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Abstract: Extreme disasters cause severe damage to power facilities and communication disruptions, hindering dispatch
centers from obtaining critical operational information and impairing post-disaster decision-making. To address scenarios
where terrestrial base stations (BSs) and backhaul links are partially damaged, unmanned aerial vehicles (UAVs) can es-
tablish multi-hop integrated access and backhaul (IAB) links to restore power communication connectivity. To further en-
hance situational awareness and spectrum reuse, this paper proposes a software-defined networking (SDN)-controlled,
UAV-assisted integrated sensing and communication (ISAC) method for power grid emergency communication recovery.
An air-ground multi-hop network model comprising available terrestrial BSs, control centers, and UAVs is developed,
unifying access coverage, sensing accuracy, pilot resources, slice routing, and bandwidth reservation into a single optimi-
zation framework. To tackle the high problem complexity and network state uncertainty, a surrogate value function-based
multi-timescale rolling optimization (SVF-MTRO) approach is proposed. Specifically, UAV deployment and sensing
tasks are determined at a second-level timescale; routing and slice bandwidth reservations are updated based on real-time
link states at a hundred-millisecond timescale; and ISAC scheduling alongside traffic forwarding is executed per radio

frame based on instantaneous resource block capacities. Simulations on an IEEE 39-bus system demonstrate that the pro-
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posed method effectively guarantees the latency performance and service recovery rate of critical power communication

slices, while significantly enhancing the data delivery capability of the emergency communication network.

Key words: integrated sensing and communication, power grid emergency communication, multi-hop networking,

software-defined networking, multi-timescale optimization
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