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The river Elbe is one of the largest waterways in Germany and the Czech Republic. Several 
sites of the chemicals industry are located at or nearby this approximately 900 km long river 
resulting in a considerable risk of accidental river pollution. In order to mitigate this risk a one-
dimensional contaminant transport model, called alarm model Elbe (ALAMO), was set-up (Hanisch 
et al. 2002). The model is based on the advection-dispersion approach proposed by Taylor (1953) 
and is extended to a Dead-Zone-Model (Hays et al. 1966) describing the exchange of pollutants 
between the main stream and the groin fields. 

For the calibration of this Dead-Zone-Model tracer experiments were carried out for 
discharges between mean low water and mean high water using the tracer Amidorhodamine G (Mai 
et al. 2006). During the experiments the passage of the tracer cloud was monitored at 12 locations in 
the middle of the river and near its banks using in-situ and ex-situ fluorimetry. Hydrological 
parameter, i.e. water level and discharge, were measured as well and supplemented by velocity 
measurements undertaken with ADCP during some of the tracer experiments. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Parameterization of the longitudinal dispersion coefficient (right top) and of the lateral 
exchange coefficient (right bottom) at two typical river sections (left) 
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The measured time-concentration curves were used to determine the time-of-travel, the 
longitudinal dispersion coefficients, and the exchange coefficients between main stream and dead 
water zones. An analysis of the dependency of the longitudinal dispersion coefficient on the 
discharge revealed a power law relationship. Similar results were also found for the exchange 
coefficient. However the parameters of both power laws vary along the river (Fig. 1). 

The changes in the parameterisation of the longitudinal dispersion coefficient are attributed to 
changes of river width, depth and curvature while the changes in the parameterisation of the 
exchange coefficient relate to changes in the characteristics of the dead water zone. The largest 
exchange coefficients are found for river sections without groins. For the sections with groins the 
exchange coefficients seemed to depend on the hydraulic radius of the groin fields, i.e. on the length 
of the groins and the distance between them. 

Using the calibrated parameterizations of the dispersion and the exchange coefficient a 
comparison of  the predictions of ALAMO and the tracer experiments was undertaken (Fig. 2).  
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Figure 2: Comparison of modeled and measured tracer concentrations  
at different locations along the river. 

 
The relative rms-error in the travel time of the leading edge and the peak of the tracer cloud is 

about 5 % while the rms-error in the travel time of the tailing edge is significantly higher, probably 
due to the retardation of the tracer caused by its reversible sorption at the river bed. Looking at the 
concentration of the peak of the tracer cloud the relative rms-error seems to increase linearly with 
the time of travel. The overestimation of peak concentration by the model relates to some degree to 
a decay of the tracer and to some degree to higher concentrations in the tail of the tracer cloud. 
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