Accepted Manuscript = [IMNOLOGICA

Title: Natural ponds in an agricultural landscape: External
drivers, internal processes, and the role of the
terrestrial-aquatic interface

Authors: Gunnar Lischeid, Thomas Kalettka, Matthias -
Hollédnder, Jorg Steidl, Christoph Merz, Ralf Dannowski,

Tobias Hohenbrink, Christian Lehr, Gabriela Onandia, Florian

Reverey, Marlene Pitzig

PII: S0075-9511(16)30052-4
DOI: http://dx.doi.org/doi:10.1016/j.1imno.2017.01.003
Reference: LIMNO 25560

To appear in:

Received date: 28-6-2016
Revised date: 9-12-2016
Accepted date: 20-1-2017

Please cite this article as: Lischeid, Gunnar, Kalettka, Thomas, Hollander, Matthias,
Steidl, Jorg, Merz, Christoph, Dannowski, Ralf, Hohenbrink, Tobias, Lehr, Christian,
Onandia, Gabriela, Reverey, Florian, Pétzig, Marlene, Natural ponds in an agricultural
landscape: External drivers, internal processes, and the role of the terrestrial-aquatic
interface.Limnologica http://dx.doi.org/10.1016/j.1imno.2017.01.003

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.limno.2017.01.003
http://dx.doi.org/10.1016/j.limno.2017.01.003

Natural ponds in an agricultural landscape: External drivers, internal processes, and the
role of the terrestrial-aquatic interface

Gunnar Lischeid?% Thomas Kalettka?, Matthias Holldnder?, Jérg Steidl®, Christoph Merz!, Ralf
Dannowski?, Tobias Hohenbrink>%3, Christian Lehr?, Gabriela Onandia?, Florian Reverey'?, Marlene
Patzig?

L. Leibniz Centre for Agricultural Landscape Research, Eberswalder StraBe 84, D-15373 Miincheberg

Z: University of Potsdam, Institute of Earth and Environmental Sciences, Karl-Liebknecht-Strasse 24-
25, D-14476 Potsdam

3: Now at Technical University of Berlin, FG Ecohydrology and Landscape Evaluation, Ernst-Reuter-
Platz 1, 10587 Berlin and Technical University of Braunschweig, Landscape Ecology and
Environmental Systems Analysis, Institute of Geoecology, Langer Kamp 19c¢, 38106 Braunschweig

4 lischeid@zalf.de

Keywords

Ponds; kettle holes; water quality; land use; hydrogeomorphic type; shore vegetation

Abstract

The pleistocenic landscape in North Europe, North Asia and North America is spotted with thousands
of natural ponds called kettle holes. They are biological and biogeochemical hotspots. Due to small
size, small perimeter and shallow depth biological and biogeochemical processes in kettle holes are
closely linked to the dynamics and the emissions of the terrestrial environment. On the other hand,
their intriguing high spatial and temporal variability makes a sound understanding of the terrestrial-
aquatic link very difficult. It is presumed that intensive agricultural land use during the last decades
has resulted in a ubiquitous high nutrient load. However, the water quality encountered at single
sites highly depends on internal biogeochemical processes and thus can differ substantially even
between adjacent sites.

This study aimed at elucidating the interplay between external drivers and internal processes based
on a thorough analysis of a comprehensive kettle hole water quality data set. To study the role of
external drivers, effects of land use in the adjacent terrestrial environment, effects of vegetation at
the interface between terrestrial and aquatic systems, and that of kettle hole morphology on water
quality was investigated. None of these drivers was prone to strong with-in year variability. Thus
temporal variability of spatial patterns could point to the role of internal biogeochemical processes.
To that end, the temporal stability of the respective spatial patterns was studied as well for various
solutes. All of these analyses were performed for a set of different variables. Different results for
different solutes were then used as a source of information about the respective driving processes.In
the Quillow catchment in the Uckermark region, about 100 km north of Berlin, Germany, 62 kettle
holes have been regularly sampled since 2013. Kettle hole catchments were determined based on a
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