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Bapiauii mubuHu BoqoiMu € PpUYMHOIO Bapialliii ii BIacHUX (ceioBux) KoauBaHb. Po3pobieHo yaiocKoHaleH Ui
METOJI TUCTaHIIIi1HOTO KOHTPOJIIO IIMOWHU BOMOMMU, SIKUIA BUKOPUCTOBYE OaraToOKaHaIbHMIA JOCTYM IO KOMILIEKCY
MOJIiB KOJIMBaHb CEUIIIOBOTO MOXOKEeHHSI. PO3IJIsSIHYTO OCHOBHI METPOJIOTiUHI XapakKTepUCTUKKU MeToay. Yy TIuBiCTh
npuiiMaya KOJIMBaHb BUZHAYAETHCS 3aTyXaHHSIM CUTHATY B CUCTEMi BoJoiiMa—TipuiiMay i 0OyMOBIIIOE NabHICTh Iii
MeTony. 3aTpMMKa yacy iHTepIipeTallii CHTHaJTy CTAHOBUTD LIIOHAMEHIIIe iHTepBaJl, SIKMIi OXOILIIOE TPHUBATICTh MOIIH-
PEHHSI CUTHAJTY B CepelOBMUIIL i TPMBATICTh NMCKPETH3allil MiBIepioay CEMIIIOBUX KOJIMBaHb. 3aBalOCTIKiCTh CUCTEMU
BOJOMIMa—TipuiiMay MoB’si3aHa 3 ii 3MaTHICTIO PO3Pi3HATU CUTHAJM i3 3a1aHOI0 JOCTOBiIpHicTIO. BunaakoBy moxuoky
METONY BM3HAYalOTh 3a BapialliiMu TMepiofliB Ceilll, 3yMOBJIEHUMU 30BHIlIHIMU NTpUYUHaAMU. OOTPYHTOBAHO MOX-
JINBICTh 3aCTOCOBHOCTI METOJY IiJl YaC KOHTPOJIIO MOBIILHUX 3MiH IJIMOUMH BOAOWM.

Kumiouosi cioBa: Bapiallii mepiofiB ceiilln, moJie ceioBUX KOJMBaHb, ITOJIe MiKPOCEMCMIYHUX KOJIMBaHb, MOJIe MiKpoba-

POMHUX KOJIMBaHb, (hi3MuHa MpUpOaa CUTHATY.

Beryn. CtaH TeXHOT€HHOTO HaBaHTaXK€HHS Ha
TEPUTOPil YKpaiHM 0OYMOBJIIEHWI HASIBHICTIO HA Te-
PUTOPiIX CYMiXHUX I€PKaB riApoAnHaMiuHO Hebe3-
MeYHnX 00’€KTiB, aBapii Ha SKMUX MOXYTh MAaTu
TPAHCKOPAOHHUIM XxapakTep. Tak, OXO0JomXyBau
Kypcpkoi aromHoi enektpoctaHiii (M. KypuaTos,
Pocig, 100 kM Ha miBHIY Big M. CymMH) po3TalloBa-
Huit Ha 3amaBi p. CeiiM. YHaACIIIOK MPOPUBY Ham0,
SKMMHU YyKpiruieHo Oeperu, 3a0pymaHIOBajbHI peyvo-
BUHMU MOTPAMJISTh Y BiIKPUTI BOOOTOKM, PiBEHb 3a-
OpymnHeHocTi Boau y p. CeiiM pi3Ko MigBUIIMTHCS,
1110 MO>XHa 3aiKCyBaTh Ha TPAHCKOPAOHHOMY CTBODI
B ¢. Trorkine [11].

Asapii Ha 203 ykpaiHCBbKUX 00’€KTax ITiIBHILE-
HO1 Hebe3NmeKu MOXYTbh 3yMOBUTH HaA3BUYAlHI CH-
Tyallil peTiOHaJbHOIO Ta JE€P>XXaBHOTO piBHIB. Benuka
KIJIBKICTh TaKMX 00’€KTIB 30cepemkeHa B JIOHEUBKIlA
(19 om.) i Jlyrancekiii (8 om.) obmactsax Ta B ABTO-
HoMHit Pecmyomimi Kpum (8 om.) [10]. I3 3aro-
CTPEHHSIM TEPOPUCTUYHOI CUTYallil B A€pKaBi A1 HUX
BUHUMKAIOTh iMOBipHi TepopucTHyHi 3arposu [11].

3a obMexxeHOoCTi iHpopMarii IToA0 IMOWH Bimma-
JICHUX BOIOMM, 30KpeMa il 4yac TPaHCKOPIAOHHOTO
MOHITOPUHTY TiIPOJOTIYHUX 3arpo3, €IWHOI0 MOX-
JIMBICTIO TIPOTHO3YBaHHS HaA3BUYAMHOI CUTyaLil
BU3HAHWM TUCTAHIIMHUN KOHTPOJB [2].

AHani3 ocTaHHiX mocJimKenb i myOmikamii. JIs
oprasizauii i 3a06e3rneyeHHs] 3aXUCTy HACEJeHHS Bif
HACJTiIKiB HAA3BUYAHHUX CUTYaLlili CTBOPEHO 3arajib-
HOJEPKaBHY CHCTEeMY 3B’SI13Ky, OTIOBIIIIEHHS Ta iH(hOP-
matm3anii MHC VYkpainn. KomimiekcHoio Tporpa-
Moio ii po3BUTKY (Bixm 04 6epesns 2004 p., Ne 109-p)
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nepeadauyeHo po3po0JeHHSI MaTeMaTUUYHUX MOJEIICH,
METO/iB, AJITOPUTMIB i MPOrpaMHUX 3aCO0IB OILiHIO-
BaHHS PU3WKIB BUHWUKHEHHS, MPOTHO3YBAaHHS PO3-
BUTKY HaA3BUYANHUX CUTYaIlii.

3anpoIoOHOBAaHO AUCTAHIIMHUN KOHTPOJIb TJIM-
OMHM BONOWMH METOIOM, 3a SKHUM 3IiHCHIOIOTH
aHani3 ii BimacHMX (cedIloBMX) KoiuBaHb [2]. MeTa
METONYy — OTpMMaHHS iH(opMmalii II0g0 BOIOIM,
Oe3nocepeaHiil JOCTYN A0 SIKMX 3HAYHO OOMEXXEHMIA
abo B3araji BincyTHiil. [103UTHUBHOIO PUCOIO AUCTAH-
LIHHOTO KOHTPOJIO € MOXJIMBICTb CIIOCTEPEXEHHS
JIEKITBKOX BOJIOMM OJHOYACHO, 1110 3a0e3IeyeHo 0a-
raToKaHaJbHUM XapaKTepOM CTBOpeHOro iHdopma-
HiiHOrO MoJjsA. baraToKkaHaJbHICTh MOJISI BU3HAYAETh-
CS TAaKUM PO3MOAIIEHHSIM KOJUBAHb BOTOWM:

- TIPOCTOPOBMM, MOB’SI3aHUM 3 HANPSIMKaMU TIpU-

X0y CMTHAJIB;

- YacOBHUM, 3YMOBJICHHUM iX aMIUTITYIHO-MOMIYJIbO-

BaHUMU CepissMU (CeaHCaMM);

- YaCTOTHMM, CIPUYMHEHUM MOPDOMETPUIHUMU

XapaKTEPUCTUKAMU BOIOWM.

[HbopManitHUMKU cuUTHajlaMyd BU3HA4YeHO 30y-
JOKeHI CEMIIOBUMM KOJMBAHHSIMHU MiKpPOCEHCMiuHi
XBWJIi, CEPETOBUIIEM MOLIMPEHHS KOJUBAHb — 36 MHY
KOpy.

CelIIoBUMM KOJMBAHHSIMU 30yIKYIOTbCS MiKpO-
Gapomu (po3nomis aTMOchepHOTO TUCKY Hajl 36MHOIO
noBepxHeio) [13].

BukopucTtaHHS Mig 4Yac BUMiplOBaHb ABOX i
OurbIe iH(MOpPMAIIMHUX CUTHAJIB Pi3HOI (Di3WIHOI
MPUPOIN MiIABUIILYE HUMOBIPHICTh MPUMHATTS CUTHA-
JIy i iOTO MpaBWJIBHOI iHTEepHpeTallii.

79



BraacHi konuBanHs BOAOKMH 13

Mowypenns XBui B
nepionamu T (D)

— .
CepeoBHIIIL

[puiiom Ta iHTepOpeTallis CHrHAY, OLiHEOBAHHS

- pesynbTatis BuMipoanss D(7y)

Puc. 1. CxeMa IMCTaHUiMHOrO KOHTPOJIO MIMOMHMU BOAOWMM 3 BUKOPMCTAHHSIM 1i BJIACHUX KOJMBaHb

Fig. 1. Scheme of remote monitoring of depth of lake using its characteristic oscillations

Mera cTaTTti — po3po0OKa yIOCKOHAJIEHOIO METOIY

JTUCTAHLIIHOTO KOHTPOJII0 MIMOWHU BOAOWMU, SKUN
BHUKOPUCTOBYE OaraToKaHaJIbHUI JOCTYIT 1O KOMILJIEK-
Cy TIOJIiB KOJIMBaHb CEMIIIOBOIO MOXOMXKEHHSI.

Monens BumipwoBanag. OO0’€KT TOCIIIKEHHS,

BJIACHI KOJIMBaHHSI BOJOMMM Pa3oM i3 CepeloBUIIEM
TMOIIUPEHHS XBIWIb — TiIpocdeporo, arTMocheporo Ta
3eMHOI0 KOPOI0, € HEJTiHIMHOIO AMHAMiUYHOI CUCTe-
Moro. KirtouoBi eremMeHTH 11i€l cucteMu Taki [9]:

cxeMa BUMipIOBaJIbHOTO eKcrepuMeHTy (puc. 1);
OLIiHIOBaHHS HEOOXiZHOI i TOCTATHBOI KiJIBKOCTI
iHopmMmatiii, AKy BU3HaYa€ YyTIMBICTh TpUiTMada
KOJINBaHb;

Kacudikalisi Ipolecy, XxapakTep SIKOro 3yMOB-
JIIOIOTh 3aTPUMKAa 4Yacy iHTepIipeTallii NpuAHATO-
TO CUTHaJy, 3aBaIOCTIKiCTh CUCTEMHU BOIOMMA —
npuiiMay i BUMagKoBa MOXHUOKa METONY;
OLIiIHIOBAaHHS PE3YyJbTaTiB BUMipIOBaHb, 110 MO-
JISITa€ y po3B’sI3aHHI 00EpHEHOI 3amayi.
BHyTpillHbOIO MTPUYMHOIO Bapialliil cein € Ba-

piauii mmbuHu Bogoimu. Lle mosoxkeHHsI MOXHa 1o~
SICHATU Ha MPUKIIAAi MOAEJi NPSIMOKYTHOTO GaceiHy
3 TOPM3OHTAJILHUM ITHOM. 3a MoImMdikoBaHOIO (op-
Myso10 MepiaHa, tiepion ceimr [1]

2L(1)

, L(r)=const,
gD(t)

T(1)s=

ne T(#); — MUTTEBUI TIEepioa CEHIIOBUX KOJIMBaHbL B

MOMEHT 4acy f; g =

9,81 M/c? — IpUCKOPEHHS BiJib-

Horo maninus; D, L, D(f), L(f) — mopdomeTpnyuHi

Mikpobapomu
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Puc. 2. KoMmiekc siBUIL, siKi BUHMKAIOThb IMiJ Ji€10 CTOSIYMX
BOJISIHUX XBWJIb, Y Timpocdepi, atMmocdepi Ta 3eMHiit Kopi [13]

Fig. 2. Complex of phenomena triggering by standing water waves
in hydrosphere, atmosphere and earth’s crust [13]
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XapaKTEepUCTUKHU BOAOUMU, a caMe TJIMOMHA OaceliHy,
loro xapakTepHa IOBXWHA, 3aKOHM 1X 3MiHU BiaIlO-
BiIHO.

Onyckam4uch, KOJMBAHHS BOAM 30YIXKYIOTh
MiKpOCeHCMHU, MiIHIMAIOUYUCh BrOpy — Mikpobapomu
(puc. 2).

MoxxuBicTh KiHIIEBOI iHTEpIIpeTailii iHhopmMarii
3a0€3MeYyeThCS MOLIMPEHHSM BJIACHUX KOJIMBaHb
BOIOMMM B CEpPEHOBMILI: CEHIIOBUX — y BOAi, 30y-
JUKEHUX CEUITOBMMM MiKPOCEMCMiUYHMX KOJMBAaHb Y
3€MHIll KOpi, MiKpOoOapUYHUX KOJWBAaHb — y MOBITPI.

YyrausicTh npuiimMaya Koaumsanb. [0 xapakrepu-
CTUKY BU3HAYaIOTh 3a 3aTyXaHHSIM CHUTHAJIy B CHU-
cTeMi BomoiMa—TpuiiMay, 10 0O0YMOBIIIOE NAJTbHICTh
Iii MeTomy.

CeiilioBe mojie OXOIUTIOE BCIO BOJHY Macy BO-
JOMMM i MOCTYIIOBO 3aTyXa€, MOLIMPIOIOYUCH 32 MEXi
BOJIOMMM IO MPUJIETIINX BOTHUX 00’ €KTax. Jlifo ceir
MOXHa (piKCyBaTH B3AOBX MOTOKIB, 110 BHAAalOTh y
BonoiimMy abo BuTikaroThb 3 Hei. Hampuxnan, Gaii-
KQJIbChKi CEWIli MOIIMPIOIOThCS B3A0BX TOJUHU
p. Aurapa — B cenax Hikoma (2 XM Bim BUTOKY)
[TinopBuHchkuit buk (12 KM Big BUTOKY) BOHU Ma-
I0Th MaJIO OCJIa0JIeHY aMILIiTyay, CJ1a0Ki CIIJIECKM KO-
JIMBaHb Y BUHATKOBMX BUITAIKaX MOMIiY€Hi y MyHKTI
MuxaasoBo (38 KM Bimg BUTOKY) [8].

21—23 xoBtHs 2007 p. y cMy3i IepiofiB XBWIb
2—14 ¢ cMHXPOHHO 3apEECTPOBAHO MIKPOCEUCMIUHE i
MikpobapuuHe MnoJjsl, 30yIKeHi CTOSTYMMU XBUJISIMU
nig yac mropMy B bapeHmoBomy mopi. [lpuiimaui
MiKpOCEHCMiB Oy BCTAHOBJIEHI Y CEMCMIYHUX TPYy-
max craHiiii AkOynak i AS057-BopoBe (oOouaBi —
Kazaxcran), a mikpobapoM — Ha iH(ppa3ByKOBiit
cranuii [S31-AkTio6mHCebK (KazaxcraH), Ha TUCTaHIII1
noHaz 2000 kM [6].

[TinBuineHy YyTJMBICTH TNpuUiiMada 3abe3reyy-
I0Thb, BUKOPUCTOBYIOUN OaraTOKaHaJIbHUI JOCTYIT 10
CUTHAJTIB pi3HOi (Pi3WYHOI MPUPOIM 3 TTPOCTOPOBUM
pO3miJIeHHSIM KOJWBaHb [3]:

3
L =1- H(

i=

B), (1

ne P — pesysbTyioua iMOBIpHiCTh npuiiomy iHpoOp-
MauiifHoro curHaty, P, — iMOBIpHICTb TIPUAOMY CHT-
Hasty BimoMoi izuyHoi mpupoaun; i — KUIbKiCTh Ka-
HaJliB.

3arpumka vacy inTepnperamnii curaasy. SIkio 30y-
JIUTU KOJIMBaHHS y OyIb-SKill TOYI CcepemoBUILIA
(pimkoro, TBepmoro abo ra3omnomiObHOro), TO BHACIHI-
JIOK B3a€MOii MixK YaCTUHKaMU CEepeNoBUILA 1Ii KO-
JIMBaHHS MepeaaBaTUMYThCS Bill OOHI€I TOUYKMU cepe-
JIOBUIIA 1O iHIIOI 31 IIBUIKICTIO, SIKA 3aJIeXKUTh BiJl
BJIACTUBOCTEWN CepeloBHUIlIA.
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Hanpuknan, 1IUCTaHLIiMHO CIIOCTEpeXXeHa IMpo-
taroM 18 ni6 BepecHss 2006 p. LWIBUAKICTH MOIIM-
PEHHSI XBWJb, 30YyIXKEHUX MisSIJIbHICTIO BYJIKaHa
®oprmikn (Asicka), cTaHOBMJIA Y CMY3i TiepiomiB 2—
5 ¢ mis MikpoceicMiB — 2,7 KM/c, U1 MiKpobapom
3aJIe>XHO Bif nil ToJiB Temmeparypu i Bitpy — 300—
340 m/c [17].

TpuBanicTe iHTeprpeTaliii curHanay (BiZHOBJICH-
HS NEePBUHHOI QYHKUiT 7 32 JaHMMU BMMipIOBaHb)
CTAaHOBUTH

typ 2t, +1p,

Ie f, — TPUBAIICTh TOUIMPEHHS CUTHAIY B CEPENo-
BUIILi.

BinHosnenns BuxigHoi ¢pyHkuii 7', 3a Kpurepiem
KorenpbHukoBa—HalikBicra, Ma€ BHUKOHYBaTHUCS 3a
JOTpUMaHHS yMOBH [14]

th 2T /2,

Ie ¢, — TPUBAIICTh JUCKPETU3aLIii BUMIPSHOIO CUTHAYy.

3aBajgocriiiKicTh cHCTEeMH BoJOWMa—MpUHAMAY.
Y tepminax nepemadi—mnpuiioMy HemepepBHUX (aHa-
JIOTOBMX) CUTHAJIB ITiJ 3aBaAOCTIMKiCTIO CUCTEMU PO-
3yMIIOTh ii 3MaTHICTh PO3Pi3HATH iHDOpMaIiliHi (KO-
pUWCHiI) CuUTHaaM i3 3amaHoI0 TOCTOBIpHICTIO 3a
HasgBHOCTI 3aBazn. 3aBamocTiiikicTh (Noise Immunity)
MOXHa po3paxyBaTu 3a ¢opmyiioio [12]

tll
NI = lim i.[(uR —uT)2 dt,

t, —0 tu 0

ne f, — TPUBAICTb CUTHANY, U, U, — BIITOBITHO Tie-
penanwii Ta NpUAHATHA curHamy. Pisavmus (v, — u,)
BU3HAYa€ BiIMiHHICTh MPUAHATOrO CUTHAJY Bill Ie-
penaHoro i ¢i3nYHO O3HavYa€ 3aBaay HAa BXOMi MpPUii-
Mayva.

MeTton BUKOPUCTOBYE TpU IpuUIiMadi KOJIWBaHb
pi3HOi (Bi3MYHOI MPUPOAM i3 PISHUMU NLIIXaMH T0-

IIMPEHHS CUTHAJIIB 1 Pi3HUMU 3aBalaMU, OTXKE, Pi3HU-
MU OyAyTh i X CUTHaJd Ha BXOJax NpuiMadviB. Y Ta-
KOMY pasi pe3yabTylouy WMOBIpHIiCTb BiZHOBJIEHHS
KOPUCHOTO CUTHany P MOXHa po3paxyBaTtu 3a Gpop-
myJioio (1), ne P, — iMOBipHiCTb BiIHOBJIEHHS KOPUC-
HOTO CUTHAJTy BilloMO1 (hi3UIHOI TIPUPOIHN.

BunagkoBa moxmOka meromy. l[fo moxubKy Bu-
3HAYalOTh 3a BapiallissMU TEpioaiB CEHIl, SIKi HE 3y-
MOBJICHI 3MiHAMU TJTMOMHU BOJOUMM. Y Tabiaulli Ha-
BEACHO TEepeJliKk MPUYMH TaKUX Bapialliid.

BumankoBi MOXWOKM HE MOXHA BUKIIOUUTH 3
pe3yJbTaTiB BUMipIOBaHb, YBIiBIIM MOIMpPaBKKU, HABITh
SKIIO BimoMi iX mpuyuHU. [IpoTe BIIMB LIUX MOXU-
0OK Ha pe3yJbTaTUu BUMIpIOBaHb MOXE OyTH 3MEH-
1IEHUI 30iJIbLIEHHSIM KiJIbKOCTi BUMiploBaHb [7].

3B’430K KBAaJpaTUYHOI ITOXMOKHM CEPEIHBOTO
apudmernuHoro A(Tg ) i3 cepeIHbOO MOXMOKOIO pe-
3yJbTaTy OJUHWUYHOTO BUMIipIOBAHHS A(TS) OMnucye
3aJIEXHICTh [7]

—_ A(Ts)

A(TS):W’

e m — KUIBKICTh PE3YyJbTaTiB IOBTOPHMUX BUMIpIO-
BaHb, IS SKUX PO3PaXOBAHO CEPEIHE 3HAYCHHS.
3MeHIIeHHsI TOXMOKM BUMIpIOBaHHS IIepiomy
celin 3a0e3MmevyyeThCsl 30ibIIEHHSIM CITOCTEPEKEHUX
CeaHCiB pO3roiiayBaHHS — 3aTyXaHHsS (ITOBTOPHUX
BUMIpIOBaHb), 110 O3HAYa€ 30iJbLICHHS TPUBAJIOCTI
CHOCTEePEXEHHS CUTHAIIB BiIHOCHO IEepioay CEHIil.
BucnoBku. Po3po0eHO yAOCKOHAJIEHUU METOn
JUCTAHIIAHOTO KOHTPOJIIO TJTMOMHU BOIOUMU, STKUK
BUKOPUCTOBYE OaraTOKaHAIbBHUKA OOCTYI IO KOMII-
JIEKCY TIOJIiB KOJTMBAHb CEMIIIOBOTO TTOXOMKEeHHS. 3a-
TPUMKA Yacy iHTepIpeTallii CATHaIYy CTaHOBUTh 1IO-
HallMeHIle iHTEepBAJI, SKWUW OXOIUIIOE TPUBAIICTh
TMOLIMPEHHS CUTHATY B CepedOBMILI i TPUBAIICTh JUC-
KpeTH3allil MiBIEPiOay CEUIIOBUX KOJIWBaHb. [l

Soenimni npuvunu eapiauiii nepiodie ceilu

External causes of variations of seiche periods

Bapiamii

TlosicHeHHs

1. 30y/KEHHST XBUIICIO 3 MEPiofoM, OJU3BKUM JI0
ceiimosoro [1]

Jlns inTepBany yacy BiacHe 30yPKEHHS KOJIMBAaHb

2. 3MiHM XapaKTepHOi MOBXHHHM INpodimo, Ha

Y  pe3ynbTaTi 3MiHM HampsAMKY 0apOMETpUYHOIO

po¢into, Ha IKOMY BiIOYBAarOThCS KOMUBAHHSA [5]

SKOMY BiIOYBalOThCsl KOJIMBaHHs, BHACIIJIOK | rpajieHTa ado HampsSMKY Bitpy [5]

3MIHEHHS HANPAMKY OCi KOJHBAHb [5] Ipu 066iraHHi CEHIIOBOT XBHJII HABKOJO aM(iapoMidHOL
TOYKH (30iraeThCsi 13 BY3JIOM Ceilli), 3yMOBICHOMY
obepransHUM pyxoM 3emii [15]

3. OpHouacHi 3MiHM JOBXHMHH 1 TJIMOMHU | YHACHIIOK [eHIBelslii BOXHOI MOBEpPXHI BiX 3riHHO-

HaTriHHUX SIBULI, Y€pe3 MOTOKHU, U0 BIAJAIOTh Y BOAOHMY
200 BUTIKAIOTH 3 HEL, 31HUBH [4]

3a 3MiHM MOP(QOMETPUYHHUX XapaKTEePHCTHK (HAIPUKIAL,
yHAacHimoK KatacTpodu, Mg dac
OyIiBHULITBA)

TAPOTEXHIYHOTO

4. InrepdepeHuis i3 ceifllmamu Takoro came abo
iHmoro nepiony [5]

YHachinok ¢$a3zoBoi MOLYNSILIl 3aTyXa4ux cem y pasi
X posroimyBaHHs [3]
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3MEHIIEHHS BUITAIKOBOI MOXUOKU BUMipIOBaHb TPU-
BaJIIiCTh CIIOCTEPEXEHHS CUTHAJIIB Ma€ 3HaYHO Tepe-
BUIIYBAaTH TI€PiOA CEWI.

Otxe, 3aIlpOITOHOBAHMIT METOHN MPHUIATHUN IS
KOHTPOJIIO MOBiJIbHUX 3MiH TJIMOMHM, 30KpeMa, 3a
HanMipHOi (inbTpallii BOOu 4epe3 3eMJISTHE JI0XKe BO-
JMOCXOBMIIIA, TUIO TiAIIPHOI Tizpocmopynm (SIK, Ha-
mpukian, ¢urbTpamis 3a 2 pokM (CTaHOM Ha
14.02.1994) 5 muH M3 3a0pymaHEHOI pamioaKTUBHUMM
i3oTommamMm BoAM B IPYHT i3 XBocTOocxoBHIa OJiMITIK
(Olympic), Asctpaiis [16]).

IMoasika. ABTOpPM BUCJIOBIIOIOTH IIMPY IOISKY
B.M. lllymaHy 3a miATpUMKY i LIiHHI 3ayBaXXeHHS MO
PYKOITMCY CTaTTi.
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JTUCTAHIIMOHHBIN KOHTPOJIb TJITYBUHBI BOJOEMA C UCITOJIb3OBAHUEM
MHOTI'OKAHAJIBHOTI'O JOCTVYIIA K ITOJAM CEMIIEBOTIO ITPOUCXOXIEHUA

I1.B. Anaxoe’, C.II. Anaxoe®

"Tocyoapcmeennwiii yrusepcumem menexommynukayuii, ya. Conomenckas, 7, Kuee 03110, Yxpauna,

e-mail: anakhov@rambler.ru

2[lenmpanvhutii 2ocydapcmeentblii apxue 3apyoexchoil ykpaunuku, ya. Cosomenckas, 3, Kuee 03680, Ykpauna

Bapuarnyu riryGuHBI BogoeMa sIBITIOTCST TPUYMHOW BapHallMii ee COOCTBEHHBIX (ceiIeBbIX) Koebanuii. Paspabotan
YCOBEPIIIEHCTBOBAHHBIN METO TUCTAHIIMOHHOTO KOHTPOJIST TJTyOMHBI BOIOeMa, KOTOPBIA UCIOJIb3yeT MHOTOKAHATb-
HBIA JOCTYI K KOMITIEKCY TT0JIei KoeOaHMii CeMIIeBOTO TIPOMCXOKICHMS. PacCMOTpeHbI OCHOBHBIE METPOJIOTUYECKIIE
XapaKTepUCTUKU MeTona. YyBCTBUTEILHOCTh IPUEMHUKA KOJICOaHU I OmpenessieTcs 3aTyXaHueM CUTHaJIa B CCTeMe
BOIOEM—TIPUEMHUK U 00YCIOBIMBAET NaJbHOCTh NIeMCTBUS MeToa. 3anepKKa BpeMEeH MHTepITpeTallii CUTHAJA CO-
CTaBJIsIET, KAK MUHUMYM, MHTEPBAJI, BKIIOYAIOLINIA TPOIOIKUTEIbHOCTh PACIIPOCTPAHEHMST CUTHAJIA B Cpelie ¥ TIPOo-
JOJDKUTETBPHOCTD TUCKPETU3AIluH TIOTyTeproa CerIeBbIX KojebaHuil. [ToMexoycTOMYMBOCTb CHCTEMbI BOTOEM—TIPH-
€MHUK OIpeIeNIsIeTCs €€ CIIOCOOHOCTBIO Pa3inyaTh CUTHAIBI C 33IaHHOI TOCTOBEPHOCThI0. Cily4yaifHYIO TOrpelIHOCTh
METOJIa OTPEIE/ISIOT IO BapMallsIM ITEPUOIOB CEMIIl, 00YCIOBICHHBIM BHEIITHUMMY ITpuYMHaMu. O6G0CHOBaHa BO3MOXK-
HOCTh TPUMEHUMOCTH METO/a IIPY KOHTPOJIE MEIJIEHHBIX U3MEHEHHW 1 TJTyOMH BOTOEMOB.

KitoueBbie cioBa: Bapualivy epuo0B Ceilll, MoJie ceilleBbiX KonebaHuit, mojie MUKPOCECMUYEeCKUX KoJiebaHuii,
rnoJie MUKpOOapOMHBIX KoJieOaHui, (pu3nueckast mpupoa CUurHaia.
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REMOTE MONITORING OF LAKE DEPTH
USING MULTI-CHANNEL ACCESS TO FIELDS OF SEICHES ORIGIN
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Purpose. Given limited information on depths of remote lakes, particularly in transboundary monitoring of hydrological
threats, the only possibility of alarm forecasting may be remote monitoring. The purpose of the paper is develop a method
of remote monitoring of the lake depth.

Design/methodology/approach. Variations of the depth of lake cause variations of its characteristic oscillations (seiches).
The basic principles of the method are stability of periods of damped seiches restricted by timetable of one series of
oscillations, and multi-channel manifestation of oscillations of seiches origin.

Findings. We examined primary metrological performance of the geophysical method of depth monitoring. The receiver,
sensitivity of oscillations is based on the signal damping in the “lake—receiver” system and determines further application
effect of the method. Time delay of signal interpretation is at least an interval, including the duration of signal propagation
in the medium and the duration of sampling of seiches half-period. Noise immunity of the “lake—receiver” system is based
on its capability to discern signals with adjusted reliability. Accidental error of the method is defined by variations of
seiches periods determined by external causes.

Practical value/implications. The application of a multi-channel access to signals of different physical nature with space
multiplexing of oscillations provides greater receiver sensitivity and noise immunity of the “lake—receiver” system. To
decrease accidental measurings error, the duration of signal observations must significantly exceed the seiches period. So,
the proposed method serves for monitoring slow depth changes, particularly in over-filtration of water through the lake soil
bed, the body of a dam (for example, as in filtration into soil during 2 years (as of 14.02.1994) of 5 mln. m3 of water
contaminated radioactive isotopes from the Olympic tailing dump, Australia.

Keywords: variations of periods of seiches, field of seiches oscillations, field of microseisms oscillations, field of microbaroms
oscillations, physical nature of signal.
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