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Abstract With the development of IoT technology, a large number of IoT devices and new applications are ex-
pected to emerge, generating a large amount of data. These data include spatio-temporal data (STD), which is
needed only at a specific time and place. In our previous research, we proposed a spatio-temporal data retention
system (STD-RS) using vehicles, aiming to construct a new network that allows spatio-temporal data to stay in a
specific time and space range. However, when the STD-RS is operated in real space, there is a possibility that the
STD is sent outside the target range due to malfunctions caused by errors in location information, reception signal
strength, software program bugs, etc. As a client who wants to use the STD-RS to stay spatio-temporal data, it is
important to ensure the reliability of the period and range of the STD. In this study, we propose a new method of
STD-RS. In this study, we propose a new multi-layered blockchain for auditing STD-RS. In this method, STD-RSs
generated from real space are shared and managed across multiple organizations, while the upper layer records the
movement history of STD-RSs to verify whether they are malfunctioning. Since it is important to shorten the block
search time when using blockchain to audit the reliability of STD-RS operation in real time, we devised an efficjent
block search method that does not depend on the total number of blocks, and showed that the method can search
in a certain time even when the number of registered blocks increases with time.
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