Supplementary material 

1. Key CSID characteristics from GNSS tomography reconstruction
Table S1 provides key CSID characteristics derived from GNSS tomography reconstruction, detailing the first observations of CSID at various altitudes. Given that the epicenter (37.49°N, 137.27°E) is located at the northern edge of mainland, our focus is mainly on the characteristics observed above and south of the epicenter where dense data are available.

It is important to acknowledge the potential uncertainties in the 3-D tomography technique, particularly in precisely determining the exact time and location of the initial disturbance. To mitigate this, we have carefully examined the reconstructions visually, in the 200–400 km altitude range with a resolution of 50 km. This table provides a structured and accessible reference for researchers interested in the altitude-dependent evolution of the perturbations, complementing the visual analysis presented in the manuscript.

Table S1. Information on first observations of CSID at various altitudes
	Altitude (km)
	Time (UT)
	Minutes from the EQ onset
	Location Lat/Lon
(N/E)
	Horizontal distance from epicenter (km)
	Propagation velocity from epicenter (m/s)

	~200
	07:19:30
	9.5
	37/137.5
	60
	370

	
	
	
	37/137.75
	70
	370

	
	
	
	37.25/138
	70
	380

	~250
	07:19:30
	9.5
	37/137
	60
	450

	
	
	
	37/137.25
	50
	450

	
	
	
	37.25/137.5
	30
	440

	
	
	
	37.25/137.75
	50
	450

	
	
	
	37.5/138
	70
	450

	~300
	07:19:30
	9.5
	37.25/137
	40
	530

	
	
	
	37.25/137.25
	30
	530

	
	
	
	37.25/137.5
	30
	530

	
	
	
	37.5/137.75
	50
	530

	
	
	
	37.5/138
	70
	540

	~350
	07:20:00
	10
	37.25/137.25
	30
	590

	
	
	
	37.5/137.5
	20
	580

	
	
	
	37.5/137.75
	40
	590

	~400
	07:20:30
	10.5
	37.25/137
	40
	640

	
	
	
	37.25/137.25
	30
	640

	
	
	
	37.5/137.5
	20
	640



2. Method for calculating sound velocity
In the manuscript, sound velocity () at a given altitude is calculated every 10 seconds using the following equation:
, 
where adiabatic index , Boltzmann constant  J/K,  and  are taken from the NRLMSIS-00 model:
[bookmark: OLE_LINK249][bookmark: OLE_LINK250] is the temperature at a given altitude in kelvin, D(1) is He number density (cm-3), D(2) is O number density (cm-3), D(3) is N2 numb	er density (cm-3), D(4) is O2 number density (cm-3), D(5) is Ar number density (cm-3), D(6) is Total mass density(gm/cm3), D(7) is H number density (cm-3), D(8) is N number density (cm-3), D(9) is Anomalous oxygen number density (cm-3). 

The input parameters for the NRLMSIS-00 model are listed in Table S2. These include the day, time, geographical location, and solar/geomagnetic activity indices:

Table S2. Input parameters for the NRLMSIS-00 model
	Input 
	Day
	Time
	Latitude
	Longitude
	F10.7
	81-day avg. F10.7
	Ap

	
	Jan. 1
	7 UT
	N
	E
	131.2
	156.2
	4



