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Objectives

(3.1) To guide the interdisciplinary and domain-specific applications of connectivity science so that suitable abstractions
from the specific systems can be used to advance both the theoretical underpinnings of connectivity science (WP1),
and to test the application of the methods developed in WP2; (3.2) To explore and understand commonalities in the
structure and dynamics of a range of complex systems and hence of the respective concepts that have been developed
across scientific disciplines; (3.3) To test the applicability, compatibility and enhancement of consistent methods from
one discipline to the other. Fulfilling objective 3.3 will feed back to WP1 for checking theoretical consistency and for
developing the theoretical framework of Connectivity Science and to WP2 for providing feedback on methods.
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WP3 (leader Dr C. Kimmich, MU): Exploring applications of Connectivity Science to understand,
adapt to and manage complex systems.WP3 provides an analytical umbrella for the disciplinary and
interdisciplinary applications of Connectivity Science in the network. The underlying motivation of
these applications is the need for a better understanding of complex systems in order that they may be
better adapted or managed. Consequently, research conducted in WP3 is closely linked to our non-
academic partners and real-world challenges. The applications are driven by hypothesized theoretical
relationships between SC and FC (WP1), such that each application is informed by the key theoretical
problem that drives the application. The applications of Connectivity Science that are integral to WP3
draw upon the methodological framework developed in WP2 and are clearly aligned to one or more of
the topics addressed therein. Applications of Connectivity Science are crucial to advancing the work
of _our_non-academic project partners who have driven putting together the objectives of WP3.
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Description of work and role of partners

WP3 - Exploring applications of connectivity science to understand and manage complex systems [Months:
1-48]

MU

Task 3. 1: Identification of methods from one discipline that could be taken across and applied within another. To be
compiled by all ESRs, with each ESR bringing disciplinary/cross-disciplinary expertise (UDur, JU, MU, AMU, EUC,
BOKU, UNIVIE, AAISCS, Environment Agency).

Task 3.2: Link hypothesized theoretical structure-function relationships and transferrable concepts/insight with
applications to inform them about the most suitable theoretical objectives and most innovative and appropriate concepts
from other disciplines and their potential for application.

Task 3.3: Provide information on the potentially most suitable methods applicable to a specific application, given the
research theme and the hypothesized relationship to be tested. Each theory and method-focused ESR will provide
suggestions concerning suitable methods to the application-focused ESRs. Each application-focused ESR will then
evaluate these in the next task.

Task 3.4: Apply concepts, theory and methods to a specific problem statement developed in Task 1, ensuring maximum
cross-disciplinary collaboration and collaboration between the ESRs.

Task 3.5: Identify and evaluate the links between theoretical relationships, methods and applications, given the research
theme and the hypothesized relatmnshlp to I}e tested Multlple methﬂds will be used in single empirical applications to
evaluate their potential s c 3 - e results of this task.

MU will coordinate the actmtles of WP3 and examine applications nf catastmphlc transitions (ESR4), time-scale
detection (ESRS), and critical nodes (ESR9). MUV will provide related analyses concerning flows of resources (ESR12).
UDur will assess the importance of spatial and temporal roles of critical nodes (ESR1) and scaling (ESR6) to applications
of Connectivity Science, and the transfer of network modelling ideas across disciplines (ESR13). In addition, UDur
will use the i-CONN network as a working example of Connectivity (ESR14). EUC will apply a software tool newly

developed as part of WP2 to astrophysics, neuroscience and archacology (ESR7). BOKU will examine applications of
resilience in socio-ecological systems (ESR8), and UNIVIE will apply hotspot and hot moment analysis to management
of human-impacted catchment systems (ESR10). AAISCS will assess applications of time-dependent connectivity
analysis (ESR11). EA will apply Connectivity Science approaches to determine the most effective interventions to
prevent pollutants getting into and being transported through the water network.




List of deliverables

Deliverable L
1« | Deliverable Title Lead beneficiary Type" Dissemination level'® Date (in
Number 17
months)
D3.1 Cross-disciplinary 8 - MU Report Public 23
applications of methods
D3.2 Testing of theoretical SC- | ¢ 11, Report Public 38
FC relations
Links between theoretical
D3.3 relationships, methods, 8 - MU Report Public 44
and applications

Description of deliverables

11 ESRs contribute to WP3 with their PhD theses (month 44) plus scientific publications from each ESR. D3.1 —
D3.3

D3.1 : Cross-disciplinary applications of methods [23]

D3.1: Aug 2021
D3.2: Nov 2022
D3.3: May 2023

Report detailing potential for cross-disciplinary applications of methods

D3.2 : Testing of theoretical SC-FC relations [38]
Testing of theoretical SC-FC relations across varied applications (and publishing of results)

D3.3 : Links between theoretical relationships, methods, and applications [44]

Report evaluating the links between theoretical relationships, methods, and applications
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Schedule of relevant Milestones

Due

h‘[ll#ﬂﬂl:: Milestone title Lead beneficiary Date (in Means of verification
S months)

Overview and optimization
of the network's potential -

MS1 The network’s potential 1 - UDUR 2 to be completed during an
online meeting at the start of

the network.

Populating the ITN database 9- AMU 21 Populated database ready for

MS4 with disciplinary data interrogation
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