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Abstract—We present results of an acoustic tomography experiment conducted in a stratified lake at super-kilometer ranges. With a view to assimilation into an Operational Forecast System, we report the first application of the Matched Nonreciprocity Method (“MNM”) to quantify current-induced nonreciprocity in acoustic transmission. Previously tested only on synthetic data motivated by conditions in the Florida Strait, our MNM processing yielded plausible estimates of depth-averaged current between two transducers at R= 6.6 km.  In view of the relative weakness of lake currents as compared to coastal seas, experience from our inland waterbody should be directly applicable to DA in the ocean.
  Conditions and some results of the experiment are now described to support our claim of commonality with coastal oceanic applications.  In late November 2018, five near-bottom transducers were deployed at bottom depths ranging from 9 to 68 meters in the North Basin of Lake Biwa, Japan, with horizontal separations between the transducer pairs ranging from 6.6 to 15.2 kilometers. Over a period of 13 days, the transducers performed quasi-simultaneous reciprocal transmissions every ten minutes, using 11-bit maximum length quasi-random sequences modulating a 5 kHz carrier frequency. Observed arrival time evolution, and ray tracing simulations, support the identification of two distinct patterns in the recorded signals: an early group predominantly traversing the warm epilimnion, and a later group propagating through the colder hypolimnion.  Analysis of travel time nonreciprocity focused on the two stations, separated by 6.6 km, that communicated reciprocally for the entire 13 days.   After a wind-induced excitation, the early and late arrival groups yielded an anticorrelation in their respective travel time nonreciprocities. 
