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Distributed Acoustic Sensing Eachimperfection can change its

S it osition due to an acoustic field
" o 900000000
DAS } OPTICAL FIBER H H

Acoustic field
N

v

Phase difference measurement
A

Measurements of imperfection position changes
inside the optical fiber give information about
the acoustic fields affecting the cable

Acousticrand
vibration signals

MpeunmywiecTea

-

Bbicokoe NpocTpaHCTBEHHOe paspelueHune (~M).

Bbicokoe BpeMeHHoe paspelueHue (~ k).

Bonbloi npocTpaHcTBeHHbIW oxBaT (6onee 100 Km).

Bo3aMOXHOCTb MCNONb30BaHWA YXKe NPOJIOXKEeHHbIX ONTOBOJIOKOHHbIX Kabeneii.
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HepgocTaTku v orpaHu4eHHsA

+ DAS mMoOXeT perucTpupoBaTb CKOPOCTb AgedopMaunin ToNbKo BAOb BONOKHA.

» Gonbloi o6bem gaHHbIX (~ThB/geHb).

» TpyaHO y3HaTb TOYHbIE KOOPAWHATbI NONOXEHUA Kabens 1 ero cBA3b C
3emMne.

MpuroaHo ANA ropofiCKUX TEPPUTOPUWIA W OTAANEHHbIX MeCT (OKeaHbl, ByNKaHbl, NefHAKU U T. 1.).




* CKBa)KMHHBIE W ToBepXHOCTHBIe DAS npu pa3eeke u
no0bIue NMone3HbIX HCKOMAeMbIX;

* MOHUTOPUHT pe3epeyapoe CO u uccneoBaHni B obnactu
reoTepMa/bHOM 3HepriH;

* MaCcCHBHAas M aKTHBHAA ceiicMuueckas ToMorpadus, Kak
Ma/ornyOuHHas, Tak u my0oKas;

* celicMOIOrHs 3eMIeTPACEHHUE, B T.4. MATOMArHUTYIHBIX U
MUKDPO3EM/IETPACEHHIA;

* aHa/M3 U3MEeHEeHHA CKOPOCTel MonepeuHbIxX BOJH;
* 3yUeHHE KPHOCHEPHBIX CUCTEM;

* HHAEHEPHAA ['EDCl]HE!H[{H, B T.4U. HCCJIEOBdHHA B
Merarnoauccax;

BH3ya/Iu3aLys yMa;

* MOpCKas reodM3HKa, B T.U. KAPTHPOBaHHE Pa3/iOMOB,
M3yueHHe UX [JBIKeHHiT; pacnpe/eneH|s 0TI0KeH!iT Ha
menbde, aHaMM3 OKeAHHUECKMX MUKPOCEICM U MPWIHEOE;

* THAPOCEHCMOIOTHA;

* paHHee TNIpeyTIpeX/eHK e 0 3eM/IeTPACEHHH 1 L[yHaMH;

* MOHHTOPHHI BYJIKdHOB;

= DAS I CEMCMOMETPUSA: npnMeHeHus

MpumeHeHne

O6Hapy»XeHWe 3eMNETPACEHHA U CEACMMYECKUIA
MOHWTOPMHT (NOKanbHble 3eMNETPACEHKsA)

OGHapyeHWe 3eMNETPACEHHA U CEACMMYECKKIA
MOHMUTOPUHT (TeneceicMmuKa)

AHanu3 ceACMUYECKOoro Wyma

Menkaa cTpyKTypa NoEEpPXHOCTH

[opoAcKOi MOHMTOPKHHT Hegp

MOHWUTOPUHI HeTH, rasa U MUKPOCERCMUYHOCTH

FeoTepmaanbJe NPUMEHEHWA

MecTto

TynoH (©OpaHyua)

Ot 3anagHoro
CakpameHTo go
Byonexpa (KanudopHua)

Monesaa cTaHUKA
PuumoHg (Bepknu)

MNoGepexke CaHCUKy
(AnoHua)

Crandopa (KanudopHua)

KaHapa

Epeitgn Xot CnpuHre
(Heeapa)
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Webster et al. (2013),
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Li and Zhan (2018)




CUCTEMA AYHAW: OB30P
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= Global DAS Month: 0630p
. — PubDAS

G Iobal DAS monitoring mo nth FEbruary 2023 a PUBIic Distributed Aco;es(’;igc?eenncseirsig datasets repository for

Zack J. Spical, Jonathan Ajo-Franklin?, Gregory C. Beroza’, Biondo Biondi®,
Feng Cheng?, Beatriz Gaite*, Bin Luo®®, Eileen Martin’, Junzhu Shen®,
Clifford Thurber’, Loiic Viens'
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erbert Wang', Andreas Wuestefeld®, Han

Xiao®", Tieyuan Zhu®.

Andreas Wistefeld

Senior Research
Geophysicist / Technology
Lead Fiber Optics

N RSAR

Gunnar Randers vei 15
N-2007 Kjeller, Norway
MVA: 974374765

Potential participants

The IRIS Distributed Acoustic Sensing (DAS) Research Coordination Network (RCN) is coordinating
a global measurement campaign of fibre systems in the period 1-28 February 2023.

The IRIS DAS RCN is coordinating a global measurement campaign of fibre systems. The campaign is planned from
1 Feb - 28 Feb 2023 and shall contain DAS systems of triggered data from teleseismic events (>*M5, USGS
catalogue). We are looking for contributions from academia and industry (downhole, pipeline, ...) o




Global DAS Month: TpeboBaHuns

MapameTpbl TpeboeaHwna Pexwmum MAK OyHain
YacToTa gUCKpeTH3auuK no 100 'y 1000 'y
[NpocTpaHcTBEHHaA ~20 M ~1.6M
BblBopKa
OnuHa ucnonbayemoro ot 800 m ~680M
BOJIOKHa
baza namepeHuA 20m
NnuTensHoCTb 3anucu 1 yvac
MNpooonXUTENbHOCTL 02.2023 18.01-13.03.2023

JOononHutencHo 14 deepana 2023 r. 6bina NpoBefjeHa HenpepbiBHas
perncTpauma NpoAoIKUTENBHOCTLH 24 Yyaca c YacToTOW AUCKPeTHU3aLuMK,
50 I'u.

lNporpammHbie KoMnoHeHTel [MAK [lyHain CeilicMmuka:

o Parser (earthquake.usgs.gov);
» Copier (konbuesoi 6ydep 3 yaca);
¢ Resampler (napameTpbl NepeguCcKpeTn3anmm).
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Global DAS Month: npuesaska

aTylWKa
BHYTPM

NAK "OyHan

- - 1
-g
2
#
z*
8

|E] KonwpoBaTe KOOPOWHATHI
+ [OobaswvThb TOUKY B KOHEL ceHcopa
+

+ NobaswTe Konogey

¥ + [o6asuTb NMHeRHBIA 06beKT

T8 COMPANY

[lpocTpaHcTBEHHaa NpuBA3ka 18 [dyHaw
o & MpuBA3Ka
43.742 P
=  WHTepnondauwa
s . ."-:I:-,l:--..'(.'_n
.l’m MPoOHORLIMECKOTR
43,741 - CrmgruuR™,
FAQ PAH
A
[ ]
L . .
43.740 -
] 'y .
43.739 A %n
£
-]
-]
43,738 e
-]
ﬂ Y
[ -]
‘ +
43.737 e
o
‘-.
4
by L -
43.736 ™ =
A
T T T T T
42 660 42 662 42 .664 42 666 42 668



Global DAS Month: 3anmncaHHble cobbITUSA
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AHanuns: Anropmntm oueHkn OCLL

event_id us7000j5vr us7000j5s5¢ us70005pu us7000]Ssy usG000jqxe us6000jqxg us6000jqzy us6000jrof us6000jr2a

az 31361 4435 310.67 30743 293.60 29345 58.65 5202 30.68

baz 91.83 291.86 54.74 7593 9329 9324 258.68 2b4.64 31548

calib 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

channel STR STR STR STR STR STR STR STR STR
inates_latitude 4374 4374 4374 4374 4374 4374 4374 4374 4374
ates_longitude 42,66 4266 4266 4266 4266 4266 42,66 42.66 4266
degfromorigin 8397 8918 69.99 1451 1365 13.50 13057 120,04 133.62
delta oM 0. 0.m 0.m 0.m 0.0 0.01 0.01 0.0

distance 478.65 478.65 478,65 478.63 478.65 478.65 478.65 478.65 478.65

endtime 2023-01-20T18:20.. 2023-01-20T11:55...  2023-01-20T06:19.. 2023-01-20T13713..  2023-02-23T01:33..  2023-02-23T01:51.. 2023-02-23TM1:20.. 2023-02-23T13:5B.. 2023-02-23TI8:17...

event_depth 24,625.00 162,000.00 47,894.00 10,000.00 9,000.00 10,000.00 10,000.00 182,599.00 10,000.00
event_lat 275 16.14 3892 -17.95 38.06 3813 -33.90 -24.00 -6.06
event_lon 126.94 -62.15 14270 -176.31 7323 7307 -1325 -66.75 -106.51

event_mag 5.00 6.10 5.00 5.30 6.70 510 5.40 5.20 5.00

event_time 2023-01-20M7:49.. 2023-01-20T1:23.. 2023-01-20T05:48.. 2023-01-20T12:41.. 2023-02-23T00:37.. 2023-02-23TO0:55. 2023-02-23T0:23.. 2023-02-23M3:00.. 2023-02-13M721.

kmfromorigin 9,340.61 9,927.90 7,801.87 16,135.71 263549 2,618.85 14,489.87 13,343.44 14,865.06
location MaM Mah Mah MaM Mah MaM Mah MNaM MaM
n_rms 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
network TBDAS TBDAS TBDAS TRDAS TRDAS TRDAS TRDAS TBDAS TBDAS

npts 375244 375243 375243 375243 410981 410981 410981 410982 3931N

o 2023-01-20T17:49..  2023-01-20T11:23.. 2023-M-20T05:48..  2023-00-20T1241..  2023-02-23T00:37.. 2023-02-23T00:55. 2023-02-23T10:23..  2023-02-23T13:01..  2023-02-23T17:2.
o_arl_name P E E Pdiff P P Pdiff Pdiff Pdiff

o_arl_time 2023-01-20T18:02.. 2023-01-20T11:36.. 2023-01-20T05:59.. 2023-01-20T12:58.. 2023-02-23T00:42.. 2023-02-23T01:00.. 2023-02-23T10:39.. 2023-02-23T13:16.. 2023-02-23T17:38..

o_clst_err -TA14 1517 -1am 9.06 342 5452 -40.72 -40.38 19.09
o_clst_name sP sP PP Pdiff R F sPKIKP sPdiff Pdiff
o_clst_time 75815 815.01 Bns1 1,025.31 33862 0.3 1,156.04 957.86 97433
oname MoluccaSea  Guadeloupe regio... near the east co..  Kermadec Islands... Gormo-Badakhshan... Gorno-Badakhshan... Off the coast of... lujuy, Argentina  cenfral East Pac...
5_amp 2029 1817 15.80 P} 70.88 1154 .68 PEAE] 17.86
5_rms 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

s_time 2023-01-20T18:03.. 2023-01-20T11:37.. 2023-01-20TO6:02. 2023-01-20T1Z58.. 2023-02-23T00:43.. 2023-02-23T00:59. 2023-02-23T10:43.. 2023-02-23T1317.. 2023-02-23T1737..
sampling_rate 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
starttime  2023-01-20T17:17..  2023-01-20T10:53..  2023-00-20705706..  2023-01-20M1210..  2023-02-23T00:25.. 2023-02-23T00:43...  2023-02-23T10:0.. 2023-02-23T12:40..  2023-02-23T170.
station 00025 00025 00025 Do025 00025 00025 00025 00025 00025

snr_db -1.56 -6.68 -0.82 118 2539 -13.55 -216 118 345
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AHanuns: YyBCTBUTE/IbHOCTb Kabessi B rpyHTE
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AHanns: Bannpaauna gaHHbIX

Depth:10.00km - Dist:15732.11km - SB.06deq T8 COMPANY
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AHanun3: CnekTpanbHbI aHann3
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2023-02-06 10:26:32.485000 - 10:36:32 (UTC) 2023-03-04 06:58:00.279000 - 07:08:00 (UTC)
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AHanun3: CnekTpanbHbI aHann3

T8 COMPANY

YacToTta, lu

Yacrora, Mu

o
= us7000jh99 - 61OM - 2023-03-04T706:41:23.1130002
i EHOGE CHLHAT 0 Kermadec Islands, New Zealand
600 —— OKHO LWyMa |
—— OKHO CUr{ana u 1
Y 400 cpes 5l W ‘ !
o 3 —— cpe3 0.5Tu : 20 [l
§: 200 nepeoe BCTYNNeHWe §
- 0 g
g g 20
= 200 r:
0
G ) S J v
A _— .
S 400 ) e S ) S _a0 VCXOOHLIA CUrHaN | o é
2 ¥ ¥ x¥ o 2 2 —— OKHO WyMa = 2 0, v %
& Bt 2 < ¥ ¥ ¥Y @ g v —— OKHO CUrHana E% & ¥ 0 0 A v
[ & X ¥ & KE ¥ & 60 cpes 5Ty o5 i A5 A% %A
—800 — cpe3 0.5y
4 LA A A AL A A —— MepBoe BCTYM/IeHne FUTE U O 6 § XX ik
-80 - -
o ¥ bo\'j' ﬁo\-'s 60\-"&0 603" 607;'0 601'\’ oM e 400 A0 420 420
o o o o ) Qhﬁ QLQ QLQ o 9 o o
5 CnekTp pedopMmauum = CnekTp gedopmauunn
e
~ — uym ET — wym
= s s —— cArHan
~ -125 — NLNM ~ -125 = NLNM
E — nabopaTopHbiit Wym T8 flyHan E —— nabopaTopHiit wWym T8 QyHain
= -150 — wym 14 ce 2 _150 — wym 14 tes
5 )
= =2
= =
5 -175 g 8
o o
E| 3
£ 200 g -200
£ B
§ g -225
E -225 E
o o
g =
= us6000jllz Turkey 7.8M = -250 us7000jh99 New Zealand 6.9M
o -250 i
0 =
E 8 275
£ -275 L
x 7]
L [ =
= J <
= 10- 101 10! 107 10- 10 1ot



3a OCHOBY B3ATa CeHCMOJIOTHYECKAs MoAeNE HC-
TOuHHKa bpioHa [23, 24]|. B 3TOil MoaelH OlleHKa
CMEeKTPaTbHOIl aMILIUTYILl 00beMHOIl BOIHbB Q( f)
Ha 3MHULIEHTPATEHOM PacCTOAHUHK ry, OT UHCTOUHHKA C
BETMUUHON celicMHUeCcKOro MoMeHTa M, ¢ yueToM
NOTIYCTUMBIX YIIPOIIEHHI MapaMeTpoB onpenensieT-
CH Kak

__w
Q)= —% ., 0T, (1)

(7]

rae f—4actora 00beMHOM BOIHEL, f. — YacTOTa cpe-
34 AMIUTMTYIHOTO CIeKTpa oObeMHBIX BOJIH, B3dTas
s3geck paBHoil 0.15 T, a §, — HH3KOYaCTOTHAs
ACUMIITOTA AMIUTHTYIHOTO CHeKTpa 00LeMHOI BOJI-
HBI, MPOTIOPLUHOHATbHAS CeHCMHUYeCKOMY MOMEHTY:

Q, = — 8% 2
4anrp;V,V5

3nece V,, V., U py, pr — COOTBETCTBEHHO CKOPOCTH
00BEMHEIX BOJIH H INIOTHOCTH IeQJIOTHYSCKHX TTOPOI
B UCTOYHHKE M MpHeMHUKe, ) — No0OpOTHOCTh Cpe-
NIbl, XapaKTepU3YKIIas Heyrpyroe 3aTyXxaHue BOJHLI
BOOJIb MIYTH PacrpOCTpaHeHHS W B3sTasA LI [IpHBe-
NeHHOH OLieHKH paBHOIi 400, HakoHel, Fr 1 5, — nBa
Oe3pa3MepHLIX MapaMeTpa, CBSI3aHHBIX C JAMarpam-
MOIl HAMPaBIeHHOCTH CeHCMUUECKOTO HATYUEeHHS H
C OCODEHHOCTSIMH pa3MelleHus] NpHeMHHKa ceii-
CMHUYECKHX KoIeDaHW Ha MOBEPXHOCTH 3eMJIM MITH
Ha HEKOTOpPOil IIyDHMHE OT Hee.

CelicMiuecKada MarHUTYIa M, cBsizaHa C CeHCMH-
YeCKHM MOMeHTOM M, BeIpaxeHHEIM B H/M, cooT-
HOlIeHHeM [24]

M, =§<lgwo)—9), (3)

AHanmns: Koppenauna napameTpos

Log10(CK3 ckopocTb aecdopMmaum * pactosaHue)

[oTH. 1 g/c*km]
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3aknryeHne: BeiBOAbI

* Teopernueckasi olleHKa CMeKTpalbHOW aMIUVIUTyAbl OObLEMHOM  BOJHBI
coryiacyeTcsi C pe3y/bTaTaMy 3KCIiepUMeHTa

* H_IHPOKHE BO3MOKHOCTAX TIPpHUB/IEHEHHA OITOBO/IOKOHHOM TeXHOJIOTUUA LT
PELIEHWA TPAOUIIMOHHBIX 34144 CcelCMUYeCKOTo MOHHUTOPHHI'A

e (Co)Has 3aBUCHUMOCTBb AAAI'PAMMBI HAIIPpABJAEHHOCTH [OJIA PA3/IMYHLIX THIIOB
BOJIH, d TAKXKE OT YIVIa MEKAY HAIIpABJIEHHEM JIMHEHHOT O TI0J/I0)KeHHsI CeTMeHTa

BOJ/IOKHA W HAITIPpABJ/IEHHEM IIPHUXO0d4d CeliCMHUYeCKOH BOJIHBI

 TemmeparypHble (UIYKTyal[ud BHOCAT 3HAuUWTe/IbHYIO [IOTPElIHOCTb B
HM3KOUaCTOTHOM CelCMMYeCKOM /[haria3oHe

* TPEG}’ETCH METOAWKA OLI€EHKH Kd4Y€CTBd JdHHBIX

L X
016



[1aHbl 1 NepcnekTnBbI Early waning earthiquake system

* CogepillecTBOBaHHE a/rOpUTMOB oLjeHKH OCIII basted fidlstribbled fiber-ottlcs sensor

= (o]

BrisiB/ieHWe JPYTUX XapaKTepHbIX MPU3HAKOB
oOHapy)KeHUs MePBbIX BCTYTUIEHMI

CpaeneHue c ApyruMu DAS

MogenupoBaHue

Pa3nuyHble reoMeTpuyeckre KOHQUrypaluu
Bo/10KHa (TOMOMOTHS)

OlleHKa Mnepe/jJaTOYHOM XapaKTepPUUTHKH TPYHT-
KabeJ/Ib-BOJIOKHO

Pa3paboTka METOIUKH BaIu/Ial[u JaHHbIX
CpaBHeHHe C KjlaCCHUeCKUM CelCMOMETPOM

Anroputmbl 06paboTKu ceficMUue CKUX
MacCHUBOB

[ITymorioiaB/ieHHe

MaiiHHOe ofOydeHue




Pa3smbiwneHmna N Ha Temy onepaTrBHOIO
pa3BepTbiBaHUA DAS «/lyHal» B 30HaxX perncrpaymnm
aPTepPLLOKOBOW aKTUBHOCTU
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