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Research on the Characteristics of Typhoon “Matmo”
Using Continuous Gravity Data from Fujian Province

ZHONG Ji-mao, GUAN Yu-mei, YANG Jin-ling
(Earthquake Administration of Fujian Province, Fuzhou, Fujian 350003, China )
Abstract: Fujian Province is located on the southeast coast of China, and is affected by a number
of typhoons between May and October every year. At present, there are three continuous gravity
observation stations in Fujian Province (Xiamen, Zhangzhou, and Fuzhou stations) and gPhone
gravity meters are used at these stations. The tenth strong typhoon of 2014, which was named
“Matmo”, crossed the island of Taiwan, landed at the southern coastal town of Gaoshan, Fuging
City, Fujian Province, on July 23 at 15 : 30, and then weakened into a severe tropical storm.
Taking this typhoon as an example, we used the continuous gravity data to study: (1) the rules
governing changes in the strength and predominant frequency of the microtremor signal caused by
the typhoon; (2) the relationship between the typhoon’s predominant period and its strength and
moving speed; and (3) extraction of non-tidal information from the continuous gravity data. The
results were as follows: (1) The amplitude of the signal that was recorded by the three stations
changed from strong to weak as typhoon “Matmo” moved from close by to far away, and weak-
ened rapidly after landing. This result was consistent with the actual situation. The predominant
frequencies with time changed similarly because Xiamen station is relatively close to Zhangzhou

station. The closer the distances are, the higher the {requencies are: this may be associated with
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the signal propagation path and the nature of the medium. (2) The relationship between the

typhoon’s predominant period and its strength and moving speed is complex, which may be relat-

ed to the twisting path and complex terrain. (3) The coastal continuous gravity observation inter-

ference can be divided into two categories: long-term and short-term. A Kalman filter can effec-

tively remove the long-standing, more regular interference components. Under normal circum-

stances the filtering result is almost a straight line, which is useful for judging whether the data

are normal.
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Fig.1 Distribution of continuous gravity stations in Fujian

Province and track of typhoon“Matmo”
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Fig.2 Frequency spectrum analysis results of typhoon

“Matmo” recorded by the three continuous gravity

stations in Fujian Province
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Fig.3 Raw data recorded by the three continuous gravity
stations in Fujian province during the typhoon

“Matmo” and the filtered results
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Table 1 Fitting values of model parameters

28 K & i I G
a 3.592 3.782 3.758
b 0.198 4 0.273 —0.070 6
¢ —0.008 996 —0.008 921 0.002 399
Vo 24.70 28.48 43.01
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Fuzhou station under normal circumstances
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