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The signal to noise ratio disturbance of ionospheric VLF
radio signal before the 2010 Yushu M;7. 1 earthquake
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Abstract: In Yushu, Qinghai province, a strong earthquake took place at
23:49:38 UT on April 13, 2010, with a magnitude Ms7. 1. Based on ICE ex-
periments onboard the DEMETER satellite, the VLF signal in 10—20 kHz radi-
ated by three ground transmitters and received on board of DEMETER satellite
revealed the attenuation of the signal to noise ratio averaged value in the region
with a radius of 500 km from the earthquake epicenter in a revisited period of
DEMETER just prior to the mainshock. On the other hand, there were no simi-
lar phenomena in 2009; on the contrary we found an ascending SNR in the cor-
responding time interval and spatial position. These ionospheric anomalies be-
fore the Yushu earthquake are highly regarded as resulting from the seismo-

ionospheric coupling.
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Table 1 Characteristics of some VLF transmitters around China
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Fig. 2 Average variance curve of electric field spectrum changing with frequency
prior to the Yushu earthquake (February 8, 2010-—March 12, 2010)

s NWC, RA JP s
SNR, . DEMETER
2000 km, , 1
100—200 km. s
s SNR
( 45 ) SNR
, DEMETER s s
2 DEMETER SNR ’ SNR
5 . s , 2010
Table 2 The time information of DEMETER 4 5 7
satellite five revisited periods just before A 12 DEMETER
the Yushu earthquake ’
’ T5 500 km
T, 02-08—02-20 '
T, 02-21—03-05 : ’
T, 03-06-—03-18 2009 SNR.
T, 03-19—03-31
Ts 04-01—04-13 o T —T; 2

VT all R NaTeV BiaYala R B al MY UR: DR s B b DR o T AR DR TS £ (P U £ TSI PR . | ) UV 7 A A



394 35
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3 2010 2 8 —3 12 RA SNR

Fig. 3 The SNR distribution for RA transmitter signal during the time
interval from February 8 to March 12, 2010
Blue triangle indicates the location of transmitters RA; and RAj, blue star indicates
the epicenter of Yushu earthquake, and blue circle and rectangle define the area with

epicentral distance of 500 km and the research region, respectively
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4 2010 DEMETER 5 RA
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Fig.4 The SNR distribution for RA transmitter during the DEMETER satellite five
revisited periods just before the occurrence time of Yushu earthquake in 2010
Blue star indicates the epicenter of Yushu earthquake, and blue circle defines

the area with epicentral distance of 500 km, the frequency is 11. 90 kHz
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5 2009 DEMETER 5 RA
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Fig.5 The SNR distribution for RA transmitter during the DEMETER

satellite five revisited periods in Yushu region in 2009

Blue star indicates the epicenter of Yushu earthquake, and blue circle defines

the area with epicentral distance of 500 km, the frequency is 11. 90 kHz
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