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Basic Info 

• Set REFERENCE SYSTEM 

 

• Input General data 

– Road network 

– Railroad network 

– Urban areas ….etc 

 

• Define the AREA 



• Input topographic data 

– Contour Lines 

– Elevation points 

 

 

• Please Note! We will be 
working on a 1:50.000 
(Regional) scale 

 



• Create a Digital Elevation Model (DEM) 

– You can use your preferred method 

– ….BUT…. 

– Pay attention to the PIXEL SIZE. Once defined it can not 
be changed and all outputs will be based on that. For a 
1:50.000 scale map, contours per 20m, a pixel size of 15m 
is fine! 

• In case the DEM covers a larger area, CROP it using the 
“AREA” polygon. 

 



• RUN the TWI model. Input the DEM file 

 

 

 

 

• TWI, SAGA WI, Stream Power Index, basins, stream 
network and other files will be created. 

 …automatically! 



• TWI, SAGA WI, Stream Power Index, basins, stream network 
and other files created with the model 

 



• Create SLOPE and ASPECT maps 

– Please Note! QGIS uses/calculates angles in RADIANS. 
Conversions in DEGREES may be needed in the process 

 



• Basic Information comes from topographic 
data (DEM, Slope, Aspect) 

• Essential Information comes from the 
Geologic map 
–Geologic formations 

–Dip and Dip Direction 

–c’ (effective cohesion), φ’ (effective friction 
angle), h (hydraulic conductivity), γ (unit weight) 
etc 

 



• Calculate i) Cohesion (c’); ii) angle of Internal Friction (φ); iii) Unit Weight and iv) 
Hydraulic Conductivity for each of the geologic formations of the area 



• Digitize the Geologic Map 

• Assign additional attributes to geologic formation 
polygons 

–C: effective Cohesion 

–Fi (φ): effective Internal Friction angle 

–Hc: hydraulic conductivity 

–…etc…. 

• Please! Pay attention to the respective to each 
parameter, UNITS 

 



• c’ & φ’ calculation (left) 

• Effective cohesion map (right) 

C-effective cohesion 



Fi- Internal Friction angle C-effective cohesion 



Slope Aspect 

Gamma-Unit Weight Hydraulic conductivity 



• Create the Saturation Percentage (SP) using the WETNESS 
module in SAGA GIS 

• References and help are given within SAGA GIS (shown 
here).  

• Please note! The SP is calculated for a respective sliding 
mass thickness 



Parameters taken into 
consideration 
• Upslope Contribution (flow 

accumulation) 

• Slope 

• Hydraulic conductivity 

• A combination of Rainfall 
and effective infiltration 
(GW recharge) 

• Sliding mass thickness 



Wetness (Index) classes Saturation Percentage 



• Create TOBIA index and Classes 

• ….Using the respective SAGA GIS module and 
…. 

• …Slope, Aspect, Dip and DipDirection maps 

Meentemeyer R. K., Moody A. (2000). Automated mapping of 
conformity between topographic and geological surfaces. 
Computers & Geosciences, 26, 815 - 829. 

http://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CCsQFjAB&url=http://www.unc.edu/depts/geog/lbe/PDFs/Meentemeyer and Moody 2000 Comp Geo.pdf&ei=n4rGVJqsCcLYavCZgOAD&usg=AFQjCNHnJJo_Q-MaLE


• Digitize Dip and Dip Direction of geologic 
surfaces (schistocity, bedding etc) from 
geologic maps 

• Create spatial distribution maps using the 
IDW method (because its results do not 
exceed limit values) 





Slope Aspect DipDirection Dip 

• Create TOBIA index and Classes 

• Using the respective SAGA GIS module and 

• Slope, Aspect, Dip and DipDirection maps 



• TOBIA Classes 



• Calculate Factor of Safety (FS) – water – 5m thick sliding mass* 

 …using the information layers created 
previously and the RASTER 
CALCULATOR module in QGIS 

* We are currently working into incorporating a geomorphological model to 
calculate the soil thickness in the entire area  










