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Tab. 1  Statistics of basic parameters of main instruments at the fixed stations in Hubei crustal deformation network
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Distribution of the fixed stations in Hubei

crustal deformation network
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Fig. 2 Response for atmospheric variation on minute value data recorded by cave stain meter at Macheng Station
(a) high pressure without rainfall; (b) low pressure with rainfall; (c¢) the details processed by wavelet method;

(d) the details processed by wavelet method
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Fig. 3 Response for temperature variation on minute value data recorded by titlmeter at Macheng Station
(a) minute value data in NS component recorded by vertical pendulum tiltmeter; (b) the details processed by wavelet method
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(a) minute value data recorded by cave strain meter;

(b) the details processed by wavelet method
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Fig. 6 Response for typhoon on second value data recorded by vertical pendulum tiltmeter at Huangmei Station

(a) second value data of VP; (b) the details processed by wavelet method

NS

-54.9 (a-1)

Ml X 1027

% -
X -
Z;g o
=
=
z 105 (0-3)
<
2 o1
5 139?\{\/\/\/\/\/’\/%/\[\/\
[ 25 75 27 2% E) 30 31
E
H  aon
FefiA] - H- 1

EW

10.9 F (a-2)
E
X.1.50
3‘2
=
E
139

24 25 2% 27 28 29 30 31

05

2011
FREAT (b-zl) V(A8 2~4min)
2 ol |
X 4 T
= 27 T T T T T T 1
= 24 25 26 27 28 29 30 31
g 05
2 01
A AR 2~4min)
L >
3 -las
= 619 T r T T r T 1
Sg 24 25 26 27 28 29 30 31
= 05
B 01

mfi/E-H-A

A7 w34 EAZMEBSAEIN HIE ST S NG (2011 -05 -24 ~30)
(a) VSA{UA8ME; (b) /N7 EACER 407y

Fig. 7 Response for typhoon on minute value data recorded by vertical pendulum tiltmeter at Yichang Station

(a) minute value data of VS; (b) the details processed by wavelet method



53 PIMEARI S . RAIAETAS AL XS H 5T AL LI ) 52 M AJF 5 417
2‘2 2525 (a-1) }j{ii#jl/ 5 g3y @) A AtETHy
/ / X
% 26 /\/\\7 e M\/ B IIPA e V/\/f \/\r,m,\f.,mJ\/&/\ /\/\/\,,,
A gyl . . . 163 . L .
Fad 21 22 23 24 ﬂﬁ 21 22 23 24
o7 o7
- 2009 2009
S s ed TWE S sp (9 AR
Iy m“\j“// I X 4l
gx T ey
B 21 72 73 24 2 BeeeT 2 25 2
07 o7
2009 2009
o 36 01 s FRENL) ATFEE: 128~256min)
i 32.1M 2 OAOGF/\/\/MI—\/\/\A/\/\/\/—\/M/\/\/’W
B 66 : : E=JERT L . )
21 22 23 24 21 22 23 24
07 07
2009 2009
R 128~256min)
3 1022.000-3) S (-4
t 11([)]1272:[] R g ZT;:WWWWMMN\N\M
7101270 1 lu]ﬂ” -0.598 L L |
21 22 23 24 2 2 z 24
07 07
2009 WA 2009 RHA/ZF- - T1
B8 BREHMNE IS K S TN FTH LR

(a) {HRRARAL T B E /NI 73 4s

3 (b) Al AUV B E/ N AR (2009 -07 -21 ~23)

Fig. 8 Response for temperature disturbance on line strain data at Huangmei Station during the solar eclipse event

(a) the details of line strain curves processed by wavelet method; (b) the details of temperature and

atmospheric curves processed by wavelet method
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Research on Influence of Atmospheric Environmental Change on
Crustal Deformation Observation

SUN Ling-li"*, LI Ming'*, LONG Tao’
(1. Key Laboratory of Geodesy, Institute of Seismology, CEA, Wuhan 430071, Hubei, China)
(2. Earthquake Administration of Hubei Province, Wuhan 430071, Hubei, China)
(3. Network and Computing Center, Huazhong University of Science and Technology, Wuhan 430074, Hubei, China)

Abstract

Tidal minute value data of digital crustal deformation in Hubei province from 2003 to 2013 are applied to an-
alyze the response rule of observational crustal deformation on influence factor of atmospheric environmental
change (atmospheric pressure, rainfall, typhoon and solar activity) by wavelet transform analyze method. The
research results show that the influence of near surface atmospheric environmental factors on deformation observa-
tion data has the different characteristic in different frequency. The influence frequency of atmospheric pressure
and temperature on deformation observation data mainly concentrates in low frequency range (64 ~128 min) .
The tidal data respond to rainfall mainly concentrates in frequency spectrum from 0 to diurnal wave (0 ~32 min)
along with high frequency noise and non-tidal components. The influence of typhoon on tidal data is significant
in high frequency spectrum of 1 ~4 s and 2 ~4 min. The strain observation data responds to the eclipse in low
frequency (128 ~256 min) at Huangmei station in 2009.

Key words: atmospheric environmental change; crustal deformation; tidal anomalies; wavelet analysis;

response spectrum



