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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 

River Basin / River Basin (according  EU-WFD) 
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Basin type:
( alpine, mountainous, lowland)

Climatic parameters:
(mean precipitation, temperature and others)

Land use:
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(Type of aquifers, hydraulic conductivity)
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1. AKWA-M, WASIM-ETH, DIFGA 

2. Candy, Integrated Winter erosion and Nutrient Load Model

3. Erosion3D

Selke, Bode, Saale, Elbe

1968 - ongoing
11°3´10´´ E, 51°39´16´´

1.44 km²

392 – 474 m asl

Low mountain

630 mm a-1, 6.9 °C (Station Schäfertal 1968-2006)

> 80% arable, pasture / set aside, forest

Cambisol, Luvisol, gleyic Luvisol

Palaeozoic greywacke and argillaceous shale

Fractured rock aquifer
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Meteorology Hydrology Others
air temperature

air humidity and air pressure
wind speed (2, 5, 10 m)

wind direction
short and long wave radiation

PAR
heat-flux

several temperature sensors at
different above-ground heights 

and soil depths

five automatic rainfall gages
“watermark” soil moisture 

sensors, TDR and tensiometers
continuous measurements of 

discharge,
ground water table at numerous 

points
snow cover height and water 

equivalent
tile drain flows

temperature in discharge
electric conductivity of discharge
biweekly manual and automatic 

event water
sampling for

sediment yield, phosphorus
nitrogen

DOC / LC-DOC
soil water sampling with suction 

plates and chemical 
characterisation
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Fig. 2 Modification of groundwater level and discharge and runoff generation by mining activities

Detailed analyses of the hydrograph and groundwater measurements allow the separation of three 
periods with distinct differences in water balance and runoff generating processes (Fig. 1). The first 
period until 1973 is characterised by a naturally balanced water flow with soil moisture increase and 
storage filling in winter and high discharge situations during spring. Base flow contribution guaranteed 
a minimum of water flow during summer time. The following periods were characterised by plot 
realignment and draining of a pasture area. Most important was the opening of an underground mining 
that leads to a decrease of the regional groundwater level. The related hydrological situation with long 
dry periods and episodic flash floods had significant negative effect on the chemical and biological 
water quality. In the course of the safe keeping at the end of the mining activity the groundwater level 
rose again since 1993 and has reached a new stable situation in 1999.
The complex catchment response to runoff generation and sediment or P loads is documented in 
varying hysteresis curves. There is also evidence for depletion of sediment availability during some
events. An event specific sediment/P relationship can be identified as a result of source area
characteristics and connectivity aspects.
To simulate the transformation of precipitation into runoff regression models are suitable. From 
preconsiderations correlations between discharge, precipitation, temperature, snowmelt and soil water 
runoff can be postulated. The quantification of snowmelt and soil water runoff is currently not possible 
because a continuous running runoff model is actually still in preparation. Therefore, a reduced 
regression model between the parameters runoff Q and precipitation P was established. The reduced 
model is a coupling between “moving averages” for Q with a part to consider P. For the case of m = 2 
the following formulation was found: 

with Q(t) … discharge at day t, γ, β1… weighting factors, P(t) … precipitation at day t and εn ... certain 
degree.
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Fig. 1 Rainfall and discharge variation of the Schäfertal from 1968 until 2006


