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BECKOHTAKTHBII PACXOJTOMEP RQ-30

AnHotanmsi. CTaTesi TOCBSIIEHA CYIIECTBYIOIIMM CpEACTBAM BOJOydYeTa. PaccMOTpeHO COBpeMeHHOe
ycTpoiicTBO — 6eckoHTaKkTHBIN pacxomomep RQ-30. Jlana cpaBHWTeNbHAs XapaKTepUCTHKa M3MEPEHHsT pacXoia BOJIBI
TPaaUIIMOHHBIM MeToIoM U mprbopoM RQ-30. [IpuBenen npuHImnm usMeperust ¢ momomipio RQ-30. TTokazan mpumMep
onpenesieHus pacxola Bobl BepTywkoi u RQ-30.

KuroueBble ciioBa: BonHble pecypchl, aBTOMaTU3MPOBaHHbIE CPEACTBA M3MEPEHHUs, BOAOYYET, OECKOHTAKTHBII
pacxonomep RQ-30, runpomerpuueckas BepTyllIKa

BHenpenue cuctemMbl aBTOMaTW3alMd M MOHMTOPHHra BOAOpACIpeleleHHs Ha BOIOXO3SHCTBEHHBIX
obbekTax LleHTpanbHOH A3uM sBJIsIETCS OOHUM M3 CaMbIX AELIEBbIX MEPOMpPUATHIA A SKOHOMHUHM BOAHBIX
PecypcoB MO CPaBHEHMIO C JAPYTMMH TEXHUYECKUMH MEPONPUATHAMH - TAKUMU Kak OETOHHpOBaHHE pyciia
WM JIpyrde aHTUQUIbTPaLMOHHBIe MeponpusaTus. IlpakTMka moOKa3plBaeT, 4YTO peryJsipHas OLeHKa
TEXHUYECKOTO  COCTOSHMS ~ THAPOTEXHWYECKHMX  COOpPY)KEHMH W BHEOpeHHe  TEeXHOJIOTMH
aBTOMATH3UPOBAHHOTO YIPaBJICHHUs BOAHBIMU PECypcaMu MO3BOJISIOT ONEPaTHBHO YIPABIIATh MpoLieccaMy U
COKpATHUTBh yIepd OT BPEIHOTO BO3JCHCTBHS BO WIIM BO3MOKHBIX aBapHid.

OcCHaIIEHHOCTh COBPEMEHHBIMH TpHOOpaMHM BOAOYYeTa M OOOpyJOBaHMEM MO aBTOMATH3aLMU
MPOLIECCOB YMPaBJICHUs PEryJIMPOBaHUs BOAHBIX PECYPCOB SBIISETCS OUSHb aKTyaJIbHOW 3a1ayei.

B cratbe paccMOTpeHbI CyLIECTBYIOLIME YCTPOWCTBA Uil pelieHus] MpobieMbl OOBEKTUBHOTO yueTa
HAJIMYHBIX M TOTPeOIIsIeMbIX BOIHBIX PECYpCOB, M3YUEHO COBPEMEHHOE YCTPOWCTBO — OECKOHTAKTHBIH
pacxomomep RQ-30, wmerposornyeckre (TEXHUYECKHE) XapaKTEPUCTHKM KOTOPOro MpPEeACTaBISIOT
TEOPETUYECKUI U MPAKTUUECKH HHTEpec.

B Tabmuue 1 mnpuBemeHbl MpuUOOpBI, KOTOpPBIE PEKOMEHAYIOTCS K NPUMEHEHHWIO Ha OTKPBITHIX
OpOCHTENBHBIX cucTeMax [1, 2].

U3 coBpeMeHHBIX TEXHHYECKHUX aBTOMATHU3MPOBAHHBIX CPEACTB M3MEPEHHUS PacXOAOB U YPOBHEW B
OTKPBITBIX OPOCHTENIBHBIX KaHajllaX ¢ TOYHOCTBIO 10 3% MOXHO pEKOMEH/IOBaTh OECKOHTAKTHbBIC
aKyCTHYeCKHe, SJIEKTPOMAarHWTHBIC, paJapHble W3MEpHUTENIbHbIe MPUOOPBI, TEXHUYECKas XapaKTepUCTHKa
MpuBeAeHa Hike B Tabnuue 1.

Jns oGecniedeHus] TapUPOBKM C TOUHOCTHIO £ 3 % pyclOBBIX BOJOMEPHBIX MOCTOB Ha MEJIMOPATUBHBIX
KaHajlaX BO3MOXKHO NpUMeHeHre mogenedi Argonaut-SL, Argonaut MD, Argonaut SW, Belmyckaembie
repMaHckoit pupmoii Sontek.

YCTpOWCTBO MPOM3BOOUT M3MEpPEeHHs, Ine OOBIYHbIE METOAbl HE MOTYT OBITh HCHONb30BaHbI.
[IpenmymecTBa namepenns - Beixoq 4yepe3 RS - 485 unm SDI (pucyHok 1, 2). A Takke AOMOTHUTETbHBIN
BBIXOJI — aHAJIOTOBBIN TeKyIIni curHan 4 - 20 MA, 4TO MO3BOJIAET JIETKO IPUMEHATh B PA3IMYHBIX CHUCTEMaX
W3MEpEeHUs] KOHTPOJIsl ypOBHEH U PacXo0B BOABI.
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Pucynok 2. CoenuHeHue npubopa ¢ koMmbtoTepoM uepes RS - 485

Tabnuua 1 — CymecTByrouye NpoU3BOAUTENIM U HOMEHKJIATYpa MPOU3BOAMMOM MPUOOPHON MPOLYKLIMH IO
BOJIOYYETY, PEKOMEHIYEeMOI K MPUMEHEHHIO Ha OTKPBITBIX OPOCUTENbHBIX CUCTEMAaX

HaumenoBanune OCHOBHBIE TEXHUUECKHE
Hsroroputes POy KIMH XapaKTepUCTUKH
1 2 3
HIIIT «Curnyp» Pacxongomep 3X0O-P-02, Iy =071 0,1 10 3 M, OCHOBHasI MOTPEIIHOCTh B %, + 3,
r. Mocksa HHTErpaTop HanpsbkeHue nutaHug 220 B
aKyCTUYECKUI
r. CaHkT- Pacxonomep-cuetunk Junana3on n3mepenus yposHs oT 0 1o 4000 MM,
[MetepOypr YIBTPa3BYKOBOM MOTPENIHOCTD ONpeeNieHust pacxoaa 3 %, HanpsKeHUe
«B3JIET PCJI» rmuTanus 220 B
CIIA Pacxonomep ADFM-2.0 BuyTtpennuit tnametp TpyOsI: oT 25,4 MM 10 4,57 M;
HanpsbkeHue nutanug 220 B, morpenHocTs n3smMepeHuii:
+ 2 % ot momHoi#t mkaisl (£ 0,24 M/c); CKOPOCTh TIOTOKA OT
0,03 M/c 10 6,2 M/c

[Tponomxenue Tadnump! 1

Paznuuns TpagMIMOHHOTO M3MEpeHHsl pacxoza BOAbI M Mpu momoind npudopa RQ-30 nmpuBonsTes B

Tabuie 2.

Tabnuua 2 - CpaBHUTE IbHBIC XapaKTEPUCTUKU U3MEPEHHS pacxo/ia BOJIbl TPAJULIMOHHBIM METOIOM U C
nomotikio nprubopa RQ-30 [3]

TpaguLuOHHBIE U3MEPEHUS

[Mpubop RQ-30

TUAPOMETpHUYECKas BEPTYILIKa, yAbTPa3BYK,
ADCP gnogaka...)  He NpeACTaBIAOTCA
BO3MOXHBIMM TpH MaBojke; Tpedyercs
kpuBas pacxoaa Q (h): skcrpanomsauus Q
(h) kpuBOIi IPH BBICOKOM pacxofie

CymiecTBytoT TIpeAeITbI n3MepeHnii | HempepolBHOE W3MEpeHHE CKOPOCTM TOTOKA W YPOBHSA  BOJIBI
pacxozia BOAbI HE3aBHCHMO OT CTPYKTYPbI BOJIHO MOBEPXHOCTH (TIaKast, MAaBOIOK)
pyuHbIe n3MepeHnst  (HampuMep: | 3HaU€HHWE PacXoa IOJIydaloT MTHOBEHHO;

He TpeOyetcs kpuBas pacxonoB Q(h):
KaJIMOpOBKa € TIOMOLIBIO TMAPABIMYECKOH MO

MOBPEXXICHNE WM3MEPUTETbHBIX TPHOOPOB
JIOHHBIMU HaHOCaMH, MYCOpPOM,
IUIaBalOIIMM B BOJE,  JIPEBECHHOMN;
JOHHBIMHM HAHOCaMH, OTXOJaMu U T. 1.

3alMIIEHHOCTh OT MOBPEXKACHUMN AK€ BO BPEMSI HABOOHCHULL

HaxoXJIeHne paOOTHUKOB M OTACHOCTH IS
HUX (TP pyYHOM W3MEPEHUM) BO BpeMs
HaBOJHEHMS Ha  MeCTe  IPOBEIECHUS
U3MEpEHUIT;

MPAKTUIECKH He TPeOYyeTCs] TEXHUIECKOTO 00CITy ) KUBaHUS,
SKOHOMHWYHAs ¥ TIPOCTas YCTAaHOBKAa HaJ pEKOW Ha MOCTY HWIH
BBIHOCHO! KOHCOJTH
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TpeOyeT 3aTpaThl BpEMEHH; MHTCHCUBHAS
KaMIaHHUs U3MEepPeHUst

OrpaHUYeHHOCTh KOHTPOJIBHBIX
U3MEepeHuil, Hu3Kag TOYHOCTb W3MEPEHMS
pacxoga B MEpUOA  MPOXOXKIACHUA
MaBOJIKOB, CHIDKEHUE TOYHOCTH
ompeneNieHUs pacxoja MpU Ha  CTaauu
9KCTpanoJsiuuy KprBoii pacxonos Q (h)

oOHapyXeHHe AMHAMMYECKMX TNpoLeccoB (M3MEHEHHUs pyclia pekH,
3apacTaHue BOJ0OEMa TPABAHOI PaCTUTENLHOCTBIO, TUCTEPE3HC)

Huxe paccMaTpuBacTCAa NMpUMEP OMPEACTICHUA pacXoJa BOAbI TpaAULITMOHHBIM METOAOM H C ITOMOIIBIO

RQ-30 (pucynoxk 3). Ilpu TpaaricTaHHMOHHOM METO/Ie MPOBOAMIIOCH PyYHOE 3MEpEeHre CKOPOCTH NOTOKA Ha
npuMepe YIbTPa3BYKOBOIO HW3MepUTes, ruapoMerpudeckoit BepTyiiku win ADCP nonku B TeueHue 2 Jier.
s co3nanus kpuBoii pacxonos O (4) Opanuchk JIUIIb HECKOJILKO TOYEK (0003HAUYEHHBIE TPEYroJbHUKAMU).
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Pucynok 3 - OnpezaeneHue pacxosa BoJbl TPaAULMOHHBIM METOAOM U ¢ momouibio RQ-30

B 10 BpeMs KaK ¢ MOMOULIbIO YCTpOI\/'ICTBa RQ- 30 MNPOBOAWIUCH HEMPEPLIBHLIE U3MEPEHUSA CKOPOCTHU

R tEmws tmes

noroka. B Teuenun 17 gHel nmonyunnu GonbLioe KOIMYECTBO Touyek (0003HauYeHHBbIE poMOamu), Naxke MpU
BBICOKMX pacxozax. B mepuoa maBoaka 3TUM pacxogoMEpOM BO3MOXKHO H3MEpPUTb MABOJIKOBYIO METIIIO
(rucrepesuc), BbI3BAaHHBIM W3MEHEHHEM YKJIOHOB BOJIHOW MOBEPXHOCTH B MaBOAKOBOHM BoiHe. [Ipu sTom
MpPOBOJIMIIOCE OBICTPOE OMpezAeieHUe pacXoAoB 0Oe3 mocTpoeHus kpuBod ((h), Nydile ONpeAeNsIuCh
BEJIMUMHA PacXo/a, 3aBUCUMOCTH «PacXof -
[TpuHIMN M3Mepenus ¢ momoinsio RQ-

YPOBEHBY» U «CKOPOCTH TEUSHUS - YPOBEHDbY [4].
30 npencrapiieH Ha prUCcyHKe 4.
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Pucynok 4 - ITpuHuun u3mepenus ¢ nomounsio RQ-30
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RQ-30 HenpepblBHO H3MepsieT ypOBEHb BOJABI U MOBEPXHOCTHYIO CKOPOCTb HE BXOAS B KOHTAKT C
BOJIOM, pacyeTHBIM MyTeM OIpeleNsieT pacXoll B OTKPBITHIX pyciiaX; BeUEpUMBAET KPHUBYIO CBSA3M pacxoja
BOJBI OT TNTyOMHBI, MHTEIPUPYETCS B CYLIECTBYIOIIME CHCTEMbl aBTOMAaTHYECKOTO YMpaBJICHHUS BOAHBIMH
pecypcaMu, UMeeT BO3MOKHOCTb OOHaPY>KUBaTh U3MEHEHHs1 (POPMBI U Pa3MEPOB pyca.

Pacxonomep pexoMeHmyercsi MpUMEHSATb Ha KPYMHBIX BOJOTOKAaX, IAae HabaoAaeTcs CyTouHas
HEpaBHOMEPHOCTb CTOKAa M HEOOXOAUM MOCTOSIHHBIA KOHTPOJIb, OCOOEHHO B MEPUO] MOMYCKOB U MaBOAKOB.
[Ipy aBTOMaTH3aLKK BOAOAEICHHUS HA TMAPOY3/1axX M KPYMHBIX OPOCUTEbHBIX CUCTEMAX AJISi TOUYHOro yyeTa
BOJOMOAaYM M OOHApyKeHHs HECaHKUMOHUPOBAHHBIX M3BATHH M Apyrux koneOaHwii ctoka, RQ-30
MO3BOJISIET  TMOBBICUTH ~ S((EKTUBHOCTH  WCTIONB30BAaHMS  OPOCHTENBHOM  BOABI W CHHM3WTH
HEMPOU3BOAUTENILHBIE COPOCHI.

JIMTEPATYPA

1 PykoBonmctBo mo o00paboTke pe3ynbTaTOB W3MEpPEHHIl  MapaMeTpoB ydyeTa BOIbl HAa OPOCHTENbHBIX,
OCYIIUTENBHBIX K 00BOJHUTENBHBIX cucTeMax. — M.: BHITO «Coro3Bogasromarukay, 1980. — 70 c.

2 Dposos C. Pa3Burue OTEeYEeCTBEHHBIX CHCTEM NPOMBIILIEHHO I aBTOMATH3aLMHU
www.ict.edu.ru/ft/004950/elisarov.pdf. /14.05.2014.

3 Pa3paboTka TeXHONOrMi aBTOMAaTU3UPOBAHHOTO YMpaBJIeHHUs BOAHBIMU pecypcaMu B GacceiiHaX pek apuaHOi
30HbI / TOO «KasHUWBX». — Tapas, 2012. — C. 104-122. — Ne I'P 0112PK02053. — MuB.Ne 0212PK02913.

4 RQ-30, RQ-30a firmware version 1-5x Discharge Measurement System User Manual. — Austria, 2012. — 103 p.

Baranosa A.P., Anbxurutora M.M.

TyilicnedTiH cy WBIFBIH oJerim rq-30 TyKbIpbIM

Tyitingeme. Makana KOJIaHBICTAFbI JKOHE TYTHIHBUIATBIH CY PECYPCTAphIH OypMaraMaii eJiey MaceIeciH Ienry
YIIiH, Ka3ipri KOJOaHBIIATBIH KOHIBIPFBUIAPABI 3epTTeyre apHamraH. Kasipri 3amaHayd TYHiCTIedTiH Cy LIBIFBIH
emmerim RQ-30 KoHABIpFBICH 3epTTenai. OCbl KOHABIPFBIHBIH METPOJOTHSIIBIK — (TEXHHWKAJBIK) CHITATTaMaaphbl
TEOPHANBIK JKOHE MPAKTUKAJbIK KbI3bIFYIIbUIBIK TaHbITYAA. Cy IIBIFBIHBIH ASCTYPIi 9icnieH xoHe RQ-30 KypasiblHBIH
KeMeriMeH eJIIeyAiH calblCThipMalibl cunarrtamachl, RQ-30 keMeriMeH Cy WIBIFBIHBIH eiIey NpuHLuMi Oepinred. Cy
LIBIFBIHBIH AQCTYPJIi ofticnieH xoHe RQ-30 KypaslbIHBIH KOMeriMeH eI, aHbIKTay MblCaJLAAPhl KeTipiireH.

Tyiiin ce3agep: Cy pecypcTapbl,aBTOMATTaHIbIPbUIFAH ©JILIEY KYpanaapbl, Cy eJerinl, TYHiCeHTiH cy LIbIFbIH
enuierim RQ-30,ruapoMeTpusiiibIK 3bIPbLIAAYbIK.

Vagapova A.R., Alzhigitova M.M.

Contactless flowmeter rq-30 the abstract

Summary. The article is devoted existing means of the water account. The modern device - contactless flowmeter
RQ-30 is considered. The comparative characteristic of measurement of the water expense is given by a traditional
method and device RQ-30. The principle of measurement by means of RQ-30 is resulted. The example of definition of
the water expense by a hydrometric impeller and RQ-30 is shown.

Keywords: Water resources, automated measuring instrument, water assessment, a contactless flowmeter RQ-30,
a hydrometric flowmeter.
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USING AUTOMATED GROUNDWATER MODEL CALIBRATION FOR OPTIMIZING
BOREHOLE MONITORING NETWORKS

Annotation. Maintaining a groundwater monitoring network is costly and therefore methodologies for
rationalising the network without compromising its usefulness are desirable. The groundwater monitoring network
supplies with qualitative and quantitative data which is essential for making informed decisions about the state of the
surrounding environment. One important use of the provided groundwater level data is in the calibration of groundwater
models. This means that the model performance is sub-optimal as it is not undertaken in a rigorous manner. This project
seeks to investigate the use of UCODE-2005 as a means of calibrating groundwater models of the synthetic arbitrary
catchments. Having assessed the results of the automated calibration method, the worth of specific borehole data for
model calibration will be investigated in a systematic manner in order to determine their value to the observation
network in the context of the model calibration. Such an approach could then inform decisions when rationalising
groundwater networks. This method can be used to select the optimum number of monitoring boreholes in a monitoring
network that would be enough to represent the behaviour and characteristics of the catchment.

Key words: groundwater, groundwater modelling, model calibration, UCODE, ZOOMQ3D, model parameters,
parameter estimation, groundwater network
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