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Coseismic Response Characteristics of Water Level of
Shilin Well in Yunnan Province
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Abstract: Based on the coseismic response recorded by the water level of Shilin well in Yunnan Province in the
past six years, this paper analyzed the characteristics and mechanism of the coseismic response of Shilin
observation well in combination with actual cases. It was preliminarily discussed that the water level showed rapid
high-frequency oscillation and multiple oscillations during distant major earthquakes, gradually attenuated, and
then returned to normal. In short-distance major earthquakes, the water level showed steps up and down. The
duration and amplitude of both were related to the magnitude and well-to-epicenter distance. The results show that
the coseismic response amplitude of water level of Shilin well is correlated with well-to-epicenter distance and
magnitude, but it is not completely linear. The coseismic response time is later than the time when the earthquake
occurs, and there is a lag. The relationship between magnitude, well-to-epicenter distance, and lag time is
positively correlated. The larger the magnitude, the farther the distance, the longer the lag time; the smaller the
magnitude, the closer the distance, the shorter the response time.
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Fig.1  Borehole conditions of the Shilin observation well
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Table 1 Observation data of coseismic response of water level recorded by Shilin observation well from 2017 to 2022
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Fig.2 Minute value of water level during the Yangbi M6.6 earthquake
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Fig.3 Minute value of water level during the M8.1 earthquake in the waters south of Alaska,USA
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Fig.4 Relationship between the response amplitude of Shilin well and earthquake magnitude
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Fig.5 Relationship between the response lag time of the Shilin well and the well-to-epicenter distance
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Fig.6 Relationship between the response lag time of Shilin well and earthquake magnitude
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Fig.7 Relationship between response earthquake magnitude and well-to-epicenter distance for Shilin well
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Fig.8 Comparison of measured and fitted values of the coseismic response amplitude of water level of Shilin well

T

Hb 72 B8 i B RN Hb AR A AL HE ok A R AR
FE AR MR A T L i e KRBT (E, e %
5REY . IR B, BRI R KN
FLEESZ A T I KA g 0L F R RS L AR OC R SE R
R B 2 (e) IR B — 2 BUE A RE firh i [m] R 00 1,
EHMENER M) . ErhiE(h) BEMC, S
H Ml AR B £ 2 AR A )

lg(h)=048M - 0.331g(e) - 1.4 (3)

H 3, MEEE—ER, MRS RN
BRI A MRH—Emt, TR A= B A 3
T /D o fioh & ] 7% 1o (74) Hb 72 B 5 2% B RN, 0
DI B FZRE Fy im0, R, VR T HuF o
JCHIHL R RE R T 1074) + 3 5t AT 52 30 K 37 1)
N AR PG 2017—2022 4 1 8] A1 bR H- ] 522 i L7 %
P, X2 04 1) 5 ) 107 B i %% B E AT T ARLAS B 3%
2, ATRLE IR BHANCR R GIA 8k, ATk
SRR OIAHST, P MR KA [R] 52 AR R )
SEFRAE AN RE 52 45 FH L BRS i 7 «

K2 AU H 2017—2022 FHI7K AL E B NN BE B 2 E

Table 2 Energy density of coseismic response of water level recorded by Shilin observation well from 2017 to 2022
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