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Long-term, high precision lysimeter network an important tool to validate soil models
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TERENO = TERrestrial ENvironmental Observatories

The main goal of TERENO was to create observation platforms on the basis of an interdisciplinary and long-term aimed research program. By the aid of SoilCan-lysimeters, an ideal network was built between the four different TERENO-observatories with their highly instrumented test sites. Within the four
TERENO-observatories at 13 different experimental sites, in total 126 lysimeters were filled monolithically and the measurements were started in October 2010. The lysimeters have been cultivated as grassland or arable land with a standardized crop rotation: winter wheat - winter barley — winter rye — oat.

Climate Feedback Concept Exemplary Results

+ Observation of long-term effects of climate change on terrestrial systems with the “same Water balance equation with parameters measurable via instrumented lysimeters:
soil” under different climate conditions and a special focus on: AS=P+C-D-ETa-T
* terrestrial hydrology AS = change in soil water content, P = total precipitation, C = dew/hoar, D = drained/leached
* N-/C-cycle water, ETa = actual evaporation, T = transpiration (plants)
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humid to dryer conditions and from colder to warmer temperatures. This relocation was
performed according to the expected climate changes. The lysimeters were transported from
their place of origin to Selhausen (atlantic climate) and Bad Lauchstaedt (continental climate). s
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* model development
« model calibration — remote sensing
Consistent experimental design
Land use changes
* Bridging the up-/down scaling processes 5
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Eig. 6; Rainfall per day and mean daily temperature at Wiistebach lysimeter station (left) and at
Selhausen lysimeter station (right)
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Y Long-term mean value of air temperature For the observation period (2010-2013):
SoilCan Lysimeter Co ept n (calculated for 1979-1999): Waistebach 8.0 °C (range -12.9 to 25.9 °C)
Mo, Waiistebach 7.5°C Selhausen 10.9 °C (range -8.3 t0 28.8 °C)
Definition lysimeter; a vessel filled with disturbed/undisturbed soil of an ecosystem that permits Selhausen 10.0°C
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Eig. 1; Sectional drawing of a lysimeter and a service pit of a SoilCan hexagon including the 8 Yy lysimeter station, Wiistebach lysimeter station and at Selhausen lysimeter station.
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Conclusion

i L ) ¢ ] th " I £ origin (Wiist b' h Eifel) and translocated to Selh * The measurement of a precise water balance is enabled taking into account the most
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I3 1 Eig, 2; Sectional drawing of a lysimeter Trends for a more rapid carbon turnover of the soil organic matter were observed in the
with controlled lower boundary. | To determine the water balance in the lysimeters and to validate their functionality, a tracer warmer and drier locations.

Suction rake/cups, bidirectional || experiment was started in January 2014. To 90 lysimeters of the network, about 25 g of Problems arose in controlling the lower boundary conditions of the lysimeters due to

pump, reference tensiometer | potassium bromide were applied simultaneously. During the initial period (first three months), widely varying groundwater levels between origin and new location.

Welghod water inside the lysimeter and outside || water samples were taken once a week and and thereafter at two-week intervals.

reservoir in the the natural field site. The tracer experiment is on-going (Groh, J., et al. : Numerical study of different bottom boundary

conditions on the water flow in lysimeters, Vadose Zone Journal. in prep.).
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