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Extended Abstract 

Water quality in future mining lakes strongly depends on their thermal and chemical stratification. High 

salinity groundwater inflow accumulating in the deepest parts of the lake can generate a permanent 

stratification, a monimolimnion [1, 2]. However, turbulence generated by wind action and convective 

mixing during cooling periods in autumn and winter will deepen and on the long run can dissolve the 

chemocline, thus leading to an overturn of the water column. In general the persistence of meromixis in 

pit lakes is dependent on the interplay of external factors (climatic conditions, groundwater inflow), as 

well as internal processes like turbulent mixing and possibly double diffusive convection [3, 4]. The 

build-up of a monimolimnion might or might not be a desired feature of mine pit rehabilitation. The 

question then arises, under which conditions and on what time scale such a permanent stratification is 

persistent. The knowledge of these hydrodynamic processes and their time scales will allow for better 

management of mine lakes. 

Here we use a one-dimensional, vertical lake mixing model (LAKEoneD) capable of including other 

biogeochemical processes and successfully used in mine pit simulations [5, 6, 7]. It is driven by hourly 

meteorological data and parameterized by chemocline depth and salinity of the monimolimnion to 

simulate thermal and salinity stratification in a lake over periods of up to fifty years. The lake model is 

based on a one-dimensional formulation of k-epsilon closure and the vertical description of heat and 

momentum exchange solved on a vertical grid with 0.5 m resolution using time steps in the range of 300 

seconds. Meteorological drivers like air temperature, irradiance, wind speed, relative humidity and 

cloudiness or longwave radiation are given as hourly time series available from a nearby meteorological 

station. The model simulates thermal and salinity stratification over several decades. Results are then 

analysed for the development of the chemocline depth over this time period. Driving the model with 

different types of climate input – chosen here as individual meteorological years representing different 

climate conditions – repeated over half a century results in empirical relations of meromictic persistence 

in relation to chemocline depth and salinity gradient. 

Simulations using a set of 15 salinities in the range of 0 - 10 g/L, a set of 21 chemocline depths between 

1 - 50 m and 30 years of meteorological data were run for a future post mining lake as they are created, 

e.g., in the Lausitz lignite mining district, Germany. The analysis of the ~10000 lake simulation runs 

shows a consistent pattern of overturn in such possibly meromictic post mining lakes after several years 

or decades whenever there is no additional saline inflow maintaining the permanent stratification. The 

generated catalogue of timings of lake overturn in relation to salinity structure and chemocline depth 

can serve as lower bound for the time scale of meromictic persistence in post mining lakes. 
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