MABA 10. USMEPEHUE UCNNAPEHMUA

10.1 OBLLME CBEAEHUA
10.1.1 Onpepenenuns

Mex0oyHapooHeili 2zudponozuyeckuli cnosape (BMO/OpraHusaums O6beaAnHEHHbIX Hauumin
no Bonpocam obpa3oBaHua, Hayku u Kynbtypbl, 2012) n MexoyHapoOHeili Memeoponozuyeckuti
cnosape (BMO, 1992) patoT cnepytowme onpegeneHns (C HEKOTOPbIMU OTANYUAMM):

(OetictBUTENbHOE) UCcNapeHUue. Konn4ecTBo BOAbl, UCNaPSIOLLENCS C OTKPbITON NOBEPXHOCTHU
BOAb! U/WUN NOYBBI.

Tpancnupauums. lpouecc, Npy KOTOPOM BoAa C pacTeHWI nepeHocnTCca B aTMocdepy
B BUAe napa.

(OeticTtBUTENbHOE) CyMMapHoe ucnapenue (M apdekTMBHOe CcymMmMapHoe
ncnapenue). Konnyecrtso BOASHOIO Napa, MCNapsAtoLLEroCcs C NOBEPXHOCTM MOYBbI
W pacTeHU Npu eCTeCTBEHHOM YPOBHE BlarocoAep>kaHuns no4sbl.

MoTeHUManbHO BO3MOXHOE ncnapeHue (VIHVI I/ICI'IapﬂeMOCTb). Konn4yectBo BOAAHOIO napa,
KOTOpO€ MOI1o 6bl ncnapuTbCa C NOBEPXHOCTU YMCTOWN BOAbl C €AHWLUDbI NoWwaam 1
3a eANHNLY BpeMEeHU NMpun CyULeCTBYOLLNX METEOPO/TIOTNHECKNX YCITOBUAX.

MoTteHunanbHoOe CyMMapHO€ ucnapeHue. MakcrnmManbHOe KOM4ecTBO BO/Abl, KOTOpPasa MOXET
ncnapuTbCAa B AaHHbIX KTNUMATUYECKNX YCTOBUAX C yHaCTKa CMN/IOLLIHOMN PaCcTUTENIbHOCTU,
NMOMHOCTbIO I'IOKprBaIOLLI,eI7I NnOo4YBYy N XOpOLLIO CHabxaemom BO,CI,OVI. [MoTeHymnanbHoe
CyMMapHOE€ ncrnapeHume BKIo4aeT ncrnapeHmne Cc NOBEPXHOCTU NMOYBbI N TpaHCNNPaL 1o
paCTeHI/IVI B KOHKPETHOM pal7|0He B OI'Ipe,Cl,e}'IeHHbII\/'I nepunoi speMeHn. [MoTeHymnanbHoe
CyMMapHOE€ ncrnapeHme Bblpa>aeTcs Kak ToJIlLLMHa C/104 BOAbI.

Ecnun ncnonbsyeTcs TepMUH NOMeHyUaabHoe CyMMapHoe ucnapeHue, TO AO/IXHbI ACHO
yKa3blBaTbCA TUMbI UCNapeHna U TpaHcnupauuun. 3a 6onee noapo6HoON nHdopmaumen
no 3TUM TepMUHaM cnegyet obpaliatbes kK nybnukaunn BMO (2008), Tom 1.

10.1.2 EAMHMLBI U3MepeHus

CkopocTb McnapeHns onpeaenseTcs Kak KoJIM4ecTBo BOAbl, UCMAPUBLLENCA C eAUHNLbI
naowaamn 3a eanHuy spemeHn. OHa MOXeT 6biTb BblpaxeHa Kak Macca uamn o6beM >KMAKOM
BO/bl, UCNAPUBLLENCSA C NIOLLAAN 3a eAUHNLY BpeMeHU; 06bIYHO OHa BbipaXkaeTcs Kak
3KBMBaNEHTHas TOJLLMHA C/109 XNAKOM BOAbI, UCNAPUBLUIENCS 3a eANHULY BPEMEHMU

C NOBEPXHOCTM Nt060M niowaamn. 3a eAMHULY BpeMeHU 06bIYHO NPUHATLI CyTkM. O6beM
ncnapusLLencs BOAbl cnedyeT BoipaxaTtb B Munnnmetpax (BMO, 2015). B 3aBucumocTn oT TMna
npmnbopa o6bl4Has NOrpewHoOCTb n3mepeHuns coctasnget ot 0,1 go 0,01 mm.

10.1.3 MeTteoponornyeckue rpe6oBanus

OLI,eHKI/I Kak ncnapeHua co CBO6OLI,HbIX I'IOBerHOCTeVI BOAbl N C NOY4YBbI, TAK N CYyMMapHOTro
ncnapeHua c I'IOBerHOCTeVI, NOKPbITbIX PACTUTE/IBHOCTbIO, UMEIOT 60/1bLUIOE 3HAYEHNE

O3 TMapos1orn4eckoro MoaesimpoBaHnA, a Takxe and rmagpoMeTeoposiormM4eCckmnx

M CeNTbCKOX03SMCTBEHHbIX VICC!'Ie,EI,OBaHVII7I, HanpuMmep, npu NnpoeKTUpoOBaHNN U 3KCMyaTaLnn
BOAOXPAaHUINLLL, NPPUTALMOHHbIX N APEHAXHbIX CUCTEM.

TpebosaHus kK NnpoBeAeHUI0 paboT onNMcaHbl B HacTosLeM ToMe, rmasa 1. [Jna CyTO4YHbIX CyMM
MakCMManbHbI Anana3oH coctaensetr 0—100 mm npu paspetweHnn 0,1 Mmm. HeonpeaeneHHoCTb
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npwu 95 % cteneHn 4OCTOBEPHOCTU A0/KHaA cocTanaTb £0,1 Mm Ang o6beMOB MeHee 5 MM

n +2 % gna 6onbwinx 06bLeMOB. TOYHOCTb B 1 MM NpeasioxkeHa B KayecTBe AOCTMXXUMONN.

B npuHuune, 06bl4HbIE NPNOOPLI MOTYT YAOB/ETBOPATL TakKMM TPE6OBaHUAM K TOYHOCTH,
OZlHAKO C/IOXXHOCTU MPU pa3MeLLLEHNN 1 SKCNIyaTauMm NPUBOAAT K MOSABAEHNIO 3HAYNTEbHO
60nblNX NorpewwHocter nsmepenuin (WMO, 1976).

CDaKTOpr, BNAKOLNE Ha CKOPOCTb NCnapeHns C noboro npeamMeTa nan noBepxHOCT, MOXXHO
B LUEJIOM pa3fe/inTb Ha ABE rpynnbli: METEOPOJSIOTNYHECKNE CbaKTOpr n anKTOpr, CBA3aHHbIE

C XapakKTepnuctnkaMmm nOBEPXHOCTU, Npn4em Ka)KLI,be;I M3 HUX MOXET OrpaHnN4MBaTb CKOPOCTb
ncnapeHus. B cBoto o4yepenb, MeETEOPOIOTNHECKNE CbaKTOpr OEeNnATCA Ha SHepreTn4yeckne
naspognHamn4yeckne nepeMeHHble. 3Heprm| Heo6xo,u,mma 414 npeBpaleHna BoAbl

M3 XNAKOCTU B Nap,; B npupoae 3To0 NpoOnCXoAunT rMaBHbIM o6pa30M 3a CYET COJTHEYHOM
pagnatnn u 3€MHOTIo U3ny4eHun4. A3pO,CI,I/IHaMVI'~IeCKl/I€ nepeMeHHble, TakKne Kak CKOpOCTb BETPa
Y NOBEPXHOCTU 3€EMJIN N PAa3HOCTb 3HaYeHum OaB/1IEHUA Mapa Ha y4aCTke MexXay MNoBEepPXHOCTbIO
N HWXKHUMWU CJTOAMU aTMOCCbepr, B/INAKOT Ha CKOPOCTb NepeHoCa BOAAHOrIO napa.

MonesHo pasnnyaTb CaydYan HaIUYUSA UK OTCYTCTBUSA HECBA3AHHOM BOAbI HA MOBEPXHOCTM.

K BaXkHbIM pakTOpam OTHOCATCA KOIMHECTBO N COCTOSIHME BOAbI, @ TaKXKe Takne xapakTepUCTUKU
NMOBEPXHOCTU, KOTOPbIE BIMAIOT Ha NPOLLECC NePeHOCa B BO3AyXe UM Yepe3 NOBEPXHOCTb
o6bekTa. [poTnBOAElCTBME NepeHoCy Barn B aTMocdepy 3aBUCUT, HanpuMep,

OT LUEPOXOBATOCTU NOBEPXHOCTU; B apUAHBIX U MNONyapUAHbIX paioHax Ype3Bbl4aliHO 60/bLLOe
3Ha4YeHue nMeloT pa3Mep 1 popmMa ncnapsioLLein NoBepxHOCTU. TpaHCcNMpauusa pacTeHUN,
NMOMMMO y>Ke OTMEYEHHbIX METEOPOIOTMYECKNX U MOBEPXHOCTHbIX PaKTOPOB, B 3HAYNTE/IbHOM
CTeneHW onpeaenseTcsa xapakTepucTnkaMm n napameTpaMum pearmpoBaHns pacTeHnin. 1o
BK/IOYAET, HaNnpuUMep, KOIMYeCTBO 1 pasmep yCTbUL, (YCTbUYHbIE OTBEPCTUS HA JINCTBAX),

a Tak>ke TO, OTKPbITbl OHU UM 3aKPbITbl. YCTbBUYHOE COMPOTUBEHME NEPEHOCY Baaru
XapakTepusyeTcs NoBefeHNeM pacTeHNs B TEHEHME CYTOK, HO Takxe B 3HaYUTE/IbHOM CTeMeHn
3aBMCUT OT MOCTYMAEHMSA NOYBEHHOW Blarn K KOPHEBOW CUCTEME.

MocTynsiieHne NOYBEHHOW BNlaru K KOPHSIM U MCNapeHne C OTKPbITOM NOYBbI 3aBUCAT

OT KOINYECTBa U XapakTEPUCTUK MOYBEHHbIX KanuInspoB, a UMEHHO OT TEKCTYPbl

M cocTaBa No4Bbl. Ha ncnapeHue c NOBEPXHOCTEN 03ep U BOAOXPaHUNMLL, BAUSET TENJSIO,
aKKyMynnpyemoe BOLO0EMOM.

MeToAbl OLeHKN UCNapeHNSs U CYMMapPHOIo UCNapeHns SIBASIOTCA Kak NPaBuI0 KOCBEHHbIMU:
nM60 NOCPeACTBOM TOHEYHbIX M3MEPEHUI NP MOMOLLM Npubopa UM nsMepuTebHON
yCTaHOBKM, 6O NyTeM pacyeTa C UCNO/Ib30BaHNEM APYTNX U3MEPEHHbIX METEOPOIOrNYECKNX
nepemeHHbix (WMO, 1997).

10.1.4 MeTtoabl usmMepeHuns

npﬂMbIe M3MEPEHNA nCnapeHna nim CyMMapHOro ncnapeHuns c O6LIJVIprIX €CTECTBEHHDbIX
BOAHbIX HOBerHOCTeVI MM Cyin B HacTtodLee BpeMs OCyLLeCTBUTb 3aTPYAHUTE/IbHO. OLI,HaKO
pa3pa60TaHo HECKOJ/IbKO KOCBEHHbIX METO40B Ha OCHOBE TOY€4HbIX I/I3MepeHI/IVI nnn gpyrmnx
pac4eToB, KOTOPbIE Aal0T NPpUeM/1IEMbIE PE3Yy/1bTaThl.

HOTepﬂ BOAbI CO CTaHﬂ,apTHOVI HaCbILLI,eHHOVI Bnaromn NOBEPXHOCTUN N3MepPAETCA C MOMOLLBIO
I'IpI/I60pOB 419 USMepeHUAa ncnapeHna (3BaI'IOpVIMeTpOB), KOTOpPbIE€ MOXHO pa3AaenTb

Ha aTMOMETpPbI U CNapuUTeIn, UIn ncnaputesibHbie 6accenHbl. OTn I'Ipl/l60pbl HenocpeaCcTBEHHO
HE N3MEePAKT HU ncnapeHne C eCtTeCTBeHHbIX BOAHbIX I'IOBerHOCTeVI, HA ﬂ,eVICTBMTeﬂbHOe,

HW NMNOoTeéHUMabHOE CyYMMapHOE ncnapeHune. |_|O3TOMy 6e3 BHeceHus nonpaBokK NoJ1ly4e€HHbIE
3HA4Y€HUNA HE MOTYT 6bITb NCMO/Ib30BaHbI ans Ha,ﬂ,e)KHOVI OLUEHKN ncnapeHna nnn
,Cl,eVICTBVITeJ'IbHOVI n I'IOTeHLI,VIa}'IbHOI\/'I 3BanoTpaHCcnMpaunmn Cc eCTeCTBEHHbIX I'IOBerHOCTeI7I.

Mo4seHHbIN ncnaputens (NM3nMMeTp) NnpeacTasnseT cobon cocys (UIn KOHTenHep),
YCTaHOBJ/IEHHBI B FPYHTE BPOBEHb C €r0 MOBEPXHOCTLIO 1 HAMO/HEHHbIN MOYBOW, Ha KOTOPOW
MOXeT 6bITb BblpalleHa pacTutenbHocTb. OH npeacTaeaset cobon MHorouenesor npubop
AN9 N3yYeHUs HeCKONbKMX pa3 rmApoNorn4eckoro LnKkna B eCTeCTBeHHbIX yC10BuAx. OueHKkn
CyMMapHOro ncnapeHus (Mam ncnapeHus B Tom c/iyvae, ecim no4sa ameHa pacTUTeIbHOCTK)
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MOTyT NpOn3BOAUTBLCA MYTEM U3MEPEHUA N paCcHeTa BCEX OCTAa/IbHbIX KOMMOHEHTOB BOAHOTIO
6anaHca KOHTeVIHepa, TaKMX KakK BbllaAeHNe 0CaaKOB, ApP€HaX NOA3€MHbIX BO4 U UBMEHEHUE
3anaca BoZbl MOYBEHHOro MoHoMTa. Kak npasuno, I'IOBerHOCTHbIVI CTOK YCTpaHAeTCA.
[TouBeHHbIE NCNapuTesii MOTYT Tak>e NCMNOJ/Ib30BaTbCA AJ14 OLLEHKW NOTEHLMNAJIbHOIO
ncnapeHuna C No4YBbl NN MNOTEHUMA/IBHOITO CYMMapHOTo ncnapeHus no4shbl, I'IOKprTOl\/’I
PaCcTUTEIbHOCTbLIO, NPU YC/10BMNK NOo4A€EP>XKaHUA BJIaXXHOCTU NO4YBbI Ha YPOBHE noJsieBow
B/1aroeMKoCTu.

ﬂ,)’lﬂ BOAOXPaHUANLL, NN 03€P, CTOKOBLIX NJiowaaoK nnn Heb6OoNbLINX BO.CI,OC60pOB
OLUEHKN ncnapeHna MorytT npom3sognTbCa Ha OCHOBaHMM BOAHOIO U SHEPTETU4€CKOro
6a)'|aHCOB, a Tak>e C UCNnoJib30BaHMEM as3poaAnHaMN4€eCcKOoro nogxoaa n nogxoaga C y4€Tom
AONOMHUTENNIbHbIX B3aMMOCBS3€eN. BbILIJe)/Ka3aHHbIe METOANKN OMNCbIBAKOTCA B 10.5.

Cnepyert Takxe NoAYepPKHYTb, YTO Pa3/INYHbIe UCNAPUTENN U IU3UMETPLI MPeACTaBAAIOT
pa3nunyatomecs no usnyeckor Npupoae cpeacTsa usMepeHuii. NonpaeoyHble
Ko3(hprLUMEHTbI, KOTOpble TPebyIOTCA A5 TOrO, HTOObI OHWM NPEACTaBAANN AaHHbIE U3MePEeHUI
ncnapeHus c o3epa Uam AeCTBUTENbHOIO ING0 NOTEHLMAaIbHOrO CYMMapHOTro ncnapeHus,
Hen3bexHO ABAA0TCA pa3nnYHbIMU. Taknm 06pa3om, Takme NPubopPblI N UX yCTaHOBKa

[O/KHBI ONUCbIBAaTbCS OYEHb TLLATENIbHO M TOYHO, YTOObI MUMEeTb Kak MOXHO 60onee noiHoe
npencTtaBfneHne 06 yC/IOBUAX, B KOTOPbIX MPOU3BOANINCE U3MEPEHUS.

Bbonee nogpobHOe onncaHme Bcex METOA0B NpeACTaBAeHO B Ny6anKaumm
BMO (2008), Toma I n lI.

10.2 ATMOMETPbI
10.2.1 Buabl npubopos

ATMOMeETp — 3To Npn6op AN U3IMEePEHU UCNapeHns C yBAa>KHEHHOW NOPUCTON NOBEPXHOCTU.
YBRaxHeHHble NOBEPXHOCTU NPeACcTaBAsioT co60i NMbo NOPUCTbIe KepaMUYeCKme LapuKku,
LUANHAPBI MW NAACTUHBI, MO0 OTKPbLITbIE ANCKU N3 DUABTPOBaNbHON GyMaru, HacblLLLEeHHbIe
BOAOW. Vicnapsoowmm 31eMeHTOM aTMomeTpa JIMBUHICTOHa ABNSAETCA KepaMUYeCKUI lWapuk
AnaMeTpoOM OKOJI0 5 CM, COeAMHEHHbIN C COCYIOM C BOAOW CTEK/ISSHHOM UK MeTaNIn4eckom
Tpy6Koli. ATMoCcepHOe AaBeHne Ha NOBEPXHOCTM BOAbLI B pe3epByape Noaaep>KuBaeT
LIAapUK B HACbILLLEHHOM COCTOSIHUWN. ATMOMeTpP bennaHn cocTonT 13 KepaMmn4ecKoro Ancka,
3apMKCMPOBAHHOIO BBEPXY [1a3ypOBaHHOW KepamMn4eCcKo BOPOHKM, B KOTOPYIO BOAa
nonagaet Yyepes 610peTKY, BbIMOJIHAIOLLYIO PO/b pe3epByapa 1 MU3MePUTEIbHOIO YCTPOICTBa.
Wcnapsatowmm anemeHTom ncnaputens Nuiie sensertcs auck ns unsTpoBanbHoOn 6ymaru,
NPUKPEn/eHHbI K NepeBepHYTOM LUINHAPUYECKON rpagynpoBaHHON TpybKe, 3aKpbITOM

C O[LHOW CTOPOHbI; N3 3TOM TPy6KM BOAA NOCTynaeT Ha Auck. [locnegosaTenbHble U3MepeHus
o6bema BOAbl, OCTaBLUENCA B FPaAypoBaHHON TpybKe, NO3BOASAIOT OLLEHUTb KOIMYECTBO BOAbI,
NOTEPSIHHOW Ha ucnapeHme 3a 1060 3aJaHHbIi NPOMEXYTOK BPEMEHU.

10.2.2 U3mepenue c nOMOLLbIO aTMOMETPOB

XoTs NPUHATO CHUTATb, YTO aTMOMETPLI Aat0OT OTHOCUTEJIbHYIO MEPY UCNaPEHUNA C MOBEPXHOCTU
paCTeHI/IVI, B ﬂ,eVICTBVITeJ'IbHOCTI/I nojly4eHHbl€ JaHHbIE M3MepeHVII7I Mano CBA3aHbl C UCNapeHnem
C €CTeCTBEHHbIX HOBerHOCTeVI.

Moka3aHua ncnapureneii MNuiwe npm ycnoBum nx TwatenbHOM, CTaHAAPTU30BaHHOMN,
3KPaHUPOBAHHOW YCTaHOBKM C ONpee/ieHHbIM YCNexoM UCMOo/b30BaanCh 419 NOJTy4eHns
a3poAMHaMNYeCKO COCTaBAAIOLLLEN; YMHOXEHWE (PYHKLNIM BeTpa U AedurLnTa HaCbILLLeHUS
BOASAHOrO nNapa Heo6xoAMMbI A/15 pacyeTa UCNapeHns Npu NCNonb3oBaHWUK, Hanpumep,
KomMbuHaLuMoHHOro MeTtoAa lNeHMaHa noce NoNyYeHUs KOPPENALUN MeXAY HAMMN.

XoTs ncnapeHune, usMepeHHoe C NOMOLLLbKO aTMOMETPOB, BEPOATHO, MOXET 6bITb
IMNNPpUN4eCKnN CBA3aHO C nCnapeHnem c eCcTeCcTBEHHOM NOBEPXHOCTN, MOXHO npeanosiaratb,
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4TO 3Ta CBA3b A1 Pa3HbIX TUTMOB NOBEPXHOCTU U KZIMMaTa 6y,u,eT pa3nw4H017|. BepOFITHO,
aTMOMETpPbI 6yﬂ,)/T no-npexHemy NpMMEHATbLCA B MeJIKOMacCLTabHbIX nccnegoBaHusax. Mx
CyleCTBEHHbIE NpenmMyLLecTsa — 3TO He6oNbLIOW pa3mMmep, HU3Kas ueHa n Masbli pacxon
BOAbI. r}/CTaﬂ CE€Tb aTMOMETPOB MOXET ObITb pacnosioxeHa Ha He6oNbLIOWN nnowagke gns
MUKPOMETEOPOTOTUYECKUX VICCﬂeLI,OBaHMVI. He PEeKOMEHAYETCA NCIMOJIb30BaTb aTMOMETPbI A4/14
MCCﬂeﬂ,OBaHMVI B 061acTun BOAHbIX peCypcCoOB, €C/IM UMELOTCA APpYyrue AaHHbIe.

10.2.3 UcTouHUKM OlUNOGKMN B aTMOMeETpPax

O.D,Ha N3 OCHOBHbIX npo6neM B pa60Te aTMOMETPOB — 3TO NogAep>kaHne YNCTOThbl
ncnapuTesibHbIX I'IOBerHOCTeVI. 3arp$|3HeHHb|e NOBEPXHOCTU CYLLECTBEHHO B/INAIOT

Ha CKOPOCTb UCMapeHnA TOYHO Tak Xe, Kak 3TO NponcxoanT CO CMO4€HHbIM TEPMOMETPOM
B MCUXPOMETPUMN.

Kpome TOrO, Ha N3MepeHna ncnapeHns 3Ha4nTe/IbHOE B/IMAHNE HAaCTO OKa3blBaOT pa3/indnAa B UX
pa3sMeLleHNnn. 270 0COBEHHO KacaeTcs pa3sMeleHNA NO OTHOLWEHUIO K NOTOKY ABUXYLLLETOCA
BO3yXa B6M3N Mcnapmou.l,eﬁ NOBEPXHOCTUN B TOM C/ly4ae, eC/in I'Ipl/l60p SKpaHMpPOBaH.

10.3 UCNAPUTE/IN U UCNAPUTE/IbHbIE BACCEVUHbI

M3rotaBnnBaemMble nCnapuTen U ncnaputesbHble 6acceiHbl UMEIOT camble pas/inyHble opMbl
W pasMepsbl, 1 CyLLeCTBYIOT pa3Hble cnocobbl nx pasmelteHms. Cpeamn pasinyHblX TUMOB
NCMOJIb3yeMblx NCMapuTenei ciegyeT oTMeTUTb ncnaputesnb knacca «A» (CLLUA), ncnapurtens
ITN-3000 (Poccus) n ncnaputenbHblin 6acceiiH naowaabo 20 m? (Poccns), onncaHmne KOTOPbIX
npMBOANTCA HUXe. B HacTosiLee Bpems 3TU NpMOGOPbI LULMPOKO MPUMEHSAIOTCS B Ka4eCTBe
CTaHAAPTHbIX CETEBbLIX NPUOOPOB A/19 U3MEPEHNSA UCMAPEHUS, N UX XapPaKTEPUCTUKN U3yYvanuncb
B CaMblX Pa3HOO6pa3HbIX KIMMATUYECKNX YCIOBUAX U B 6OBbLLIOM AMana3oHe WNPOTbl U BbICOTHI.
[aHHble 3Tnx NpMbopPOB HaxoAATCA B TECHOM, XOTS C/IOXKHOM 1 3aBUCALLLEN OT KAUMaTUYeCKON
30Hbl, CBA3U C METEOPOJIOTUYECKMMU IN1EMEHTAMU, ONPEeAEeNAoLWMMN NCNapeHne, Npu yCa0BUN
TOYHOro CObAeHNS CTaHAAPTOB MPU U3FOTOBIEHUN U MHCTPYKLMIA MO pa3MeLLLEHMIO.

Poccuiickunii usmeputenbHbii 6acceit nnowaabto 20 M2 pekoMeHA0BaH B KavecTse
MeXAyHapOAHOro 3Ta/IOHHOTO ncnapuTens.

10.3.1 Ucnaputens knacca A (CLLUA)

VMcnaputens knacca «A» (CoegnHeHHble LLITaTbl AMEPUKIN) — 3TO LMJAVHAPUYECKUIA COCYA,
rny6uHoii 25,4 cm n guametpom 120,7 cM. MicnapuTtenb ycTaHaBAMBaeTCA Ha AePEBAHHOMN
nnatgopme B BUAE PaMKu C TeM, 4TOObI AHO MCNapUTENs HAXOANIOCh Ha BblicoTe 3-5 cM

OT MOBEPXHOCTU 3€MIN, 4TO obecneymBaeT LMPKYAALMIO BO3AyXa NOA4 ucnaputesnem,
yaepXnBaeT AHO UCMapuTens Bbillie YPOBHSA BOAbl HAa NOBEPXHOCTU 3€M/IN BO BPeMs AOXAIMBOMN
noroabl n o6ecneymBaet NPoCTOTy ocMOTpa 6a3bl ncnaputens. icnaputens nsrotasnnmsaeTcs
13 OLMHKOBAHHOIO XeJie3a TonwmHon 0,8 MM, Mean nnm MoHenb-MeTanna , NpuyYem
NOBEPXHOCTb UCNAapUTeNN He OKpallmBaeTcs. Vicnaputesib 3aMonHAETCA Ha 5 CM HUXeE BepXHeN
KPOMKM (Tak Ha3blBaeMblli 3TASIOHHbIN yPOBEHb).

YpoBeHb BOAbl U3MEPAETCS C MOMOLLLbIO KPIOYKOBOM PENKN UAN CTaLLMOHAPHOWM MrobYaTom
BOJOMepHON penkn. KptoukoBas perika COCTOUT U3 NOABUXHOM LLKaJibl U BEPHbepPa

C KPIOYKOM, KOHEeL, KOTOPOro Npv NpaBUbHOM yCTaHOBKe Npubopa kacaeTcs MOBEPXHOCTU
BO/bl. YCNokouTesib C He60obLIMM OTBEPCTMEM Ha AHE AnaMeTpom okoo 10 cm n rybuHom
okos10 30 cM pa3buBaeT 1t06ble MeJIKME BOJIHbI, KOTOPbIE MOTYT BO3HUKHYTb B UCnapuTese,

W CNY>XXUT B Ka4eCTBe Aep>kaTens A9 KPIOYKOBOW peliku BO Bpems HabnoaeHus. Ncnaputens
NONOJIHAETCH, Kak TO/IbKO YPOBEHb BOAbI MO NOKa3aHUAM BOAOMEPHON peliku onyckaetcs 6onee
4yeM Ha 2,5 CM HMXe NCXOAHOTO YPOBHS.
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10.3.2 Ucnaputenn ITU-3000 (Poccus)

Ncnaputensb IMN-3000 (Poccrsa) — 3TO LMAMHAPUYECKUI COCY C KOHUYECKUM AHOM

1 naowaabto nosepxHoctn 3 000 cm? n ry6uHol 60 cm. VicnapuTens ycTaHaBAMBaeTCs

B rPyHTE, MPUYEM ero Kkpas Ha 7,5 CM BbICTYNaloT HaJ, MOBEPXHOCTbIO 3eman. B ueHTpe
ncnapuTens Haxo4UTCA MeTasiinyeckas MepHas Tpybka, Ha KOTOPYIO NPY U3MEPEHUAX
ncnapeHus yctaHasamsatoT o6beMHyto 6topeTky. bropeTka cHabxeHa KnanaHoMm, KOTOPbIl
OTKpbIBaeTCA, A5 TOro 4TO6bl ypOBEHb BOAbI B HEN CPABHAICA C YPOBHEM BOAbI B CMapuTene.
3aTteM K/1anaH 3akpblBaeTcs, U MPOU3BOAUTCA TOHHOE U3MepeHue o6bema BOAbl B 6ropeTke.
YpoBeHb BOAbI Ha, MeTa/INYeCcKo MepHOI TpybKol onpeaenseTcs Ha OCHoBe o6bemMa BOAbl
B 6ropeTke 1 ee pa3MepoB. YKa3aTte/b, NPUKPENIeHHbIN K MeTa/lZIN4eCcKon penepHom Tpybke,
nokasblBaeT BbICOTY, Ha KOTOPYIO HEO6X0AMMO YCTaHOBUTb YPOBEHb BOAbI B CNapuTee.
YpoBeHb BOAbI CiefyeT nogAep>KuBaTb TakMm 06pa3oM, 4TOObl OH He OMyCKasiCa HUXKe Nan
He NoAHMMAJICA Bbllle OCTpUA ykasatens 6osee yem Ha 5 1 10 MM cooTBeTCTBEHHO. O6bIYHO
psaom c ucnaputenem [MM-3000 yctanaenunsaetca goxaemep MN-3000 c npruemHoi
naowaabto 3 000 cm?.

10.3.3 UcnaputenbHbiit 6acceiin nnowaabio 20 m? (Poccus)

DTOT McnapuTesibHbIN 6acceiiH npeacTaBaseT CO60M LMANHAPUYECKN 6ak C MTI0OCKMM AHOM
nnowaabto 20 M2, rnybuHon 2 m n anametpom 5 M. OH M3rotaBaMBaeTCA NyTEM CBAaPKU
4-5-MUNNMETPOBbLIX JINCTOB XeJie3a N YCTaHaB/IMBAETCA B FPYHTE, MPUYEM €ro Kpas BbiCTynatoT
Haz 3emseli Ha 7,5 cM. BHyTpeHHss 1 BbiCTynatoLLas BHELLHAS MOBEPXHOCTN 6aKka OKpaLleHbl

B 6enbili uBeT. bacceinH o6opyaoBaH cneunasnbHbIM 4OAMBHBIM 6aKOM 1 YCMOKOUTENEM C MEPHOM
TPy6KOM, Ha KOTOPYIO NPU N3MEPEHMM BbICOTbI yPOBHS BOAbI B 6acceliHe yCTaHaBAMBaeTCA
ob6bemHas 6ropeTka. B ycnokoutene psgom ¢ MepHoOU Tpy6Kol yCTaHOBJIEH CrelnalibHbl i
CTepXeHekK, 3aKaH4MBaloLWLNNCA OCTPUEM UI/Ibl U CYXaLUWI yKa3aTesieM BbiCOTbI, ;0 KOTOPOWA
[ONIXEeH KOPPEKTUPOBaTbCA YPOBEHb BOAbI B 6acceliHe. YpoBeHb BOAbI AO/IKEH BCeraa
noaAep>KmMBaTbCa Taknum 06pa3om, YTOObl OH Bbl1 HE HUXE 1 He Bbille OCTPUA Uribl 6onee

4yem Ha 5 1 10 MM cooTBeTcTBEHHO. K AONnBHOMY 6aky NnpuKpensieHa cTeknsaHHas Tpybka

C AeNleHnAMU AN U3SMEPEHUs KOIM4eCcTBa BOAbl, O/INBAEMON B UCNapuTeNbHbI 6acceiit, n Ans
rpy60ro KOHTPONA U3IMEPEHUI MO BlopeTke.

10.3.4 MN3smepenus c nomoubio UCTapUTeieil U UCnapuTeibHbIX 6acceiHOB

CkopocTb ncnapeHuns nsmepseTcs nyTeM HabMtOAEHNSA U3MEHEHWNS yPOBHSA CBOGOAHOM
NOBEPXHOCTM BOAbI B UCNaputene nan 6accenHe. 3Tm U3MepPeHMs MOXHO NPOBOAUTL

C NOMOLLbIO TaKNX YCTPOWMCTB, ONUCAHHBIX BblLLe, Kak ncnaputenn knacca «A» n rMm-3000
COOTBETCTBEHHO.

|/|CI'IOJ'Ib3yeTC$| HECKOJIbKO TUNMOB aBTOMAaTU4YE€CKUX VICI'IapVITeﬂeVI. ypOBeHb BO/Jbl B TAKOM
ncnaputene nogaep>xXmnBaeTcsa nyTeM NOCTOAHHOIO A0J/IMBa BOAbl B UCMapuTeib N3 A0JIMBHOIO
6aka nnu oTamBa BOAbl N3 NCnaputena nociae oxaA. Konnyectso Ll,OJ'II/IBaeMOVI nnn
OT/IMBaeMoMm BOAbl PErnMcTpnpyeTcA. B HEKOTOPbIX NCNAaPUTEJIbHbIX 6acceHax nnu ncnapuTenax
YPOB€Hb BOAbl HENPEPbLIBHO PETNCTPUPYETCA C NOMOLLbLIO NOMN/1aBKa B YCNOKOUTEJIE. Monnasok
npmnBoaunT B ,Cl,eVICTBI/Ie caMmonuceu,.

|/|3MepeHl/I$| ncnapeHna C NoOBEepPxXHOCTU ncnapuTesia NOJ10XXEHbI B OCHOBY pAda METOAUK ANA
OLUEHKUN ncnapeHna n CcyMmMapHOro ncnapeHmsa ¢ eCTeCTBEHHbIX I'IOBerHOCTeI7I, noTepa oAbl
KOTOPbIMU NPEACTABNAET MHTEPEC. l/I3|\/|epeH|/|$|M, npon3BoAnMbIM C MOMOLLbIO I/ICI'Iapl/ITe}'IeI\/'I,
OThaeTCAa npeanovyteHne, NoCKoJ/1bkKy B nobom C/y4ae OHU ABNAKOTCA pe3y/ibTaTOM BO3,CI,€I7ICTBVIFI
BCEX METEOPO/IOTNHECKMX NAapPaMeTPOB, a AaHHbIE M3MepeHl/Il7I MOXHO MNOJIy4uUTb Cpa3y xe

1 3a ntobon Tpe6yeMb||7| nepunoa speMeHn. I'IoaTomy ncnapuTesi 4aCcto UCNnoNb3yroTca ANA
noay4eHuA TeK)/LLI,GVI I/IHq)OpMaLI,I/IVI 06 ncnapeHuun B npeaenax Ha6)'|l0,£l,aT€J'IbHOVI ceTn.
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10.3.5 PasmelwieHme ucnapureneii u ucnapurenbHbix 6acceiiHoB

[na ncnaputenein u ucnaputenbHbix 6acCeMHOB B OCHOBHOM MCMOJb3YIOTCS CliefytoLLne Tpu
BM/a pa3sMeLLeHuns:

a) pa3sMeleHne B rpyHTe, Korga oOCHOBHad €MKOCTb MCNMapUTE/IbHOTO 6accenHa pacnonoxeHa
HWXe ypPOBHA 3€M/1N, NPU 3TOM UCnapAakoLlLlad NOBEPXHOCTb HAXOAUTCA Ha YPOBHE
NOBEPXHOCTU 3€MIN NN B6M3N HeeE;

b) pa3smMeleHne Haj 3eMﬂeVI, KOrga BeCb cnaputesib U ncnapAaroLas nOBEPXHOCTb HAXOAATCA
Ha He6O/bLLOM BbICOTE Haf, NOBEPXHOCTbIO 3€M/1N;

C) pa3MeleHe Ha 3aAKOPEHHbIX MNJlaBatoLwnx nnaTqaopmax Ha 03epax nin Apyrmx
BOAHbIX obbekTax.

McnapuTenbHblie NIOWaAKM AOMKHbBI pasMeLlaTbCsa Ha COBEPLUEHHO POBHbIX M OTKPbITbIX
ydacTkax, CBOOOAHbIX OT BCAKOrO poAa NpenaTCTBUM, TakMx Kak AePeBbs, 34aHNS, KYCTapHUKK
WA NpnbopHbie 6yaku. PacctosiHne mexay TakMMun oTAe/IbHbIMU NPEensATCTBUSMU, €C/IU OHU
He6Oo/bLLOro pa3mepa, U ncnapmuTenem A40/HKHO OblTb B NATb pa3 60/bLUe UX BbICOTbl Ha/,
ncnaputenem; 414 NpenaTcTBMin, 06pasyoLmx CKONIEHNS, 3TO pacCcTOsHME A0/IKHO 6bITb

B 10 pa3 6osbLue. Y4acTky AOMKHbBI 6bITb 4OCTaTOYHO 601bLIMMMN, YTOOBI HAa NOKAa3aHWSA He BTN
CHOC CTPYM nnu Kpaesble 3 eKTbl CO CTOPOHbI y4acTKa C Ce/TbCKOXO3AMCTBEHHOW Ky /IbTY PO
nnun kakne-nn6o apyrue. Takne acpekTbl MOryT pacnpoCTPaHATLCS Ha paccTosiHUe 6onee
100 M. Y4yacTok fonkeH 6bITb OrOPOXeH, YTOObI 3aLlWNTUTL NPUG0PLI U HE AOMYCTUTb K BOAE
XXVMBOTHBIX; OAHAKO Oorpaza A0JkHa 6biTb yCTpoeHa TakMM 06pa3oMm, 4YToObl He HapyLlaTb
CTPYKTYpY NOAs BETPa Haj ucnapurtesnem.

MokpoB NOBEPXHOCTU MCMAPUTENbHOW NAOLWaAKKN C/iedyeT NoAAepPXKMBaTbh B COCTOAHUN Kak
MOXHO 6/IM3KOM K eCTECTBEHHOMY MOKPOBY, XapakTepPHOMY A5 AaHHOWN TeppuTopun. Tpasy,
COPHSAKM 1 TOMY NoA06HOe HeOOXOANUMO PErynspHO CKallumBaTb, AJ151 TOTO YTOObI UX BbICOTa
He npeBblllana BbICOTY KpoMKM ncnaputens (7,5 cm). Takas xe BbicoTa TpaBbl (MeHee 7,5 cm)
npeanoYTuTe/IbHa Takxke ANs ncnaputenen knacca «A». Npnbop HKX B KOEM Cyyae Heb3A
ycTaHaBAMBaTb Ha 6eTOH, acdanbT UK rpaBuid. Micmaputenu 3Toro Tuna He cieayet
3aKpblBaTb OT COMHLA.

10.3.6 MUcToYHMKMU OLIMGKN B UCMapUTeIfAX U UCNapuTe/ibHbIX 6acceifHax

OT cnocoba ycTaHOBKM MCMapuUTens 3aBUCAT Kak pa3/iniHble MPeUMyLLEeCTBa, Tak U UCTOYHUKN
OLWNBGOK NPU N3MEPEHUSAX.

VMcnaputenu, ycTaHOB/IEHHblE Ha/l MOBEPXHOCTbIO 3eM/N, AieLLEeBbl, U UX SIErKO yCTaHaBANBaThb
n o6cnyxmnsatb. OHM YKL YCTAHOB/IEHHbIX B FPYHTE MCNapuUTenbHbiX 6aCCENHOB, MOCKOIbKY
rps3b He CMbIBAETCA B HUX B 60/1bLUNX KOJIMYECTBax C OKpyxatoLein nosepxHocTu. /liobyto
yTeuKy, BO3HUKLLIYIO NOC/e yCTaHOBKMU, J1IerKO 06HapyXunTb U ycTpaHntb. O4HaKko Kon4ecTso
ncnapusLLencs BoAbl 60/blue, YeM 13 YCTaHOBJ/IEHHBIX B TPYHTE UCnapuTenem, rMmasHbIM
o6pa3om, 3a cHeT ONOHUTENBbHOW JIy4NCTON SHEPTUM, MOrNoLwaemMon Yyepes 60KOBYO
NOBEPXHOCTb. HexxenatenbHoe BO3AENCTBME CTEHKM NCNIAPUTENSt MOXHO B 3HAa4YUTE/IbHOM
CTeneHm NCKIIYNTb, NCNOJb3Yys 3aLLMULLLEHHBIV MCNapuUTeb, HO 3TO NPUBOAMT K €ro
YAOPOXKaHMIO, HAPYLLUEHMWIO CTaHAAPTHBLIX MHCTPYKLMIA Y U3MEHEHUIO «yCTONYMBBIX CBA3EN»,
ynomsaHyTbix B 10.3.

Pa3MelleHMe ncnapuTesns B rpyHTe CNOCOBCTBYET yMEHbLUEHUIO HeXenaTe /IbHbIX FPaHUYHbIX
3 eKTOB, TaKMX KaK BAUSAHNE U3/TyYeHUS Ha GOKOBYIO MOBEPXHOCTb 1 TENI006MEH MeX Ay
CO6CTBEHHO McnapuTesiem 1 atmocdepoin. OgHako HegoCTaTKaMuy SIBASIIOTCS CaeaytoLume:

a) B UCnapuTesie HakarninBaeTcs 6onblue HEHY>XHbIX BELLECTB, N €ro TPyAHO O4unLLaTh,

b) Teyb TPyAHO OO6HaPYXNTb N YCTPAHUTL;
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C) BbICOTa Opr>Karou.|,e|‘/'| PaCcTUTENbHOCTU ABNAETCA B HeKOTOpOI7I cTeneHu 6onee KpVITVI‘-IHOVI.
Kpome TOro, UMeeT MeCTO 3HAYUTENIbHbIN TEN00OMEH Mexay BO,CI,HOI7I mMaccom
ncnaputena n I'IO'~IBOI7I, 1N 3TO 3aBUCUT OT MHOTUX CbaKTOpOB, BKJ/TKO4aA TUM NO4YBbI N €€
B/arocoaep>xkaHume, a Takxe paCTVITe}'IbeIVI NOKpPOB.

B C/ly4dae nnaBy4ero ncnapuTesia yciosuAa 6onee I'IpVI6)'IVI)KeHbI K NcnapeHnto C NoBepxHOCTA
03€epa, 4eM K cnapeHutio C |'|p|/|6pe)KHOFO ncnapuTesnsa, yCtaHOBJI€EHHOIoO Uan Haj, 3emMaen unn

Ha YypOBHE 3€MJIN, XOTA CNoCcobHOCTU AKKYMYJ/IMPOBaTb TEMJIO Y NMJ1aBy4€ro ncnapuntena ny o3epa
Pa3/in4HbI. Ha nnaBquﬁ ncnapuTtenb, O4HAKO, OKa3bIBa€T B/INAHNE TO 03€P0O, B KOTOPOM

OH HaxoAuTcA, U ncnaputenb He BCerga ABnAeTca xopownmMm MHANKaTtopoM ncnapeHnA
CMOBEPXHOCTU O3€epa. MmetoTcs 3HaunTenbHblE TPYAHOCTU Mpu NnpoBeAEHUN Ha6mop,ean7| n,

B 4HaCTHOCTH, 3a6pbl3rl/IBaHl/Ie M BbIM/1IECKNBaHNE HaCTO yXyALalOT penpe3eHTaTUuBHOCTb AaHHbIX.
YcTaHOBKa n SKcnayataumna Takmnx l/ICI'IapI/ITeJ'IeVI Tpe6yr0T 3HA4YUTEJ/IbHbIX 3aTpar.

Mpw nto6oM cnocobe pasMeLLLeHMS BaXKHO, 4HTOObI UCNapuTe b 6bi1 U3rOTOBEH
13 HepXaBeloLLLEero MeTasnna, u YTobbl Bce coefMHEHNS OblIM MPOYHBIMU U HE AaBain TEYU.

CunbHbIN A0XAb N O4EHb CUNbHbIN BETEP MOryT Bbi3BaTb BbIM/1IECKNBaHNE N3 I/ICI'IapI/ITe)'IeVI,
B pe3y/ibTaTte 4ero naMmepeHna MoryT CTaTb OLWNBOYHBbIMN.

VMimeeT 3Ha4eHWe ypoBeHb BOAHOWN MOBEPXHOCTM B ucnaputene. Ecim ncnaputenb nepenosHeH,
10 80 10 % (Mnun 60nee) N6bIX XNAKNX OCaJAKOB MOXET BblJleTaTb U3 HEroO B BUAE O6PbI3T, 4TO
npvBeeT K 3aBblLLEHHOW oLeHKe ncnapeHus. CAnLWKOM HU3KUIA YPOBEHb BOAbI MpuBeAeT

K YMEHbLUEeHHOM CKopOoCTh ncnapeHms (2,5 % Ha kax bl CAHTUMETP HUXe 5CaHTMMeTPOBOro
NCXOAHOIO YPOBHS B pariOHax C YMEPEHHbIM CNapeHneM) B pe3y/braTe 3aTeHEHHOCTU
60pTnKoM. Ecinm fonyCcTUTb 04eHb HU3KUIA YPOBEHb BOAbI, TO CKOPOCTb MCNApPEeHUS
yBe/IMYMBAETCA 3@ CHET NOBbILLEHHOIO HarpeBa BOAHON MOBEPXHOCTMU.

Pekomer,yeTca OrpaHn4YnTb ﬂ,OHYCKaeMbIVI MHTEpPBA/1 USMEHEHNA YPOBHSA BOJbl nméo
CMNMOMOLBbIO aBTOMAaTU4e€CKNX METOA0B, NyTEM NOATOHKN YPOBHA NPU CHATUN KaXXA0ro
nokasaHwus, nméo nyTemM omiMBa Uan AoJinBa BOAbl, KOTA4a YPOBE€Hb AOCTUTaAET BerHeI7I nnn
HUXXHEM OTMETOK COOTBETCTBEHHO.

10.3.7 06cnyxxmBaHue ucnapuresieit U ucnapuTe/ibHbIX 6acceliHoOB

OcMoTp cnefyeT NPOBOAUTL HE PeXe OAHOT0 pasa B Mecal, yaenss ocoboe BHUMaHue
o6HapyxXeHuto Teuun. Micnaputenb cneayet YNCTUTb NO Mepe HeO6X0AMMOCTH, yaanss Mycop,
0cafok, BOAOPOCaN U HedTAHble NyieHKU. PekomeHayeTcs fo6aBneHue B BOAy He6O/bLLOTO
KOMIM4eCTBa MeHOro Kynopoca Uan Apyrux aibrMumnaoB A1 OrpaHUYeHUs poCcTa BOAOPOCEN.

Ecnn Boga 3aMep3aeT, Heo6x0aMMO CKOJIOTb BECH /1e/ CO CTEHOK ncnapuTeabHOro bacceiHa
M1, NOKa e[ nnaBaeT, NPpoOnN3BECTU 3aMepPbl YPOBHA. Ecnn nep pa3pyLwieH, TO TOT CbaKT, 4TO
4acCTb BOAbl HAXOAUTCA B 3aMep3LIeM COCTOAHUN, HE3HAYNUTEJIbHO B/IMAET Ha €€ YPOBEHb.
Ecnn TonwmHa nbga He No3BoNseT ero PacKko/10Tb, U3MepeHnAa ciegyeT OT/1IOKUTb A0 TOro
BpeMeHN, Korga 3To MOXHO 6y,c|,eT cAenatb, Torga ncnapexHne cnegyet onpeanenitb 3a 6onee
I'IpO,EI,O)'I)KI/ITG)'IbeIVI nepunog BpeMeHNn.

Hepep,Ko NpnxXoAunTCa 3aliniiatb UCNapuTesib OT NMTUL, N MENTKNX )KUBOTHBbIX, ocobeHHOo
B 3aCyLLJINBbIX U TDOMNYECKUX pal7|0Hax. 2T0 MOXHO 06ecneyunTb C NMOMOLLbIKO NCIMO/Tb30BaHNA
caieayroumnx CpeacTs:

a) XUMUNYHECKUNX PENENIEHTOB. Bo Bcex cnydaax ncrnosib3oBaHUA Takom 3alWnTbl HeO6XO,CI,VIMO
NPUHUMATb MEPHI, YTOObI CbVI3VI'~IeCKl/Ie XapakTepnUCTnkn BO4bl B UCnaputeie 3Ha4nTesibHO
HE€ U3MEHANTNCDH,

b) I'IpOBOJ'IOHHOVI CEeTKMN, HaTFIH)ITOVI Ha4 ncnaputenem. CTaHﬂ,apTHble CETKWN TaKOoro tuna
LLIMPOKO NCMONb3YHOTCA B pAae pal\/’IOHOB. OHu 3allnulaloT BoAy OT MTUL, N KUBOTHbIX, HO
OHN YMEHbLUAKOT NMNOTEPU Ha NCNapeHUNE 3a CHET HaCTUYHOIO 3KPaHMPOBaHUA MOBEPXHOCTU
BOAbI OT CO/THEYHOM pagnatnm n yMeHbll€HNA MHTEHCUBHOCTU ABUNXEHUA BO34YyXa
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Ha/J BOAHOW NOBEPXHOCTbIO. [/15 oueHkM ownbku, 06yCc/10B€HHOM BO3AENCTBUAMU
NPOBO/IOYHOW CETKN Ha NoJie BeTpa 1 TeMNJ10Bble XapakTePUCTUKM NCnapuTens,
peKkoMeHAyeTCa CPaBHUTb NOKa3aHUA 3allMLLLaeMOro NcnapuTens C nokasaHMaMm
CTaHAapPTHOro UCNapuTens, PacnosoXeHHOro Ha 6avxkanwien noaxoaaLLen Ans
cpaBHeHus naowagke. MicnbiTaHms C npefoXxpaHUTE/IbHbIM LUJINHAPOM, KOTOPbIN
W3roTOBJIEH U3 25-MUIIMMETPOBON CTa/IbHOM CETKM C LUECTUYTOIbHBIMUY SHenKamu,
yAep>KMBAaeMOW KapkacoM U3 8-MUIJIMMETPOBbIX CTa/lbHbIX NPYTbEB, BbISIBUAM CTabuibHOe
yMeHbLLUeHMe CKopoCcTn ncnapenus, pasHoe 10 % 3a AByxneTHWN Nepnoa Ha Tpex
pasnYHbIX NaoLagKkax.

10.4 U3MEPUTE/IN CYMMAPHOTIO UCNAPEHUSA (JIUBUMETPbI)

Heckonbko TMMOB IM3MMETPOB ONKMCAHO B CNELNabHOM TexHUYeckon nntepaTtype. logpobHoe
onvcaHme KOHCTPYKLMIA HEKOTOPbIX MPMOOPOB, MCNOMb3YEMbIX B Pa3/IMYHbIX CTPaHax,
npusoantca B nybavkaumax BMO (WMO, 1966; 2008 (tom I)).

O6bI4HO NM3MMeTp NpeAcTaBaseT co60M BHyTPEHHNI HANOMHEHHbIV NOYBOM KOHTENHep,
YCTaHOB/EHHBIN B YrNy6/1eHUM B FPYHTE C yKPENIeHHbIMU CTEHKAMW MW B HAPY>KHOM
3arny6/ieHHOM KOHTeliHepe CO creLunanbHbiMU yCTPOMCTBaMU AN 3MepeHusa puabTpaumm
N N3MEHEeHNS BAarocofep>XxaHuns no4ssbl.

He cylwiecTByeT yHMBepCasbHOro MexAyHapoAHOro CTaHA4apTHOMO I3UMeETpa A8 U3MepeHuns
CyMMapHoro ncnapenus. lNnowanbs NOBEPXHOCTU UCMOJb3YEeMbIX IN3UMETPOB U3MEHAETCSA

ot 0,05 M? 1,0 HECKObKNX COTEH KBaApaTHbIX MeTPOB, a ux rmybuHa — ot 0,1 4o 5,0 m.

B cooTBETCTBUM C NPUHLMNOM UX AEACTBUA IN3UMETPbI MOTYT ObITb KJacCUPULIMPOBAHbI

Kak HeBeCOBble 1 BeCOBble Npubopbl. Kaxablii U3 3TUX TMNOB NPU6OPOB MMEET CBOU
KOHKpEeTHble JOCTOMHCTBA U He0CTaTKW, 1 BbIGOP Kakoro-nM6o Tmna nMsnmeTpa 3aBucuT

OT NOCTaBJ/IEHHOM 3a4a4u.

HeBecoBble (CbMﬂpraLLVIOHHbIVI ™ I'I) JIM3NMETPbI MOTYT NCMOJ1b30BaTbCA TOJIbKO A4
M3mepeHm‘/’|, Nnpon3BOANUMBbIX Hepe3 6onblune NPOMEXYTKN BPEMEHU, 3a UCK/TIOYEHNEM TEX
C/ly4aeB, KOorga saarocogep>xaHmne no4Bbl MOXET 6bITb M3MEPEHO KakuM-n11M60 He3aBUCUMbBIM

N Hage>XHbIM cnocob6oM. bonbline JIN3NMETPbI q.)l/I}'IpraLl,I/IOHHOFO Tnna NCnoJib3yroTcAa AnA
VICCﬂeLI,OBaHVIVI BOAHOTO 6anaHca u CyMMapHOro ncnapeHuna B TOM Cjiy4ae, eCim paCTVITe)'IbeIl\/’I
NOKPOB COCTOUT U3 3p€J1biX AE€EPEBbEB — BbICOKUX, C F}'Iy6OKVIMVI KOPHAMN. Heb6onblwne
JIN3NMETPbLI NPOCTOro TUNa ANA No4BblI, JINLLIEHHOWM PacTUTEIbHOCTU nméo I'IOKprTOVI TpaBOVI nnn
Ce/1bCKOX035IMCTBEHHbBIMM KynbTypamMu, MOTYT faBaTb pPe3yJ/ibTaTbl, MNOJIE3HbIE /14 NPAKTUYECKNX
LI,e)'IeI7I BO BJ1aXXHbIX YC/TOBUAX. nVI3VIMeTp TaKoro TMna MoxXeT 6bITb 1€rko YCTaHOBJIEH,

a CTOMMOCTb €ro TeXHN4YeCKOoro O6C}'Iy)KVIBaHVIFI HeBbICOKa, 6narop,ap;| 4eMy OH nogxoauT ANns
MCNoJ1b30BaHUA Mpu opraHn3aLnn cetTn Ha6}'IIO,EI,EHVII7I.

CToMMOCTb BECOBbIX JIN3NMETPOB, 3a NCKJTOHYEHNEM MPOCTbIX MUKPOTN3NMETPOB AN1A
M3MEPEHNA MNOYBEHHOIO UCNapeHnd, ropa3ao Bbillle, HO UX NPENMYLLLECTBO 3aK/1I04a€TCA B TOM,
4YTO OHM obecneyumBatoT HaAe>XXHbl€ U TOYHbl€ OUEHKN CYMMaApPHOTIo ncrnapeHns 3a HeboNblUME
NPOMEXYTKN BPEMEHU NPUN yCN10BUN CO6)'IIO,CI,€HVI$I HeO6XO,CI,VIMbIX Mep NpeaoCTOPOXHOCTHN

B OTHOLWEHUNN KOHCTPYKLUWN, SKCMJTyaTaunun N pasMeLLLeHnA.

Pa3pa60TaHo HEeCKOJ/IbKO BNa0B TEXHOJIOTNI B3BELUMBAHNSA C UCMO/Ib30BAaHNEM MEXAaHNYECKNX
N rngpasitd4eCcknX NnpuHUNMNOB. bonee npocCThbiE HeboNbLIME JIN3NMETPBbI 06bIYHO BbIHMMAIOT
n3 yrny6neH|/|$| O19 HAX N pa3MeLLLatoT Ha MéXaHNYECKUX BECaxX C MOMOLLbIO NEPEABUMKHbBIX
NOoAbEMHbIX KPAaHOB. KOHTeVIHep JIM3NMETPa MOXET ObITb YCTaHOBJI€H Ha CTaUuMNOHAPHbIX
MeXaHn4YeCKnx secax A HeﬂpepblBHOVl perncTtpaunmn nokasaHun. KOHCTp)/KLI,VIFI CNCTEMDI
B3BE€LUMBAHUA N peErmcTpaunn MOoxert 6bITb 3HAYUTENIbHO ynpouweHa nyTemM UCNnosib3o0BaHUA
0aTHYHNKOB Harpy3kun n TeH304aT4NKOB C UBMEHAOLLNMCA SN1IEKTPUYHECKUM CONPOTUBJIEHNEM.

B rMapaB/IN4ECKNX CUCTEMAX B3BELLUNBAHNA UCNOJIb3YETCA NPUHLUN BbITECHEHUNA XNAKOCTU

B pe3y/ibTaT€ USMEHEHUNA NJ1IaBy4eCTUn KOHTeVIHepa (TaK Ha3blBaeMbli I'IJ'IaBy’-II/IVI nw3mmeTp) nnn
NPUHUUN U3SMEHEHUA OaB/IEHNA XNOKOCTU B TMAPABINYECKNX AaTHNKaX Harpys3ku.
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Bonblune B3BeLLMBaEMble N PETNCTPUPYIOLLME IN3UMETPbLI PEKOMEHAYIOTCA A5 TOYHbIX
N3MepeHUi B UCCNefoBaTe/IbCKUX LeHTpax, a Takxe 414 CTaHAapTU3aLumMm 1 napametpmsaumm
APYrnx MeTo40B U3MepPEeHNs 3BanoTpaHCNupaLmm n ee MoAennpoBaHus. B3sellsaemole
NN3MMeTPbl He6O0/bLLOro pasmMepa BeCbMa NoJie3Hbl U NOAXOAAT A8 UCNO/b30BaHNSA

B ceTV. MNKpPOAM3MMeTPbl 419 U3SMEPEHUS CNAPEHMNS C MOYBbI — 3TO OTHOCUTE/ILHO HOBOE
CPeACTBO U3MEPEHUN.

10.4.1 Usmepenue c nomMoLbIO IUZUMETPA

CKOpOCTb CYMMapHOro ncnapeHnsa MOXXHO onpeaenntb n3 O606LLI,€HHOFO YpaBHEHNA BOAHOTO
6anaHca ans KOHTeVIHepOB NM3NMETpPa. 3HayeHune CYMMapHOro ncnapeHnsa paBHO KOJINHECTBY
OocCagkoB (VI)'IVI BOAbI Npn I'IOJ'Il/IBe) 3a BblHE€TOM KOJIN4eCTBa I'IpOCO‘-IVIBLLIeVICFI (,Cl,peHVIpOBaHHOVI,
OTqJMﬂprOBaHHOVI) BOJbl N3MEHEHWNA 3alaca BOAbl B NMOYBE.

Takum o6pa3om, nporpaMma HabOAEHUIA Ha NAoLWaZKax, rae yCTaHOBAEHbl TIN3UMETPbI,
BK/ItOYaeT HabntoaeHUs 3a ocagkamu (UM NoNnBoM), punbTpaumen n U3sMeHeHnem
3anaca BoAbl B noyse. [101€3HO BKAOYMUTDL B 3TY NPOrpaMmy Tak>ke Habto4eHNs 3a POCTOM
N pa3BUTUEM PaCTEHUIA.

KonnyecTtBo ocaakoB (a Takxe BOAbl B NOJIMBE, €C/I OH UMEET MeCTO) NPeANnOHTUTENbHO
N3MepsTb Ha yPOBHE 3eMAN CTaHAapTHbIMU MeToAaMu. C60p PUNLTPYIOLLENCS BOAbI
NPOU3BOANTCA B pe3epByape, N ee 06beM MOXET N3MePATLCS Yepes perynapHble MHTepPBabl
BPEMEHU W PErMCTPMPOBaTLCA C NOMOLLbIO Nprbopa. 19 TOYHbIX U3MEPEHUI U3MEHEHUS
BOAHbIX 3aNacoB MCMO/b3YyIOTCA TOYHbIE FPaBUMETPUYECKNE METOAbI, ONNCAHHbIE BbILLE.

Mpu B3BELIMBAHWUY NTU3UMETP C/ledyeT SKpaHUPOBaTb BO n3bexaHue BO3AeNCTBUSA

BETPOBOW Harpy3sKku.

ﬂ,O)’IFOBpeMeHHbIe 3Ha4Y€HNA CyMMapHOro ncnapeHna BrnoJiHe yaoB/1€TBOPUTE/IbHO MOXXHO
oueHnBaTb C NPUMEHEHNEM 06BbEMHOrO MeToaa. C NOMOLLbIO 3TOITo0 Me€To4a NpPpOn3BOAATCA
M3MeEpPEHNA 0OCaaKOB U CbVIfIpraLl,VII/I. ,D,OI'I)/CKaeTCFI, 4TO 3a nepunoa Mexay Ha6)'|l0,£l,eHI/I$IMI/I
M3MEHEeHNE 3anaca BOAbl CTPEMUTCA K HYJHO. M3meHeHMnA B/arocoaep>XaHmna no4Bbl MOTYT ObITb
onpeaenedHbl nyTeM 4OBEAEHUA COAEPXKAaHUA B/1arn B No4YBe 40 3HA4Y€HUA, XapaKTepPHOro Ans
NMOoNEBbIX )IC}'IOBI/II\/’I B Ha4a/Jieé U KOHLe 3TOro nepmnoja.

10.4.2 PasmelwieHme usmepurtenieii CcyMMapHoOro ucnapeHms

HabntogeHuns 3a cymMapHbIM UCNapeHneM JO/XKHbI Y4UTbIBaTb PaCTUTE/bHbIN NOKPOB

N yCI0BMA BIAXHOCTU Ha O6LLLel TeppuTopun BOKpyr cTaHumn (BMO, 2015). Jas nmutaumn
penpeseHTaTUBHbIX 3Ha4€HNN MHTEHCMBHOCTU CYMMapHOTO UCMapeHns NoYBa 1 pacTUTebHbIN
NOKPOB /IM3UMeETPa A0/KHbl COOTBETCTBOBATb NOYBE U PACTUTEILHOMY MOKPOBY OKpPYXatoLein
TeppuTopuu, a Ntobble HebnaronpuaTHble 3 eKTbl, BbI3BaHHbIE MPUCYTCTBUEM NPUOGOPOB,
[ONXHbI 6bITb CBEAEHbI K MMHUMYMY. Hanbonee BaxHble Tpe60BaHMA K pasMeLLLeH IO
NN3MMETPOB ONMMNCAHbI HMXeE.

ﬂ,)’lﬂ obecneyeHus COXpaHeHUNA rTMapoMexaHN4eCcknx CBOWCTB €CTeCTBEHHOW NOYBbI
pPekoMeHAYyeTCA MOMECTUTL €€ B KOHTeVIHep B BUAe LLenoro 6n0Ka (MOHO)'IVITa). B C/1y4ae no4Bbl
pPbIXN10ro, 4OBOJ/IbHO OAHOPOAHOIO TUMa U Npu Haan4dnn 601bLIOro KOHTeVIHepa AO0CTAaTO4YHO
Hamno/HUTb KOHTeVIHep C/I01 3a C/I0EM B TOM e nocnenoBatelbHOCTU U C TOW e NAOTHOCTbIO,
KakK 1 B HaTypaJ/ibHOM pa3pe3e No4Bhbl.

C ueniblo MOENNPOBaHNS €CTECTBEHHOTO IPEHAXHOTO NpoLLecca B KOHTeHepe cneayeTt
o6ecneynTb CBOGOAHbLIN ApeHax y ero AHa. B 3aBUCMMOCTI OT TEKCTYPbI MOYBbI MOXKET
0Ka3aTbCs HEO6XOAUMbBIM 06€eCNeYnTb MCKYCCTBEHHOE OTCAaCbiBaHWE Ha AHULLE TM3UMETPa
MoOCPeACTBOM pa3pexkeHus BO3ayXxa.
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JInsnmeTp, KpOMe MUKPON3NMETPOB, NPeAHa3HaYeHHbIX A1 U3MEPEHUSA UCMapPEHNS NOYBbI,
[0NXeH 6bITb 4OCTAaTOYHO 601bLLMM M FNY60KMM, @ €ro KPOMKa HU3KOM HAaCKObKO 3TO
NpPakTU4eCcKn BO3MOXHO, YTOObI MOy 4YNTb penpe3eHTaTUBHbIN, CBOOGOAHO PacTyLL Ui 3e1eHbIi
NoKpoB 6e3 Kaknx-nMbo orpaHNYeHnii A5 ero pasBuTums.

B Lenom, pacnonoxeHne NM3MeTPOB 3aBUCUT OT TPe6OBaHWUIA, CBA3AaHHbIX C MPENATCTBUAMM
ANA BETPa, Taknx e, kKak Tpe6oBaHMA K yCTaHOBKe MCnapuTe/ibHbiXx 6accCeiiHOB, a UMEHHO:
naowazgka AonxHa 6biTb PacrnoioxeHa BHe 30Hbl BIMAHWA 34aHUI, AaXe OANHOYHbIX 4ePEBLEB,
MeTeoposiornyeckux Npubopos u T. A. g Toro 4To6bl CBECTU K MUHUMYMY 3D eKTbl
afBekuuMu, NaoLwaakm Cc iM3umeTpamm ciaeyeT pacnosiaratb Ha JOCTaTOYHOM PaCcCTOSAHUM

OT BAVAIOLLMX Ha MOe BeTpa NPensaTCTBMA, UMEIOLLMXCA Ha OKPYXatoLLen Tepputopum,

T. €. Ha paccTosiHUM He MeHee YeM 100—150 m. MNMpepoTBpalleHre 3 ekToB aaBeKLUM OYEHb
Ba>XXHO MPU N3MepPeHUsx, NPOBOAUMbIX Ha OPOLLAeMbIX 3eMJISX.

10.4.3 MNCcTOYHMKM OLIMGKM B U3SMEPEHNAX C NTOMOLLbIO IU3UMETPOB

ﬂ,)’lﬂ M3MepeHVII7I CMOMOLLBIO TM3NMETPOB XapakKTEPHO HECKO/IbKO MCTOYHNKOB OLIJI/I6KI/I,
BO3HVIKaIOLLI,el‘/’I BCneACTBME HapyLeHNAa eCTeCTBEHHbIX )IC}'IOBI/II\/’I caMmnm I'IpVI60pOM. Hwuxe
nepevyncsiéHbl HEKOTOPblIE OCHOBHbIE q)aKTOprE

a) OrpaHWYeHHbI POCT KOPHEBOM CUCTEMBI;

b) un3MeHeHune TypbyneHTHON AN DY3nN B pesybTaTe HapyLLUEHUS O4HOPOAHOCTHU
pacTUTeNbHOro NOKPOBa MeXAY M3NMETPOM M OKPYKatoLLen Tepputopuei. Jlloboe
HapyLleH1e OAHOPOAHOCTM MOXeET 6biTb 06YCNOBAEHO HalMYMEM KOJIbLLeOOpPa3HOro cnos,
06pa3oBaHHOroO CTEHKOM KOHTeHepa 1 NOAMOPHbLIMU CTEHaMU, a TakXKe B pe3y/ibTaTe
BO3HMKHOBEHUS pa3Nyunii B CaMOM pacTUTEIbHOM NOKPOBE;

C) HejocTaTO4Has TEM/10Bas 3KBUBAJIEHTHOCTb JIM3MMETPA U OKPYKatoLLLeN NOYBI
B pe3ynbraTe C/iefyoLmnXx NPUYnH:

I) TEPMOU3ONALUN OT NOAMOYBEHHOTO C/104;

i) Tepmnyecknx acbekToB BO3AyXa, NOAHMMALOLLErOCA MU ONYCKAIOLLLErOCs MeX Ay
KOHTEHepPOM 1 CTeHKaMu yrnybneHus;

III) M3MEHEHUNA TEPMUNYHECKNX CBOWCTB NMOY4BbI BCNeaACTBNE MSMEHEHUNA €€ CTPYKTYPbI
N BNa>XHOCTH;

d) HepocTaTo4Has 3KBMBaNEHTHOCTb BOAHOrO 6anaHca B IM3MMETPE U B OKPY>KatoLLLEen NoYBe
B pe3ynbrarte:

i)  HapyleHWs CTPYKTYpPbl MOYBbI;

ii) orpaHM4YeHHOro ApeHaxa;

iii) BepTMKanbHOWN PUAbTPaLMM HYepe3 CTEHKUN Yrny6aeHuns;

iv) npepoTBpallLeHMs CTOKa C MOBEPXHOCTU U MOMNEPEYHOro ABUXEHNSA MOYBEHHOW BAaru.

CyLuecTByeT HeCKOoJIbKO yA0OHbIX CMOCO60B CBeAEHNS K MUHUMYMY OLLM6OK, BO3HUKAIOLLMX

npu n3MepeHnsax nusnmeTpamu (Hanpumep, peryinpoBka Temnepartypbl N0 KOHTENHEPOM,
CokpalleHne BepTUKanbHOM UAbTPaLLMM CTEH C MOMOLLLbIO Konel, ¢ haHuamm n T. 4.). lMommnmo
TpeboBaHMIA K TOYHOMY BOCMPOM3BEAEHNIO KOHCTPYKLMN 060PYA0BaHNA IN3MMeTPa, 0COOEHHO
60/1bLLIOE 3HaYeHMe UMeeT foCTaTOYHas Penpe3eHTaTUBHOCTb PAaCTUTENbHOCTU U TUNa NOYBbI
AN9 n3y4yaemoin MecTHOCTU. bonee Toro, MecTononoxeHne NAoLWaaKkn NOYBEHHOIO NCnapuTens
[O0/KHO GbITb MOMTHOCTBIO Penpe3eHTaTUBHbLIM A1 eCTECTBEHHbIX MO/IEBbLIX YC/I0BUIA.
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10.4.4 06cnyxMBaHue IM3SUMETPOB

[nsa obecnevyeHns penpes3eHTaTMBHOCTU PacTUTE/IbHOIO MOKPOBA B JIM3UMETPe Heo6xoAMMO
Y4MTbIBaTb HECKOJIbKO (DaKTOPOB. Bce cenbckoxo3ancTBeHHbIe U Apyrue paboThl (CeB,
BHeceHue yao6peHui, )xaTBa U TOMY NOA06HOE) B KOHTEMHEPe 1 Ha OKPYXXaloLLen Tepputopmm
[ONXHbI NPOBOAUTBLCA OANHAKOBO U OAHOBPEMEHHO. Bo nsbexaHune oinbokK, CBA3aHHbIX

c aTMocepHbIMU OCaZikaMu, pacTEHMA OKOI0 U BHYTPU KOHTeNHepa A0JIXKHbI NoAAePXMBATbCS
B BEPTMKa/NbHOM NOJIOXKEHMN, @ ONaBLUME JINCTbSA U C/IOMaHHble CTe6M He JO/IKHbI HAX0AUTLCA
Ha MOBEPXHOCTN NMM3NMeTpa.

O6C}'Iy)KVI BaHNE TEXHUYECKNX YCTpOVICTB ABNAETCA CI'IeLI,VIqDVILIeCKVIM Anda KaXaoro snga
|'|p|/|60pOB M ero onnucaHue He MOXeT ObITb 0aHO B 3TOM AOKYMEHTE.

>KenaTeano, no KpaVIHeVI Mepe, O4MH pa3 B ro4 npoBepsATb USMEPUTE/Ib CYMMapHOTo
ncnapeHuna Ha Té4b NyTeéM 3KPpaHNPOBaHMA €ro NOBEPXHOCTU A4 NpeaoTBpaLlleHns
CyMMapHOro ncnapeHumsa n nociegyrouero Ha6)'IIO,CI,€HVI$| B TeéHeEHNE HECKO/IbKUX ,CI,HGVI

3a 06beMOM Ap€eHaXa, KOTOprI\/'I AOJIXKEH ObITb PaBe€H KO/TN4YECTBY BObhI, Ll,O6aB}'IeHHOl\7I Ha ero
NOBEPXHOCTb.

10.5 OLLEHKA UCNAPEHUSA C ECTECTBEHHbIX MOBEPXHOCTEMN

Kak nokasaHo B 1013, aHanu3 CbaKTOpOB, B/IMAKOWNX Ha UcnapeHne, CBUAETE/IbCTBYET O TOM,
4TO CKOPOCTb CNapeHUA C eCTECTBEHHbIX I'IOBerHOCTeVI obs3aTeNnbHO 6yp,eT OTIN4aTbCA

OT CKOPOCTU NCnapeHnsa c usMeputeia ncnapeHnd, yCtTaHoOBJ1IEHHOIO B TAKUX XKe aTMOCd.)eprIX
yCnoBuAx, NOCKOJIbKy qJVI3I/I‘~IeCKVIe XapakKTePUCTUKUN ABYX NCMAPAOLLNX I'IOBerHOCTeVI

HE€ NOEHTUYHDbI.

Ha npakTuke nHtepec npeacraBfiseT CKOPOCTb UCNAPEHNSA AN CYMMapHOTo NcnapeHus

C eCTeCTBEHHbIX MOBEPXHOCTEN, HaNpUMep, MCNapeHne C NOBEPXHOCTN BOAOXPAHUIMNLLA

WAn 03epa, C TEPPUTOPUIA, 3aHATBIX CENbCKOXO3ANCTBEHHBIMWN KYNbTypaMu, a Takxe
NPOCTPaHCTBEHHOE pacnpeeeHne ncnapeHmsa C Takmx OOLLMPHBIX MOBEPXHOCTEN CyLLM, Kak
painoHbl Bogocbopa.

B 4acTHOCTK, TOUYHbIE NPOCTPAHCTBEHHbIE OLLEHKN CYMMapPHOro MCNapeHuns B permoHax
C pPasINYHbIMU XapakTepUCTUKaMM NOBEPXHOCTU 1 (popMamm 3eM1eN0Nb30BaHUSA MOAYYUTb
o4veHb TpyaHo (WMO, 1966, 1997).

Moaxopsawme MeToAbl 419 OLEHKM UCMapeHUA C MOBEPXHOCTM 03epa UM BOAOXPaHU/INLLA —
3TO NCNO/b30BaHWe BOAHOIo 6anaHca, 3HepreTnyeckoro 6anaHca u a3poaAnHaMmnyecKmx
noaxoA0B, MeToAa KOMOMHMPOBaHWNSA a3POANHAMUNYECKMX U IHeprobanaHCOBbIX ypaBHEHWUI

W B3aMMOZOMOJHSIOLLEN CBA3M MeXAy AeACTBUTENIbHbIM Y NOTEHLMaIbHbIM NCNAaPEHNEM.
Kpome TOro, B psage MeToAMK UCMapeHNE, N3MEPEHHOE C MOMOLLbIO NCNapuUTeNns, MCNob3yeTcs
NS yCTaHOBEHWS CBSA3M 03epO-UCnapuTesib. ITU CBA3M ABAAIOTCA cneunpuyeckummn ans
KaXk4oro Tmna ncnapurtens n cnocoba mnx pasmelteHnsa. OHM Takxke 3aBUCAT U OT KJIMMATUHECKNX
ycnosuii (cm. WMO, 1985, 2008 (Tom |, rnasa 4)).

3Ha4yeHUsa B TOUKE UIN apeasie He OrpaHN4YeHHOro Haan4mem BoAbl CyMMapHOIro ncnapeHuns
CMNMOBEPXHOCTU CYyLWN, I'IOKprTOI7I PaCcTUTENbHOCTbLIO, MOTYT ObITb nojsy4eHbl NyTeM onpeaeneHns
TakKOro NnOTeHUMa/ibHOro CyMMapHOro ncnapeHuma (I/I}'Il/l CyMMapHOro ncnapeHuna gna 3Ta/IOHHOMN
Ce/1bCKOX0351MCTBEHHOM K)/)'IbTypr) MeTo4aMWN, aHaNO0TNYHbIMU YKe BblLLIE€ONMMNCaHHbIM

MeTo4aM AN O03€ep, HO aAanTUPOBAHHBIMU K YC/TOBUAM PaCTUTE/IbHOCTU. HeKOTOpre METObl
MCNO/b3YyHOT AOMO/IHUTEJIbHbIE KO3CbeVILI,VIeHTbI 3aBUCUMOCTU OT CTaAnn pPOCTa A4Jid KaXX40ro
Buaa pacCTUTE/IbHOCTH, TaKoW Kak CeNIbCKOX03AMCTBEHHbIE KynbTypbl, I/I/I/I}'IVI MHTErpnpoBaHHOE
3Ha4Y€He YCTbUYHOTO COMPOTUBIEHUA, XapaKTEPHOE A1 PaCTUTE/IbHOCTU B LEJTOM.
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Koponescknin HugepnaHackuii MeTeOponornyecknii UHCTUTYT MPUMEHSET Ciey IoLLYO0
npoueaypy, paspabotaHHyto I. d. MakknHkom (Hooghart, 1971) ansa pacyeta cyTouHOro

(24 4) aTanOHHOrO NCNapeHus pacTUTEbHOCTU MPU CPeAHECYTOYHOM TemnepaType BO3ayxa
M CyTOYHOM KOJIN4eCTBE CyMMapHOM paanaunm:

€Cn AaBNeHME HaCblILLEHHOIo BOAAHOIO Napa npu teMnepartype Bo3ayxa T
75.#
e,(T)=6,107-10 2373+ rMa
HaK/10H KpMBOﬁ HaCbILLEHHOIO BOAAHOIO Napa B 3aBUCMMOCTU OT TEMIEPATYPbI T:

7,5-237,3

A(T)= o3eT) ‘In(10)-¢,(T) rMa/°C
ncnxpomeTpuyecknii KoapPUUneHT:
A(T)=0,646+0,0006T rMa/°C
yAenbHas TenaoTta ncnapeHnsa BoAbl:
A(T)=1000-(2501-2,38-T) Ox/kr
NIOTHOCTb BOAbI:
p =1000 Kr/m3
CyMMapHas CyTo4Hasa paanauma (KomyecTso 3a 24 4):
0 [/ M2
Temnepartypa Bo3gyxa (CpefHecyTo4Has):
T °C

TOrAa CyTO4YHOE 3Ta/IoHHOEe ncnapeHune (CyToYHas MHTEHCMBHOCTb MCNapeHuns)
C pacTutenbHocTu!'

1000-0,65-5(T)
= -Q MM

" {8(T)+y(T)}p-A(T)
CB#A3blBas n3MepeHHoe 3Ha4eHNe MHTEHCUBHOCTU [EeNCTBUTENBHOTO CyMMapHOro ncnapeHuma
C OueHKaMun He OrpaHNY€HHOro Ha/iIn4nem BOoAbl MNOTEHUNA/IBHOITO CYMMapHOTO ncnapeHusA,
a 3aTteM nocsiegoBaTe/ibHO CBA3bIBaA 3Ty HOPMa/In30BaHHYO BE/INHNHY C Blarocojep>kaHnem
NMO4BbI, ,CI,GCIDI/ILI,VITOM BOAbl B NOYBE 1IN BOAHbLIM NMOTEHLNAIOM B KOpHeBOI\/'I 30H€, MOXHO
nony4ynTb KOBCIZ)C*)VILI,VIGHTbI 014 pacyeTa [EeNCTBUTENbHOM MHTEHCUBHOCTU CyMMapHoro
ncnapeHunsa npu 4aHHOM B/1arocoaep>kaHmun.

3Ha4yeHNs feNCTBUTENIBHOrO CyMMapHOro UCNapeHmsa ¢ 3eMHON NOBEPXHOCTU MOTYT
OLEHMBATbCSA N HENOCPEACTBEHHO B XOAe HabN0AeHNI 3a U3SMEHEHUAMUN BNarocoep>XaHmsa
NoYBbl NyTEM U3MEPEHUI BIAXKHOCTM NOYBbI Ha PerynspHoi ocHoBe. MOXHO NPou3BecTu
n3MepeHnsa 6onee TOYHO, NCNOJIb3Yys BECOBOWN n3MMeTp. B Apyrux MeTogax npumeHaioTcs
n3MepeHna TypbyneHTHOCTU (HanpuMep, MeTOZ, Koppensaunn Typ6byneHTHOro noToka)

1 n3mepeHus npodunei (Hanpumep, MeToAbl MUCNOIb30BaHUA AaHHbIX AN MOrPaHNYHOrO C/104,
a Tak)ke MeTo/A pacyeTa ko3 durumeHTa sHepreTnyeckoro 6anaHca boysHa Ha AByX YPOBHSX).
OTn MeToAbl 60/1ee AOPOrocTosLLMe, A9 UX peasm3aLmm TpebytoTca cneumasibHble Nprubopsl

W AaTYUKKN BIAXKHOCTW, CKOPOCTU BETpa 1 TemMnepaTypsbl. Takne oLeHKM 419 M3yvaeMblX TUNOB
MOYB 1 PacTUTENIbHOIO NOKPOBa MOTYT 6bITb MCNOJIb30BaHbI B Ka4eCTBe HaAeXHbIX HE3aBUCUMbIX
CMPaBOYHbIX AAHHbIX NPW BbISBNEHUN IMNUPUYECKMX CBSA3EN B NPOLecce MOAEIMPOBaHNS
CYMMapHOro ncnapeHums.

Mpu onpeaeneHnn cyMMapHOro ncnapeHus C NoBepxHOCTN 6acceliHa BO3HMKaeT Npobaema,
CBA3aHHaa C TeM, YTO B C/ly4ae HapyLUEHUA HEMPEPbLIBHOCTM XapakTePUCTUK MOBEPXHOCTU

' KoHcTtaHTa 1000 ncnonb3yetcs Ans npeobpa3oBaHns U3 METPOB B MUIMMETPbI; KOHCTaHTa 0,65 sBnseTcs
TUMWYHOM SMNNPUYECKON KOHCTAHTOMN.
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3Ha4YeHMA MHTEHCMBHOCTM CYMMapHOro cnapeHns B npejenax paccMaTprBaemMoi Tepputopmum
CTaHOBATCA pa3nnyHbiMu. [1py paccMOTPeHUN 3HAYEHUI, MONTyHYEeHHbIX B pe3y/bTaTe u3MepeHuni
Yyepes KOPOTKME NPOMEXYTKM BPEMEHM, HEO6XOAMMO OLeHNBaTb CYMMapHOe ncnapeHue

C UCMONb30BaHMNEM IMNNPUYECKUX CBA3EN. [1/19 OLLeHKM CYMMapHOro UcnapeHuns C NoOBEPXHOCTU
BOAHOro 6acceliHa 3a 60/1bLLON Nepnoj BpemMeHu (B LeN1axX CBEAEHUS K MUHUMYMY 3 ekToB
HaKOMIEHNA) MOXET ObITb MCMOb30BaH MeToA BoaHoro 6anaHca (cm. WMO, 1971). OanH

13 NOAXOA0B, MPUMEHSAEMbIX A1 OLLEHOK MCNapeHns C OOLLIMPHbIX TEPPUTOPUIA, CBA3aH

C MeToAOM BOAHOro 6anaHca, npu 3TOM CyMMapHOe ncnapeHune no njioLaamn oLeHnBaeTcs

Ha OCHOBeE AjaHHbIX paano3oHanpoBaHua. MIHopMauns 06 onMcaHHbIX Bbille METOAAX, UX
npenmyLLecTsax u npeaenax ux npuMeHeHns npeacrasneHa B nyénamkaummn BMO (2008,

ToM |, rnaBa 4).

I/I3M€peH|/|e ncnapeHna C NoBepPxXHOCTU CHEra ABNAETCA 6onee cNoXxHoOM 3aﬂ,a'~leﬁ, n, BO3MOXHO,
AaHHbl€ TaKNX I/I3MepeHI/Il7I MeéHee TOYHbIE, HEM pacCHeT ncnapeHnsa C NoBepPxXHOCTN BObl.

Bo MHoOrmx CTpaHax Ana naMepeHnsa ncnapeHnsa C NoBepPxXHOCTU CHEXHOIO NOKpPOBa
MCNOJIb3YHOTCA UCNapUTEJIN, N3rOTOBJIEHHbIE U3 NOTNSTUNEHA UJTU 6eCLI,BeTHOl\7I naactMacchbl;
Ha6)'|l0,£l,eHI/I$| NPOBOAATCA TO/IbKO NPU OTCYTCTBUN CHEronaja.

McnapeHue co CHEXXHOTo MOKPOBa MOXHO OLLeHMBaTb Ha OCHOBaHUW AaHHbIX HabnoAeHWI
BNAXHOCTN BO3/JyXa U CKOPOCTU BETPA Ha OA4HOM WN [IBYX YPOBHSX Ha/Zl MOBEPXHOCTbIO
CHEXHOTrOo NOoKpPOBa W HENOCPeACTBEHHO Y MOBEPXHOCTU C UCNOJIb30BAHNEM YPaBHEHUS
Typ6yneHTHON And dy3nmn. OueHkn cunTatoTCs Haubosiee HaAeXXHbIMU, KOrAa 3Ha4eHUs
ncnapeHus BblYNCASAIOTCA AN NATUAHEBHbBIX U 601€ee ANMHHbBIX MepUO0B.
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