Commonly used methodology and classifications from literature

• Public data
• 10m DEM 
• ~1m NAIP imagery
• CGS/CALFIRE spatial data

• Timber Harvest Plan shapefiles and data
• Shallow and deep seated slides



TauDEM (Terrain analysis using
digital elevation model) 
(Tarboton et al., 1992)
• Determines flow direction 

and contributing area to 
each cell 



• 10 ha area used to 
delineate a catchment

• Catchments connected to 
single outlet form the 
watershed

• 11 catchments

• ~ 248 ha watershed



• Clear cut THP’s
• 2% average across entire 

watershed per year (1990 to 
2013) 



• Non-clear cut THP’s
• 2% average across entire 

watershed per year (1990 to 
2013) 



• Total footprint of THP’s in 
watershed and catchments 
(some overlap each other 
over consecutive years)



• Percent slope



• Slopes over 65%
• Threshold for shallow mass 

wasting?



• Shallow slide and deep 
seated slide data from CGS

• Overlaid on slopes > 65%



• Topographic Position Index 
(Jenness, 2013)

• Measurement of each cell 
relative to surrounding cells

• User defined thresholds
• 10 cell (100 m) radius 

circle used here



• Drainage network 
delineated using 10,000 m2 

threshold

• Based on the DEM



• CalFire stream shapefile
• Class 1/2/3 shown

• Drainage network is 
transparent red line



• Drainage network by 
channel gradient

• < 5% - Depositional 
• 5-20% - Transitional / 

delivery 
• >20 – Erosional / source

• (Adopted from WA State 
Watershed Analysis guide 
[2011] and Benda et al., 
2005)





• Visual estimate of 
constructed roads and 
landings from NAIP imagery



• Begin overlaying layers to 
make an assessment for 
specific criteria

• THP’s, steep slopes, slide 
areas, channel gradients –
ID areas of possible 
sediment transport and 
deposition
• LWD recruitment 

needed?



(Benda and Andras, 2017)

NetMap – Analytical Capabilities



(Benda and Andras, 2017)

NetMap – Analytical Capabilities



Scalable Analysis 

(Benda and 
Andras, 2017)



(Benda, 2011)



(Benda, 2011)



(Benda and Andras, 2017)


