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Experimental rooftop rainwater harvesting by shallow well
infiltration – A case study from the Duna-Tisza Interfluve, Hungary
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In the Duna-Tisza Interfluve area, groundwater levels have declined significantly in the last

decades, due to anthropogenic activities (e.g. water abstraction, canalization, and forestation) and

climate change. In the past, several replenishment plans have been prepared, involving large,

cross-regional technical investments, but have not been implemented due to the lack of adequate

financial resources and environmental concerns. The aim of this study is to demonstrate a local

scale solution by experimental research, which has several environmental and economic benefits

and could contribute to ease the water shortage of the area.

Three approaches were used during the experimental research: (i) on-site field observations and

measurements, (ii) time series analyses of the monitored data and (iii) transient numerical

simulations to understand on-site processes. A field experiment was set up to lead rainwater from

the roof of a family house to the dug well in the yard. Furthermore, two observation wells were

established where the water level, temperature and electrical conductivity were recorded every

half hour. Water samples were taken from the dug well and the monitoring wells for laboratory

measurements. Precipitation was measured on a daily basis. The effects of shallow water injection

on water level and water quality have been monitored for a year and the project is planned to be

continued for at least one more year. In the second step, geomathematical methods have been

applied to analyze time-series data and assess the effects of injected water on water levels and

water quality. Moreover, a transient MODFLOW model was built (i) to evaluate the impact of the

injected roof water on the groundwater level, (ii) to separate the influence of natural infiltration

from the injected water, and (iii) to better understand the seasonal differences related to artificial

and natural infiltration processes.

The obtained results can help to understand the effects of rainwater harvesting through shallow

well infiltration, provide background information for further numerical simulations and contribute

to expand the design of similar systems on settlement and regional level. In the Duna-Tisza

Interfluve, rooftop rainwater harvesting and Managed Aquifer Recharge can be effective tools for

climate change adaptation and increasing groundwater resilience.
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