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Fig. 1 Rainfall and discharge variation of the Schéafertal from 1968 until 2006

Special basin characteristics
(hydrogeology, lakes, reservoirs etc.)

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

Schafergraben

Schafertal, Harz Mountains, Germany
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Instrumentation and data

Meteorology Hydrology Others

air temperature
air humidity and air pressure

five automatic rainfall gages
“watermark” soil moisture

temperature in discharge
electric conductivity of discharge

wind speed (2, 5,10 m) sensors, TDR and tensiometers | piweekly manual and aut
wind direction continuous measurements of event water
short and long wave radiation discharge, sampling for
PAR ground water ta_ble at numerous sediment yield, phosphorus
heat-flux p: |nt: d nitrogen
snow cover height and water DOC / LC-DOC
several temperature sensors at equivalent

soil water sampling with suction
plates and chemical
characterisation

different above-ground heights

il in fl
and soil depths tle drain flows
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Applied models

1. AKWA-M, WASIM-ETH, DIFGA
2. Candy, Integrated Winter erosion and Nutrient Load Model

3. Erosion3D

Main scientific results

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 bet: 1 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 blished. 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:

Q) =7, PM +7Pt-1)+A((Q(t-2)+Q(t-3)+Q(t-4)+Q(t-5))/4) + ¢,

with Q(t) ... discharge at day t, y, B,... weighting factors, P(t) ... precipitation at day t and ¢, ... certain
degree.
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