Additional File 2: Absolute gravity measurements at Honjo station

Earthquake Research Institute, The University of Tokyo, made absolute gravity measurements at the Honjo station of Tohoku University once a year from 2013 to 2018. The Honjo station is located near the west coast of Tohoku area of Honshu island, about 86 km west of Mizusawa. The gravity measurements were conducted in the same campaign as those for Mizusawa, using the same instruments. The measurement results are listed in Table A2-1.
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The temporal changes in the gravity acceleration at Honjo indicate different characteristics from those at Mizusawa. There was a rapid decrease in gravity from 2013 to 2014, and a rapid increase from 2014 to 2015. This suggests a possibility that the measurement result in 2014 was underestimated. Put aside the data prior to 2015, gravity indicated an almost steady increase in the period from 2015 through 2018. The average rate of gravity changes from 2015 to 2018 is approximately +1.1 µGal/year. This can be compared with the total subsidence of the Honjo station of about 100 mm in the period from 2014 to 2021 shown in Figure 6(b). This corresponds to a free-air gravity rate of about –3.5 µGal/year if we assume a factor of 3.08 µGal/cm. Therefore, the observed gravity rate at Honjo after free-air corrections was about –2.4 µGal/year. This negative rate is in contrast to the overall trend of gravity increase found at Mizusawa from 2014 to 2021 (Figure 4(b)). It is also different from the gravity trend at Honjo obtained by the GRACE/GRACE-FO measurements (Figure 7(b)).


Table A2-1: Results of absolute gravity measurements with FG5 absolute gravimeters at Honjo. Gravity accelerations are shown in terms of the values at 1.30 m above the floor. The mean gravity for the Jun 2018 experiment is 980,151,706.0 µGal if the instrumental offset is corrected. 1 µGal = 10–8 ms–2.

	Year
	Date
	Serial numbers of
FG5 / dropping
chamber
	Effective number of drops
	Mean gravity acceleration,
µGal
	Drop-to-drop scatter,
µGal
	Standard
error of mean gravity, µGal
	Instrumental offset, µGal

	2013
	June 24–26
	212 / 109
	9,100
	980,151,703.7
	7.0
	0.07
	–

	2014
	June 24–26
	212 / 109
	9,293
	980,151,695.5
	7.4
	0.08
	–

	2015
	June 9–11
	212 / 212
	11,837
	980,151,702.5
	10.1
	0.09
	–

	2016
	June 28–30
	241 / 212
	8,744
	980,151,703.8
	9.6
	0.10
	–

	2017
	June 27–29
	212 / 109
	12,932
	980,151,704.2
	6.3
	0.06
	–

	2018
	June 27–29
	109 / 241B
	7,615
	980,151,714.6
	14.5
	0.16
	+8.6



