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Basic Info 

ÅSet REFERENCE SYSTEM 

 

ÅInput General data 

ïRoad network 

ïRailroad network 

ï¦Ǌōŀƴ ŀǊŜŀǎ ΧΦŜǘŎ 

 

ÅDefine the AREA 



ÅInput topographic data 

ïContour Lines 

ïElevation points 

 

 

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

 



ÅCreate a Digital Elevation Model (DEM) 

ïYou can use your preferred method 

ïΧΦ.¦¢ΧΦ 

ïPay 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! 

Å In case the DEM covers a larger area, CROP it using the 
ά!w9!έ ǇƻƭȅƎƻƴ. 

 



ÅRUN the TWI model. Input the DEM file 

 

 

 

 

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

 ΧŀǳǘƻƳŀǘƛŎŀƭƭȅΗ 



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

 



ÅCreate SLOPE and ASPECT maps 

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

 



ÅBasic Information comes from topographic 
data (DEM, Slope, Aspect) 

ÅEssential Information comes from the 
Geologic map 
ïGeologic formations 

ïDip and Dip Direction 

ïŎΩ όŜŦŦŜŎǘƛǾŜ ŎƻƘŜǎƛƻƴύΣ Ω˒ (effective friction 
angle), h (hydraulic conductivity), ɹ  όunit weight) 
etc 

 



Å Calculate iύ /ƻƘŜǎƛƻƴ όŎΩύΤ ƛƛύ ŀƴƎƭŜ ƻŦ LƴǘŜǊƴŀƭ CǊƛŎǘƛƻƴ ό˒ύ; iii) Unit Weight and iv) 
Hydraulic Conductivity for each of the geologic formations of the area 



ÅDigitize the Geologic Map 

ÅAssign additional attributes to geologic formation 
polygons 

ïC: effective Cohesion 

ïFi ό˒ύ: effective Internal Friction angle 

ïHc: hydraulic conductivity 

ïΧŜǘŎΧΦ 

ÅPlease! Pay attention to the respective to each 
parameter, UNITS 

 



ÅŎΩ ϧ Ω˒ ŎŀƭŎǳƭŀǘƛƻƴ όƭŜŦǘύ 

ÅEffective cohesion map (right) 

C-effective cohesion 



Fi- Internal Friction angle C-effective cohesion 



Slope Aspect 

Gamma-Unit Weight Hydraulic conductivity 



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

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

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



Parameters taken into 
consideration 
ÅUpslope Contribution (flow 

accumulation) 

ÅSlope 

ÅHydraulic conductivity 

ÅA combination of Rainfall 
and effective infiltration 
(GW recharge) 

ÅSliding mass thickness 




