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Our work is motivated by the study of complex river systems, such as estuaries and braided rivers. We aim to
track salient features of these systems, such as channels or bars, over time. Our input data consists of a series
of digital elevation models that each capture the elevation of a time-varying terrain at a specific moment. Our
data is usually sparse in the temporal domain, which means that between two instances the terrain can change
quite drastically. To match features, we hence want to use the geometry as well as the topology of our data.
In particular, we summarize each terrain instance using a merge tree: a topological descriptor [1] that captures
the evolution of connected components of sublevel sets of the terrain (see Figure 1). To compare two merge
trees, we use the interleaving distance [2], which, intuitively, captures how far two merge trees are from being
“isometric”. The interleaving distance is based on a type of matching between the trees, called an interleaving,
from which we can induce a matching between (features of) consecutive terrain instances.

In our work, we tackle various problems to make the interleaving distance more applicable to time-varying
terrains. First of all, the interleaving distance is mostly oblivious to the geometry of the underlying data. We
therefore propose a variant of the interleaving distance, called the monotone interleaving distance, that puts
geometric restrictions on the allowed interleavings [3]. It turns out that this variant is related to the Fréchet dis-
tance between two 1-dimensional curves, which directly implies the existence of an efficient algorithm. Secondly,
the interleaving distance is defined as a bottleneck distance: the worst part of the interleaving determines the
distance. As a result, locally, an interleaving may not be optimal, thereby failing to capture local similarities
between the trees. We propose a notion of local similarity, called local correctness, and show that a locally
correct interleaving always exists [4]. We are currently working on implementing our results.
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Figure 1: The leaves and vertices of a merge tree correspond to minima and saddles on the terrain, respectively.
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