Seismic Noise Characteristics at the Romanian Broadband Seismic Stations

B. Grecu, C. Neagoe, D. Tataru, C. lonescu, A. Marmureanu

National Institute for Earth Physics, Magurele, Romania, bgrecu@infp.ro

Introduction Diurnal Variations Seasonal Variations

- GZR HHZ
- at high frequencies (> 1Hz), seismic noise 1s mainly associated with the coupling of man and man- m 5;
In the present work we study the characteristics of the seismic made machinery (power plants, factories, highways, etc.) energy into the Earth. a0 &
: - S : : - the cultural noise level is different from site to site depending on the source and the distance to the - seismic noise seasonal variations are observed usually in the microseismic band T - =
noise recorded at the Romanian broadband seismic stations using source. (1-205): - "2
power spectral density (PSD) estimates and their corresponding CFR HHZ GHRR HHZ - two prominent peaks in this frequency range: single frequency peak (T=10-16s) S 10" 1
1 : : | — —— 415 _, | 9 generated in shallow coastal waters and double-frequency peak (T =4 - 8 s) generated =1 0 B
Pl”ObablhtY denSltY functions (PDFS) (MCNamara and Buland, l 120 9 “ [ =) by the superposition of ocean waves traveling in opposite directions; L‘Ii_’ ﬁ
2004) This appro ach allowed us to investi gate the variations of N 10" 4 s & 10" 1 o0 g - computation of PDF median for each month of the year 2010 (figures on the right) 170 T
: : : : : T = T --105 at two stations, GZR and TESR -> strong power increase (~20 dB) in the secondary 'C“)_
the seismic noise related to time of daY> SCAaso1, location or type > 10 3 = | 110 =2 microseism band (2.5 ~ 8 s) during the first and last three months; 10 @
. . O | O 3 : : : 2 4 6 8 10 12
of installation. S 15 ¢ &£ NPV - computation of the PDF median for periods of three months, from December 2006 Month
= - -140 % g % to November 2010 (figures down): winter months (December 2006 - February 2007,
S s 23 120 4 December 2007 - February 2008, December 2008 - February 2009, December 2009 - 100 - TESR HHZ .
L - 150 S IC 425 = February 2010), spring months (March 2007 - May 2007, March 2008 - May 2008, f | <
° I I March 2009 - May 2009, March 2010 - May 2010), summer months (June 2007 - « 130 O
| 1% g g August 2007, June 2008 - August 2008, June 2009 - August 2009, June 2010 - August L - w0 S
Data and Method 0 2 4 6 8 10 12 14 16 18 20 22 160 09 a8 B 10 12 14 16 18 20 20 135 W 2010), fall months (September 2007 - November 2007, September 2008 - November 5 o 3
GMT Hour GMT Hour 2008, September 2009 - November 2009, September 2010 - November 2010); § - -150 é
- 1ncrease of the noise level during winter months; g 2)
Romanian Broadband - shift of the maximum of the double-frequency peak from shorter periods in the L 10K
I Seismic Network (RBSN) - summer to larger periods 1n the winter for all the stations except the stations close to 170 E
Network (2011) Ny A * e~ , 48 stations; - computation of PDF median Black Sea. M =
2 sy : BM&;,%;MM Sk 2y - data from J anuary 2006 for each hour of the day over a 30 2 4 6 8 10 2
A OMGAOT g : R -~ TRT RS to December 2010; days period (figures up); o Month |
2 E:igggo SNAY 3 ;: * a3 . P 2 \ - PQLX software - computation of PDF median Varzatz.on ll”lG tél}ez PDanggc;’éan as a function of month
= o B N L (MCN.amara and Boaz, in the frequency range 1 - 20 Hz . | w | at stations an |
2005); for daytime (10 - 14 h) and _ _‘é\"”_ter _ _\év‘”.ter _ _\év'”.ter
- noneed to screen the nighttime (O -4 h): respectively -100 SE;nrger -100 SS:Lnrger -100 SE;nngner

~ data for earthquakes, spikes,
calibration pulses, etc;
- Probability Density
Functions: useful tool for

* monitoring the network
performance and to evaluate
the seismic noise level at a

. glven station;
- several statistics can be
calculated - min, max, mean,

Fall

Fall — Fall

(only for vertical component);

- diurnal variations as the
difference of the daytime and
nighttime noise levels (figure on
the left);

- the highest diurnal variation
at MSAB station (17 dB) and the
lowestat CVD1 station (3dB);
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Nighttime noise levels and noise level difference between daytime and nighttime in
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Geographic Variations

Overall Network Performance
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0. 0. Sl - Probability Density functions are
100 100 P . . . . .
= c " pvestgation of fhe vaniation used to evaluate the seismic
5 x -l ol the background se1SmMIC NO1Se as 0.05 - 100 s Band (0.01 - 20 Hz) 0.05-1sBand (1-20Hz) 1-20 s Band (0.05 - 1 Hz) : :
}g }g a function of geographic location; | ) | ﬁ k : | - background noise at RBSN StathIlS;
Y 407 Y M7 - maximum median noise levels : _ _
§ g are mapped across RBSN network dB In the frequepqy rgnge I 20 HZ
e - > - in three period bands: 0.05 -100 s, 71 all stations exhibit diurnal variations
& & ‘ - - - -84 . e
0.05-1sand I -20s; | I . o e _ | related to cultural activities:
_ _ - natural neighbor interpolation -97 \ . BETE o e e ol & i . Sk, M eow e 5
200 — 200 e method is used for mapping the k SR e By S p— 5 — e . N ' - Seasonal variations are observed
0.1 1 | 10 100 0.1 1 | 10 100 median noise levels: DO . " A Y a0 0 REDOPRI (T e { | “ B R pig R : . . . . .
| rered ® | PSD e dianpj;;f;cmss RBSN - stations with higher noise Bj’: _aum, I-138 BAZB;S}.,_‘ 1n the IIllCI:OS@lSIIllC band (1 20 S)’
gy omantan broadband levels in the proximity of the cities 7N & - High noise levels are observed for
and on sites with softer rock o v % stations in the vicinity of the cities
- the lowest difference in noise levels, reaching 20-25 dB, is observed for periods between 2 and conditons, , d di fq-
10 sec (secondary microseism); - ,tﬁohwecrl nmseklevelzftm sites D o o and on sediments;
- for the primary microseism band (10-20 sec), an increase of the difference in the noise levels can WILH NArder 1ock conditions, gr—— T _— - Low noise levels are observed for
be observed from 20 dB at T~10sec to 30 dB at T~20 sec; tati hard I
- for periods shorter than 2 sec (cultural noise), the power of the vertical components ranges SLalions On Nard rocks.
between-160dB up to-90 dB; PDF median noise levels mapped across the Romanian territory in three period bands
- the horizontal components are noisier than the vertical component (tilting effects) at periods
larger than 10 s.
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