[OPHbIA MHCTUTYT A
OTpen akKTMBHOWM CEMCMOOKYCTUKMN @Eﬂa%ep

KoJyinyecrBeHHas OIICHKA YYBCTBUTC/IBHOCTH
OIITOBO/JIOKOHHBIX PACHPCAC/ICHHDBIX TATYNKOB HA OCHOBAHNH
JAHHBIX MCKCKBA’KHMHHOTO ITPOCBCUYNBAHUISA

Yyraes Asiekcanap BajieHTuHOBHUY!
CumukuH /Ileauc EBrenbeBuu?

TeaukoB Apremuii /IMurpueBuy?

! TopHbiit uHcmumym YpO PAH
2000 Ilempodgatiibep



a.) Fiber-optics have imperfections
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DAS — Distributed acoustic sensing
(PacnpeneneHHbIC aKyCTUUECKHUE

OaTYMKH )

Lindsey, N. ], Rademacher, H., & Ajo-Franklin, J. B. (2020). On the
broadband instrument response of fiber-optic DAS arrays. Journal of
Geophysical Research: Solid Earth, 125



HNuTepporarop DAS
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baza npuema (Gauge length) u mrar cmemienus
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H3mepsembie mapamMeTphl
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= Daley et al., 2015

(S,



I[I/IarpaMMBI HAIIPABJICHHOCTH OIITOBOJIOKOHHBIX HJATYHUKOB

— 2 1
A=A, cos’a A=A, |cos a sin q BOJIOKHO
A=A,cosa

Ny
nagatoLlemn
BOJ/IHbI

BOHOKHO/////////

IIpomonpHas BoJIHA [loniepeynas BoJIHA

Ilo mamepuanam: Mateeva at al., 2012; Kuvshinov et al., 2016; Willis et al., 2016



Kabenp B CKBaxuHe
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Kabenp Ha MOBEpXHOCTH




CrocoObl U3MEHEHUS JUarpaMMbl HaIPaBJICHHOCTH
(den Boer, Meteeva A., Kuvshinov B.et al., 2013; Innanen, 2017 )
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BapuaTnBHOCTE CHCTEM HAOIIOACHUI

In the fibre

¥ Icequake

=== DAS fibre S
vV Geophone

&[> DAS interrogator (in tent)
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Hudson, T. S., Baird, A. F.,, Kendall, J. M., Kufner, S. K., Brisbourne, A. M., Smith, A. M.,

et al. (2021).

Distributed Acoustic Sensing (DAS) for natural microseismicity studies: A case study

from Antarctica.
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Journal of Geophysical Research: Solid Earth, 126, e2020JB021493.
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YyBCTBUTEIBHOCTH CIIUPATIBHOTO BOJIOKHA
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PacnpeneﬂeHHe YYBCTBUTCIILHOCTHU 110 OCAM
Y MOJIYYEHUE PABHOMEPHOW AUarpaMMbl HAIPABJICHHOCTH
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BOJIOKHO

JlnarpamMmbl HaIIpaBJICHHOCTH IPU CIIUPATBHON HAMOTKE




AMHHHTYI{HO-‘I&CTOTHBII\/JI OTKJINK JTUHCHHOIO IIPUCMHHKA

A(x) = A, sin (kx)
% ¥ ¥ ¥ ¥ k = 2nf/V, BOTHOBOE YMCIIO,
\ J
|

A, — MakCUMaJIbHas aMIUIUTYy/a CUTHAJIA.
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AmMnNAnTyAa, OTHOC,

AMIIUIMTYAHO-YAaCTOTHBIE XapPaKTEPUCTUKH
IIPU PACIPOCTPAHECHUH BOJIHBI BJIOJIb BOJIOKHA

V =2500 m/c
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Buaumas yactora Inpyu perucTpalu JMHEUHBIM IIPUEMHUKOM

T =T/|cos |
Jo =/ lcos |
k, =k |cos |
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3aBUCUMOCTh AYX OT yIia nmajaeHus, OpsiMO€ BOJIOKHO
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AMIUIATYIHO YaCTOTHBIM OTKJIHK CIHUPAIbHOIO Ka0es

Yyraes A.B., TapaHTuH M.B. AMNAnTyaHO-
4aCTOTHbIN OTKJIMK pacnpenesieHHoro
aKyCcTmyeckoro ceHcopa DAS co cnupanbHomn
HaMOTKOW BOJIOKHA. [OpHbIe HayKu n
TexHosorum. 2023;8(1):13-21
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AMIUIATYIHO YaCTOTHBIM OTKJIHK CIHUPAIbHOIO Ka0es
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Silixa iDAS 2
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CroupalibHbIN Ka0enb npousBeaeHHbIN 110 3aka3y [' 11 YpO PAH
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[IpakTrueckue nmpuMepsl
MIPUMEHEHHUS

OIITOBOJIOKOHHOM CUCTEMBI pETUCTpaLin

(DAS)



BepxHekaMCKkoe MECTOPOKICHUE
kanuiiHo-maruueBbix coneil (BKMKC)
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O6wan onTuyeckaa AauHa npuemHoit | 6300 m
JINHUN

CymmapHaa pgamHa nonesHbiXx Yy4vactkos | 3100 m
npUemMHoOn NMHUN

LWar nyHKTOB Nnpuema 0.5m
Konunuyectso peructpupyrowmx KaHanos B | 6200 e
CKBaXXMHaX

O6uee onTMUYecKoe 3aTyXxaHue Ha IMHUU 3.5dB
basa npuema (Gauge length) 10 m
OnnHa 3anucm 300 mc
Lar aAuckpeTU3aLmMm No BpemeHu 0.2 mc

Cucrema
OIITOBOJIOKOHHOTO
MOHMTOPHHIA
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Bpewms, mc

CpaBHenue ruipo@oHoB U DAS

lIpamas eonna, kpamunocms 16

I'my6una, m
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CpaBHeHuEe THAPOPOHOB 1 DAS
[l onosnasa eonna, kpamuocms ~800
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MeKCKBaXXHMHHOE MPOCBEYMBAHUE HAa KOPOTKOM 0ase
Ob6wuti nyHkm 8030yx#cOeHUs
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MeKCKBaXXHHHOE IPOCBEYMBAHNE HAa KOPOTKOM 0as3e
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OOIui MyHKT MpreMa

OO01Mi MyHKT BO30YXKIEHUS
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PacueT OTHOIIICHUM CUTHAJ/IITyM
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OTHOWeEeHWe aHeprui, ab
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BBIBOOBI

* [Ipu peructpamnuu ONTOBOJIOKOHHOM CUCTEMOM HEOOXOAUMO
VUUTBIBATH XAPAKTEP PETUCTPUPYEMOTO BOJIHOBOIO OIS U
ayMarpaMmy HallpaBJICHHOCTH CUCTEMbI HAOMOACHU N

* HacTOTHBINW COCTAB PETUCTPUPYEMBIX BOJTHOBBIX IOJIEU
OTIIMYAETCA IJI CIIUPATIBHOTO U NPSIMOI0 BOJIOKHA

* [Tosmy4eHbI KOJIMYE€CTBEHHBIEC OLICHKN YyBCTBUTEIILHOCTH
OIITOBOJIOKOHHOK CUCTEMBI peructpanuu: ot -12 n1b 1o -15 ab mo
CPaBHEHHUIO C TUAPODOHAMHU B CKBAKHUHE



[OPHBIN UHCTUTYT
YpO PAH

bnaropgapto 3a BHMMaHMe!

Yyraes Anekcasap BajeHTUHOBUY
chugaev@mi-perm.ru
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