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Abstract: The difference in observational performance between different seismological instru-
ments is not easy to find. In this paper, we discuss differences in the performance of observa-
tional seismological instruments on the same observation conditions, using a comparison of the
probability density functions (PDFs)of the noise power spectrum, based on an analysis of con-
formance of seismic recorded waveforms. After comparing the probability density distribution
of the power spectrum at different frequencies, as well as the distribution and median curves of
PDFs of the noise power spectrum, we obtained the quantitative observation difference of dif-
ferent instruments. This difference agrees with the difference of instrument characteristics and
transfer functions. By comparing the PDFs of the noise power spectrum, the quantitative and
visual differences in the observation performance of different instruments can be given. This is a
more detailed view of the difference between instruments and provides a reasonable evaluation
of the observation data.

o BEUE R Al (XHIS050SX) At [ M 72 o o 72 1 B 95 5 3 A5 B [=];
Al % 4 35 (20121ESLZ03 ) 1t 45 ¢ 0. La;
Wi BE  2017-06-23 Wt 240 f, 2017-12—-15 ¥k % K FH A& oA F
+ JBIE{E®E e-mail: manzhonggin@eyou.com E


http://dx.doi.org/10.11939/jass.20170137
http://dx.doi.org/10.11939/jass.20170137
http://radars.ie.ac.cn/CN/10.11939/jass.20170137
http://radars.ie.ac.cn/CN/10.11939/jass.20170137
http://radars.ie.ac.cn/CN/10.11939/jass.20170137
http://radars.ie.ac.cn/CN/10.11939/jass.20170137
http://radars.ie.ac.cn/CN/10.11939/jass.20170137
http://dx.doi.org/10.11939/jass.20170137
http://dx.doi.org/10.11939/jass.20170137
http://radars.ie.ac.cn/CN/10.11939/jass.20170137
http://radars.ie.ac.cn/CN/10.11939/jass.20170137
http://radars.ie.ac.cn/CN/10.11939/jass.20170137
http://radars.ie.ac.cn/CN/10.11939/jass.20170137
http://radars.ie.ac.cn/CN/10.11939/jass.20170137

462 i = 2 it 40 &

Key words: probability density functions; seismometer comparison; ambient noise
=
515

Mo = T R M R S PP B R AR R G P A Ay, AN [ R T 22 [ R X HE A AT e AR
Z 5N GBS A PR . AT R T M R L 4 2 52 A 22 (X B 55, 2008) , JX 2
MR T T IC SR K 22 1) f) — PR IR AT ST

— MR UL, LRI IC SRR T LI A% 18 ek ROR IR, NI, (AR SR X LA BT
A e R AN () 3t 752 1 22 [ B P BE 22 501 . (ELAS ) 4l 52 1 ) 552 s 0 2 531) 20 A %5 o e i X A =
Hrryxf b BV A ) E A B L AR THC SR IR TR AR AR | R RE S Mk (R
T BREEIR AT UM L IR AN SCREIRFE) | SRS MO | IR AF) AR A TS B I R LA K
RETE N BRI PR 2 R ] A R R AR U O SR R R L M RR T 2 1) B S o 0L
et — IR A AR MR A 225, 5 — 5w, O XA TR R B AS 510 R B A — Bk, eSS
P L F sk 86 2 S W 5 A — RS, (8 AN ) 3t R A I A S A SR B A I SRR, A
AT BE 52 0 B 2 A 4528 i, )b TS R AR TR UL, ROBTE B A B B0 R B T
TR WS AR SR DT R R EK B AR G T ST, T X — AR A AL 5k TR 2 B R
UL RE R B R A R M AR A TR R B R, R BOR R MR T R IC A TE—E Y 220 T
0HE Ak BRSSO AN [R] M T UL 2 A EULAY | R A A IR, )T L S 0 4% 5
B K0 de A PR 3%

AR SCALLRS LE P Ao S A0 2 A 2% T 90 % B P B IR 7R R R % JEE e 8 (probability density
functions, fif %5 24 PDFs) , LI t0 s 0056 A [ 43 A L0 7 B =2 [ 1y 2 5, DAARE 8 A B A AR 3%
SRS M PERE Z A A G 2%

1 PDF /3%

1.1 PDF &4t

PDF 4t i1 14: /& i1 Mcnamara I Buland (2004) T 2004 45 1 U4, 2 56 T 1% 50 1) 1 7 ) %
% % i (power spectral density, fii 5 > PSD) 43 7 ik, FI < i 8] Py 52 3% 3% 22 /9 3 B 1] 5% 4
BT 1 5 WL 5 3l W 75 K P 9 7 125 L 3O R X THAE S8 PSD 5 i Z AR TE T, HAETHR b AN
HE % A0 456 1 2 A N B9 58 R A, A AN 0 220 b 3R AT S MR R AN B B B SR 11 5RL PSD, i 2 X
ST 10 S BCHE R A7 AR () b 3, PRI O AT DAAE P 45 5000 % 2 M ) [ IR, K 2% o XT3 5 IR 7 194 5% i
{AILAE PDF W MER A (A5 9% 7 A & T HRE 11X B A b R 4R 2 i 1 Sk, 4 1T b R Bl i
il B MR KO L 3X — 5 VR AR R Ok 8 2 1 R PR [RIAT B, 7 56 B O A B g T 38
[ M 7Z 2 5 1E BF 55 2 (Incorporated Research Institutions for Seismology, fij 5 4 IRIS) 1 3¢ [E E K
i 2B W 5 M & 45 (Advanced National Seismic System, fiij 5 i ANSS) B9 808 45 PR AN 3 &5 1 0
%5 3 5 12 45 il (Mcnamara, Boaz, 2005; Diaz et al, 2010) . [E [N, PDF J5 i i Sk itk 2 b 9% FH
SR VTAR I 52 5 b EE B LI BT A, N . S P45 (2012) R ] PDF J7 i 43 B 1 AR AL M X Y
SRS 5B AR AU [F] M XY T R S RRAE, O 2 1 R T PDF 434 (9 PR 58 M S RRAE AT L X
i 2 5 P A ECE O B AT E B PEAL B R SE (2013 ) 8 ad X AN ] 5 B 1Y 15 0l T R R R
17 PDF 4307, £ 5 7 Ui 0 5 B L0 0 A 205 o e ik

PDF M3 7 L v AR O & e — A K i B i 8 e e i 22 35 T B, LUy fi



43 XL 45+ 5 T MR P AT 25 5 2 R K50 1% R UL A 7 R X L 463

Xt g — BB 54T PSD THL; SRS K BT A (4 PSD T A5 R TR S0, Mgt AR R —
WA, 2% T ARG W (AR T AT AT BE HH B B0 D A R (A B o R e, R

N,
me=ﬁ? )

e P(f, d) RoRMRN £ DRGSR d R MER B s N, RaUBURN i, ) %3 2% i
TE[d, d+3d) dB i Fl N 1 BRI E; N RN S, 2% Dl 384 % B 8 Hh 3R S 8.
1.2 HEAEITE

AR BN O F SAC #F (B 44T, JB/NT, 2001) 25 B Hb 7% 5 B 10 ) 14 35 (B Fn £k
PER S, B L BRALAS R N, A )RR S (B s m/s) 5 ) B B /INE I I R R 4 O 14 B
B} BEECHE 09 KB 1000 s (BN R4 B & & R 8 80%) , FH LA /1N PSD (05 25 @ X 43— Be i
P 479 T (Hanning) %5 00 5 40 B8, LLE 61 PSD $H52 6 19 22 38 52 0, I ) J1 2h 56385 45 1F & 14
3L 984T PSD 5 @ X4 /NiE 14 BE PSD &5 k17 ¥, 15 8%t Be i) PSD #4{H ; & X
PSD H{E 5 B HEAT 1/10 5500 U8 Dk, A5 20X B s br T 385073 43 Fi 19 3 B PSD; © M 45 41 5
XF IV B PSD fH 54 4 4 LA dB Ry B, GiiT 4540 K PSD M ME R 4 A, 45 2 & AUER i st I B
) PDF 25 35 @D 47 PDF 25 11K, Jf 5 2R 75 5 W 75 45575 (Peterson, 1993) F 8T Ik M 75
7 (new low noise model, & 5 & NLNM) Fl#r = M2 75 #% Y (new high noise model, &5~
NHNM) #E475%F L, DA 150 4 T e 70 25 (S0 30 2 45 A0 BE T 112 S W 7 198 0 A 175 100 . 3k 79 /1> A6 A
JE& Peterson 7E 7E 5 B /AT T A ER 75 A [E E HLFZ 4 0 1 1 S MRS T R S A5 Y .

TESZ PR GERHAL Bt FR b, A SCHEHL T AL AR H 2011 4F 11 A 1 H £ 20124 10 J 31 H
— AL SR IE i B A RO Ak B R X B AT AR B, 25 i PDF 25 2.

2  #H PDF Xt Lkt Eit45 14

R TAE T &2 2 AR R B T ASE R, P& R T AE R — I A 5% T i 5% 3
B P 2 A A — E B9 22 90, X b 22 590 AT LU B0 H M 52 R ) A UL Pk g, 38 1T L Sk PE A
H— R RS R IE R TAE. —BOoRUL, ARFIZEE | ORR T K E T, 80 F 28
RN TR) AR AR BR A M2 T, e SR BT g B 0 2200 . AXER S B X L A AN g
% 248 S50 A 0 3 8 2 5], 1T PDF SF LG U AT DL 45 i o o 00 6 L2 SR, S AR b 4 2R R LAY Bl
FRATT T e XL B 458 X AN () b 52 T 0 5 e R R, IR L S AT AL O AT AR R AN TR A 0
U 25 7 e SR B 156 A L 1) b A= 3
2.1 &

D] Sy 5 A5 b, 752 U T 5 5 A e e B A Y I E TR R DU B R 5 52 50 WF5Y 7 (SinoProbe) Y
TR, b [ b 5 B 2 B b T 5 T AN B b 7R R 24 M b AR F 9 T AE H R A A AR T RR 5
B 2 Bl AR T S I 2l WA R, AR R S 2011 4F 10 A E 2012 4F 12 7 . 7EII
], [E € & F 30 & G IR AT W, — & 0 TR IR Y, HLCE A R — K AR L,
PR IUT By DR S5 56 it , UL PR R — 3, R 08 ORI S e DR UE T G O KR Y o
TN TS ) S E, ATUUE L, XSS E S TR AW, H il SRR
PEOL R 5 BB WAL 2 803 W 2 50 m AR A7 E — i 1Y 22 501, B3 26 2 1] 48 - mT D3RS B 3
145 i PDF 75 75 BE 75 14 30t 0 22 3030 SO0 00 14k e ) 00 A 22 3310, DT 4R B 1 A3 2 5 B0 e g {1t
WAR B, H2F TS0 ORI 4 RE AT Bl ELAR I AL



464 b = 2 it 40 %

* 1 OMMER ) RS
Table 1 Main parameters of the observation instruments
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Fig. 1 Comparisons of seismic waveforms for different component between the mobile station and the fixed station
(a) and (b) are vertical component and synthesized horizontal component of distant earthquake, respectively; (c) and

(d) are vertical component and synthesized horizontal component of near earthquake, respectively
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Fig. 2 Cross-correlations of different component seismic waveforms of the mobile station and the fixed station
(a) and (b) are vertical and combined horizontal component of distant earthquake respectively; (c) and

(d) are vertical and combined horizontal component in near earthquake respectively
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