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• Name of catchment: Lange Bramke
• Catchment Area: 0.76 km²
• Elevation: 537-700 m a.m.s.l.
• Average slope: 12.5 %
• Vegetation: 90% Norwegian spruce, 

10% grassland
• Soil: podsolic brown earth, brown 

earth Podsol, Pseudogley
• Geology: sandstones, shaly quartzite
• Hydrogeology: fractured aquifer with a 

shallow porous aquifer overlay along 
the stream channel 
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1.  TOPMODEL

1.  Rainfall and runoff show a strong non-linearity during the hydrological year; sreamflow response is 
determined by catchment moisture conditions, in particular by water-table dynamics.

2. Water-table is highly seasonal, with a dry period in summer, followed by a progressive rise in 
piezometric levels during the autumn wetting-up period, and a saturation period in winter. Spatial 
variability in the water table is low within the catchment during wet and dry periods, but increase 
significantly during the wetting-up period.

3. During dry conditions, infiltration excess runoff over areas devoid of vegetation is the main active 
runoff process, occurring in response to short and intense rainstorms.

4. During wet periods, both saturation excess runoff over vegetated areas and subsurface flow are the 
dominant runoff processes operating within the catchment, generating slower streamflow responses.

5. During the wetting-up transition, the magnitude of the streamflow response is highly variable, 
depending mainly on the water-table level prior to the event and to a lesser degree on rainfall depth 
and intensity. Both infiltration excess runoff and saturation excess runoff processes can occur at the 
same time in different parts of the catchment.

6. Sediment sources are concentrated in a few places, mainly in areas adjacent to the main channel. In 
contrast, the slopes have limited geomorphic activity due to the presence of dense shrubs and 
grasslands, or are hydrologically disconnected from the fluvial network (i.e. bare scars of landslides)

7. The results reveal the importance of intense but infrequent events in the sediment response. Higher 
amounts of suspended sediment are found to be exported during spring and autumn, when the 
catchment is hydrologically more active, confirming the strong influence of runoff on sediment 
transport.

8. At the flood event, the analysis of SSC-Q relationships is useful for interpreting both the catchment 
hydrological and sedimentological behavior, confirming that during dry conditions infiltration excess 
runoff is the dominant process over the main sediment sources areas, whereas the wetting of the 
catchment causes dilution effects due to enlargement of the saturated areas, together with an increase 
in the base flow discharge.

9. The sediment balances for two hydrological years indicated the prevalence of solutes (48% and 61%, 
respectively), followed by suspended sediment (46% and 34%) and bedload (6% and 5%).
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Tha Arnás catchment was totally cultivated in non-terraced fields 
until the middle of the 20th century, then progressively abandoned 
and naturally re-vegetated with shrubs.

Such environment, affected by past agricultural practices, with more 
intensive uses in some areas and more conservative uses in others, 
now constitutes a “mosaic” of land patches that react differently 
under varying rainfall and catchment moisture conditions.
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