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[bookmark: _GoBack]Abstract: Locally coupled Kuramoto rings provide a simple setting for probing high-dimensional basin geometry and multistability [1,2]. For nearest-neighbor coupling, stable twisted states are labeled by winding number, and their basin sizes follow an approximately Gaussian distribution [1,3]. This behavior was recently explained by a separation between rapid winding-number stabilization and slower correlation growth [3]. This work examines how this mechanism changes under finite-range coupling and frustration. Simulations show that increasing the coupling range preserves a Gaussian-like distribution for moderate fixed ranges but narrows it, suggesting greater effective stiffness. For sufficiently large ranges, the distribution collapses toward the zero-winding state, consistent with a crossover to a mean-field-like regime where local independence is lost. Signed coupling has the opposite effect: weak negative coupling remains close to Gaussian scaling, whereas stronger frustration produces fat tails, slow glassy stabilization, and concentration near highly twisted states. Analytically, the nearest-neighbor argument is reformulated in continuous time. Inside the forward-invariant phase-difference region, the dynamics is a weighted diffusion. A comparison estimate for circular distances between two solutions replaces the Euler finite-propagation step and gives a locality bound with Poisson-tail decay. Thus, over the relevant logarithmic time window, the phase difference at one site is determined, up to small error, by a logarithmic-size neighborhood. This supports the weak-dependence and central-limit mechanism behind Gaussian basin-size scaling. For coupling ranges beyond nearest neighbors, single-coordinate trapping fails, so fixed-range extensions should rely on forward invariance, locking-time estimates, and energy decay. Overall, locality and frustration act as competing mechanisms controlling the persistence and breakdown of Gaussian basin-size scaling.
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