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Water 

HOF 

SOF 

SSF 

(25m grid) 
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Schmocker-Fackel et al, 2007 
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 (R2 = 0.96)  



Saturation overland flow Subsurface flow 
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Many small 

watersheds will not 

show a measurable 

change  

(50% of watersheds 

will increase less than 

20%) 

Larger watersheds will 

be slightly less 

impacted, but more 

widespread 
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Process 
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SOF 
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DP 

Process
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0.3 mm/h 

time 

time 
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Rosin und Weiler, 2010 
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Percentage of areas with same dominant runoff generation 



Legend Sulzbach catchment 

8.4 km2 
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Dec 1993 Jan 1995 
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x=L 

D 

h(x,t) 

x=0 

i 

N 



%���(	�	�

Normalized subsurface flow 

rates at different locations along 
the nine hillslopes during free 

drainage (dotted line: x=25 m; 
dash-dotted line: x=50 m; 

dashed line: x=75 m; solid line: 

at outlet, x=100 m).  

Troch, 2002, AWR, 

Analytical solutions to a hillslope-storage kinematic wave 

equation for subsurface flow
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Dunn and Lilly, 2001 
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P. Lazarotto 
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Minifelt catchment Sweden 
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Oyster Creek 

P = 1390mm 
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Malcolm Knapp 

P = 2190mm 

Penticton Creek 

P = 750mm 

Elk Creek 

P =  580mm 
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1) TO 

     A=upslope area, �=local slope 

2) VE 

    Vertical distance to the 

    groundwater 

3) VETO 

     max(TOPO,10-ln(VERT+0.1)) 

-��(���������	
�)�����������(	�



/����(	�)������	
����������



/���>��(	?������������	
���������

„Statische“ DRPs 

wurden nach 

Scherrer (1997, 

2003) und mit 

Kleinberegnungs-

versuchen 

bestimmt 



Verifikation: Teil-EZG 
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Shallow subsurface flow (SSF) 

Saturation overland flow (SOF) 

Hortonian infiltration excess 
overland flow (HOF) 

Channel interception (CHA) 
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Horton 

Oberflächen 
-abfluss 

70 mm Niederschlag 

30 

25 

15 

Perkolation 

40 

0 0 

Saturation 

Overland Flow 
Subsurface 

Flow Tiefenperkolation 

(Speicher) 

ungefärbt 

Steine 

Gras 

Niedriger Konzentration 

Mittlerer Konzentration 

Hoher Konzentration 

Gefärbte Flächen mit Legend 
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Field C 
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Figures provided by P. Fackel-Schmocker, ETH, Zürich 
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