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MABA 10. USMEPEHUE UCNNAPEHMUA

10.1 OBLLME CBEAEHUA
10.1.1 Onpepenenuns

Mex0dyHapooHeili zudponozuyeckuli cnosape (BMO/KOHECKO, 2012) u MexdyHapoOdHbili
memeoposnozudeckutl ciosaps (BMO, 1992) patot cnepytowmne onpeaeneHuns (C HEKOTOPbIMMA
OTINYUAMMN):

(delicmeumenbHoe) ucnapeHue: KONMNYeCTBO BOAbI, NCNAPSIOLLENCS C OTKPbITOM NOBEPXHOCTH
BOAbl /WM NOYBBI.

TpaHcnupayus: npolecc, Npu KOTOPOM BOAA C pacTeHUI NepeHoCUTCs B aTMocdepy B BUAe
napa.

(deticmeumensHoe) cymmapHoe ucnapeHue (Mnv a¢pgpekmugHoe CyMMapHoe ucnapeHue):
KOJIM4ECTBO BOASHOIO Napa, UCNapstoLLerocs C NOBEPXHOCTU NOYBbLI U pacTeHU Npwu
€CTeCTBEHHOM YPOBHE B/1aroCoAepxaHus noysbl.

llomeHyuanbHO B03MOXHOE ucnapeHue (I/IJ'IVI ucnapﬂemocmb): KO/1M4€CTBO BOAAHOTIO napa,
KOTOpO€ MOI10 6bl ncnapuTbCa C NOBEPXHOCTU YMCTOWM BOAbI C €ANHMLbI NAOLWAaAN U 3a eaANHNLLY
BpeMeHN Npun CyLeCTBYHOLLNX METEOPOTOTMHYECKUNX YCTOBUAX.

lNomeHyuansHoe CyMMAapHoe ucnapeHue: MakCMMaJibHOE€ KOTIM4YeCTBO BObl, KOTOPasa MOXET
ncnapuTbCAa B JaHHbIX KTNMMATUYECKNX YCTOBUAX C yHaCTKa CMN/IOLLIHON PaCcTUTEIbHOCTH,
NMOMHOCTbIO I'IOKprBaIOLIJ,eI7I no4BYy N XOpPOLLUO CHabxaemom BO,CI,OVI. [MoTeHumnanbHoe CyMMapHoe
ncnapeHune BKJK4YaeT ncnapeHmne C NoBepxHOCTU NO4YBbI U TpaHCNUPaLU UKo paCTeHI/IVI B
KOHKPETHOM pal‘/'|0He B OHpeﬂ,eﬂeHHblVl nepunog BpeMeHNn. lMoTeHywnanbHoe CyMMapHoe
McnapeHune Bblpa>Kae€TcAa Kak TOJILLNHA €104 BOAbl.

Ecnun ncnonbsyeTcs TepMUH NOMeHyUaabHoe CyMMapHoe ucnapeHue, TO AO/IXHbI ACHO
yKa3blBaTbCA TUMbl UCNApeHnsa U TpaHcnupaumnmn. 3a 6onee noapo6HOM MHdopMaLLMelt Mo 3TUM
TepMuHaM cnegyet obpatiatbcs k nybavkauun BMO (2008), Tom 1.

10.1.2 EAMHMLBbI U3MepeHusn

CkopocTb McnapeHns onpeaenseTcs Kak KoJIM4eCcTBo BOAbl, UCMAPUBLLENCA C eAUHNLbI
naowaamn 3a eanHuy spemeHn. OHa MOXeT 6biTb BblpaxeHa Kak Macca uan o6beM >KMAKoM
BO/bl, CNAPUBLLENCSA C NIOLLLAAN 3@ €AUHNLY BpeMeHU; 06bIYHO OHa BbipaXkaeTcs Kak
3KBMBaNE€HTHas TOJLLMHA C105 XNAKOM BOAbI, UCNAapMUBLLEACSA 32 eAUHULLY BPEMEHM C
noBepxHOCTM 060 naowaan. 3a eANHULY BpeMeHN 06bIYHO NPUHATBI CYyTKN. O6bem
ncnapusLLencs BoAbl cnedyeT BoipaxaTtb B Muannmetpax (BMO, 2010). B 3aBucumocTn oT TMna
npmnbopa o6bl4Has NorpewHoCcTb 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 NO4YBbI, TAaK N CYyMMapHOTIo
ncnapeHua c I'IOBerHOCTeVI, NOKPbITbIX PACTUTE/IBHOCTbIO, UMEIOT 60/blIOE 3HaYeHME

O3 TMApPOoN0orn4eckoro MogesimpoBaHnA, a Takxke ana rmApoMeTeopo/IorM4ecknx n
Ce/1bCKOX035IMCTBEHHbIX VICCJ'Ie,CI,OBaHVIVI, HanpuMep, npun npoekKTUpoBaHMN U 3KCNayaTaLnmn
BOAOXPaHUINLLL, NPPUTALMOHHbIX N PEHAXHbIX CUCTEM.

TpebosaHus kK nposeaeHnIo paboT onuncaHbl B 4actu |, rnasa 1. 18 CyTOYHbIX CYMM
MakCMManbHbI Anana3oH coctasnset 0-100 mm npu paspewwennn 0,1 Mm. HeonpeaeneHHoCTb
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npwu 95 % cteneHn 4OCTOBEPHOCTU A0/KHaA cocTanaTb £0,1 Mm Ang o6beMOB MeHee 5 MM

n +2 % gna 6onbwnx o6bLeMOB. TOYHOCTb B 1 MM NpeasioxkeHa B kayecTBe AOCTMXMMON. B
npuHumMne, obbl4HbIe MPUOOPbLI MOTYT YAOBAETBOPATb TakMM TpeboBaHMAM K TOYHOCTU, OAHAKO
C/TOXHOCTU NPW pasMeLL,eHN 1 SKCnayaTaumm NPMBOASAT K NOABIEHUIO 3HaYNTE/IbHO 60/1bLUNX
norpewHocten nsmepenuii (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 noOBEPXHOCTU, Npn4em Ka)KLI,bIVI M3 HUX MOXET OrpaHnN4mMBaTb CKOPOCTb
ncnapeHus. B cBoto o4yepenb, MeETEOPOIOTNYHECKNE CIZ)aKTOpr OEeNnATCA Ha sHepreTn4eckne n
as’poanHaMmn4eCKne nepeMeHHbIE. 3Heprm| Heo6xo,qmma Ona npeBpalleHna BoAbl U3 XUAKOCTU
B nap,; B npnpoae 3T1o NponcxoaunT rMaBHbIM o6pa30M 3a CYET COJIHEYHOM pagnaumun n 3€MHOro
n3ny4eHumsa. A3pO,CI,VIHaMI/ILIeCKVIe nepeMeHHbIE, TaKNE KakK CKOPOCTb BETpPa y NOBEPXHOCTU 3EM/IN
M Pa3HOCTb 3HaYeHum OaBN1EHWA Napa Ha y4aCTke MexAay NOBEPXHOCTbIO N HWXXHUMU CJTIOAMU
aTMOCq)epbl, B/INAKOT Ha CKOPOCTb NepeHoCa BOAAHOTIO napa.

MonesHo pasnnyaTb CAydYan HaIUYNSA UK OTCYTCTBUSA HECBA3AaHHOM BOAbI HA MOBEPXHOCTM.

K BaXkHbIM pakTOpam OTHOCATCA KOIMHECTBO N COCTOSIHME BOAbI, @ TaKXKe Takne xapakTepUCTUKU
NMOBEPXHOCTU, KOTOPbIE BIUAIOT Ha NPOLLECC NePeHOCa B BO3AyXe UM Yepe3 NOBEPXHOCTb
ob6bekTa. [poTnBOAENCTBME NEpeHOCY B/larn B aTMocdepy 3aBUCUT, Hanpumep, oT
LLIepPOXOBaTOCTM MOBEPXHOCTU; B aPUAHBIX U MONYapUAHbIX palioHax Ype3Bbl4aliHoO 60/bLIoe
3Ha4YeHue nMeloT pa3Mep 1 popmMa ncnapsioLLein NoBepxHOCTU. TpaHCcNMpauusa pacTeHUN,
NMOMMMO y>kKe OTMEYEHHbIX METEOPOIOTMYECKNX U MOBEPXHOCTHbIX PaKTOPOB, B 3HAYNTE/IbHOM
CTeneHW onpeaenseTcsa xapakTepucTnkaMm n napameTpaMmum 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 MOCTYMAEHMA NOYBEHHOW Blarn K KOPHEBOW CUCTEME.

|_|0CT)/I'I}'I€HVIe NOYBEHHOW BM1aru K KOPHAM N ncnapeHue c OTKprTOI\/'I NMO4YBbl 3aBUCAT OT
KO/IM4eCTBa U XapPaKTePUCTUK MOYBEHHbBIX KannindapoB, a UMEHHO OT TEKCTYPbl 1 COCTaBa
noysbl. Ha ncnapeHue c I'IOBerHOCTeVI O3€p N BOAOXPaAaHUNULL, BJIUAET TENJIO, aKKyMYy/IMpyemoe
BOAOEMOM.

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. Oﬂ,HaKO
pa3pa60TaHo HECKOJ/IbKO KOCBEHHbIX METOJ0B Ha OCHOBE TOY€4YHbIX VI3MepeHVIl7I nnn gpyrmux
pac4eToB, KOTOPbIE Aal0T NPpUeM/1IEMbIE PE3Yy/1bTaThl.

HOTepﬂ BOAbI CO CTaHﬂ,apTHOVI HaCbILLI,eHHOVI Bnaromn NOBEPXHOCTUN N3MePAETCA C MOMOLLbIO
I'IpI/I60pOB 419 USMepeHUAa ncnapeHna (3BaI'IOpVIMeTpOB), KOTOpPbI€ MOXHO pa3e/InTb Ha
aTMOMETPbI N CNapuUTenn, NN NncCnapuTeibHble 6accenHsbl. OTun 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 paCHeTa 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 NoYBbl NIN MNOTEHUMA/IBHOITO CYMMapHOTo ncnapeHus no4shbl, I'IOKprTOl\/’I
PaCcTUTEIbHOCTbLIO, NPU YC/1I0BMNK NOo4A€eP>KaHUA BJIaXXHOCTU NO4YBbI Ha YPOBHE noJsieBown
B/1aroeMKoCTu.

Ons BOAOXPaHUANLL, NN 03€P, CTOKOBLIX NJiowaaoK nnn Heb6OoNbLINX BO,CI,OC60pOB OLUEHKHN
ncnapeHnsa MoryT npon3BsoanTbCAa Ha OCHOBaHUW BOAHOIO N SHEPIreTn4eckoro 6a}'|aHCOB, a
Tak>e C MCNoJ1Ib30BaHNEM a3poAnHaMMN4€CKOro nogxoaa n nogxoaa € y4€tomMm OMOTHUTE/IbHbIX
B3aMMOCBS3EMN. BbIIJJeyKa3aHHbIe METOANKN OMUCBLIBAOTCA B pa3aene 10.5.

Cnepyert Takxe NoAYepPKHYTb, YTO Pa3/INYHbIe UCNAPUTENN U IU3UMETPLI MPeACTaBAAIOT
pa3nunyatomecs no pusnyeckor 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/KHBl ONUCbIBAaTbCS OYEHb TLLATE/IbHO M TOYHO, YTOObI MUMeTb Kak MOXHO 6onee nosHoe
npeacTtaBfneHne 06 yC/IOBUAX, B KOTOPbIX MPOU3BOANINCE U3MEPEHUS.

bonee nogpo6HOe onncaHue Bcex MeTOA0B NpeAcTas/ieHo B ny6avkauum BMO (2008),
Toma l n ll.

10.2 ATMOMETPbI
10.2.1 Buabl npubopos

ATMOMeETpP — 3T0 Npn6op AN N3IMEePEeHUs UCNapeHns C yBAa>KHEHHON NOPUCTON NOBEPXHOCTN.
YBRaxHeHHble NOBEPXHOCTU NPeACcTaBAsioT co60i NMbo NOPUCTbIe KepaMUYeCKme LapuKku,
LUANHAPBI MW NAACTUHBI, MO0 OTKPbLITbIE ANCKU N3 DUABTPOBaNbHON GyMaru, HacblLLLEeHHble
BOAOW. Vicnapsoowmm 31eMeHTOM aTMomeTpa JIMBUHICTOHa ABNSAETCA KepaMUYeCKUI lWapuk
AnaMeTpoOM OKOJI0 5 CM, COeAMHEHHbIN C COCYIOM C BOAOW CTEK/ISSHHOM UK MeTaNIn4eckom
Tpy6Kkoli. ATMocepHOe AaB/eHne Ha NOBEPXHOCTM BOAbI 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, BbIMOJHAIOLLYIO PO/b pe3epByapa 1 MU3MePUTEIbHOrO YCTPOIMCTBa.
Wcnapsatowmm anemeHTom ncnaputens Nuiie sensertcs auck ns unsTpoBanbHoOn 6ymaru,
NPUKPEN/eHHbIN K NepeBepHYTON LUANHAPUYECKON rpagypoBaHHON TpybKe, 3aKkpbITOM C
OAHO CTOPOHbI; U3 3TOM TPY6KM BOAA NOCTyNaeT Ha Auck. [ocnegoBaTesibHble U3MePEHUS
o6bema BOAbl, OCTaBLUENCA B FPaAypoBaHHON Tpy6Ke, NO3BOASAIOT OLLEHUTb KOIMYECTBO BOAbI,
NOTEPSIHHOW Ha ucnapeHue 3a 1060 3aJaHHbIi NPOMEXYTOK BPEMEHN.

10.2.2 U3mepenue c nOMOLLbIO aTMOMETPOB

XoTs NPUHATO CHUTATb, YTO aTMOMETPLI Aat0OT OTHOCUTEJIbHYIO MEPY UCNaPEHUNA C MOBEPXHOCTU
paCTeHI/IVI, B ﬂ,eVICTBVITeJ'IbHOCTVI nojly4eHHbl€ JaHHbIE M3Mep8HVII7I MaJio 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
IMNNpUN4eCKn CBA3aHO C nCnapeHnem c eCcTeCTBEHHOW 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 HeboNbLIOWN nnowagke gns
MUKPOMETEOPOTOTUYECKUX VICCﬂeLI,OBaHMVI. He PEeKOMEHAYETCA NCMOJIb30BaTb aTMOMETPbI A1
MCCﬂeﬂ,OBaHMVI B 061acTun BOAHbIX peCypcCoOB, €C/IM UMEIOTCA APpYyrue AaHHbIe.

10.2.3 UcTouHUKM OlUNOGKMN B aTMOMeETpPax

OpHa 13 0CHOBHbIX MpobneM B paboTe aTMOMETPOB — 3TO NoAAEPX aHNE HNCTOTbI
ncnapuTebHblX NOBEPXHOCTEN. 3arps3HeHHble MOBEPXHOCTU CYLLLECTBEHHO BAMSIOT Ha
CKOPOCTb MCNapeHUs TOYHO Tak Xe, Kak 3TO NPOUCXOAMNT CO CMOYEHHBIM TEPMOMETPOM B
NCUXPOMETPUMN.

Kpome TOro, Ha N3MepeHna NcnapeHnsa 3Ha4nTe/1IbHOE B/INAHNE HYaCTO OKa3bliBalOT pa3/inyinga B
X pa3MeLLeHNN. 270 0COB6EHHO KacaeTcs pa3MeleHNA 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/inyiHble opMbl
W pasMepsbl, 1 CyLLeCTBYIOT pa3Hble cnocobbl nx pasmelteHms. Cpeamn pasnyHblX TUNOB
NCMOJIb3yeMblx NCMapuTenei ciegyeT oTMeTUTb ncnaputesnb knacca «A» (CLLUA), ncnapurtens
ITN-3000 (Poccus) n ncnaputenbHblin 6acceiiH naowaabo 20 m? (Poccums), 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 YCOBUAX U B 6ONbLLIOM AMana3oHe WMNPOTbl U BbICOTHI.
[aHHble 3Tnx NpMbopPOB HaxoAATCA B TECHOM, XOTS C/IOXKHOM 1 3aBUCALLLEN OT KAUMaTUYeCKON
30Hbl, CBA3N C METEOPOJIOTUYECKMMU IEMEHTAMU, ONPEeAEeNAoLWMMN NCNapeHne, Npu yCa0BUK
TOYHOro cobAeHNS CTaHAAPTOB MPU U3FOTOB/IEHUN 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 NCNapuUTeNns HaxoAWI0Ch Ha BbicOTe 3-5 cM OT
NMOBEPXHOCTM 3eM/IN, 4YTO obecneymBaeT LMPKYAALMIO BO3AyXa NOA ucnapuTtenem, yaepxmsaet
[HO ncnapuTens Bbllle YPOBHSA BOAbI Ha MOBEPXHOCTU 3€MJIN BO BPEMS AO0XA/MBON NOroabl

n obecneynBaeT NPOCTOTYy OCMOTpa 6a3bl ucnaputens. Micnapurens nsrotasnmeaercs

13 OLMHKOBAHHOIO XeJie3a TonwmHon 0,8 MM, Mean UnM MoHens, NpMYeM NOBEPXHOCTb
ncnapuTens He okpalumeaeTca. Vicnaputesb 3aMonHAETCA Ha 5 CM HUXE BepXHen KpOMKHM (Tak
Ha3blBaE€MbII 3Ta/IOHHbIN YPOBEHD).

YpoBeHb BOAbl U3MEPAETCS C MOMOLLLbIO KPIOYKOBOM PENKN UAN CTaLLMOHAPHOWM NMrobYaTom
BOAOMepHON penkn. KptoukoBas perika COCTOUT M3 NOABUXHOMN LLKaJibl U BEPHbepPaA C

KPIOYKOM, KOHeL, KOTOPOro Npu NpaBW/IbHOM YCTaHOBKe Npnbopa KacaeTcsi NMOBEPXHOCTU BOAbI.
YcnokouTenb ¢ He60/1bLLMM OTBEPCTUEM HA AHe AnameTpoM okono 10 cM 1 my6uHO 0Kono

30 cm pa3buBaeT /ito6ble MeJIKue BOJIHbI, KOTOPbIE MOTYT BO3HUKHYTb B UCApUTENe, U CYXUT B
KavyecTBe Aepxartens AN KPIOYKOBOW pelkn Bo BpeMs HabntoaeHns. MicnapuTenb nononHseTcs,
Kak TO/IbKO YPOBEHb BOAbl MO NOKa3aHWsM BOAOMEPHOM perkn onyckaetcs 6osnee yem Ha 2,5 cm
HUMXE NCXOAHOTO YPOBHS.
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10.3.2 Ucnaputenn ITU-3000 (Poccus)

Ucnaputenb IMN-3000 (Poccnsa) — 3TO LMAMHAPUYECKUI COCYA, C KOHUYECKUM AHOM U
naowaabio nosepxHoctu 3 000 cm? n rybuHoin 60 cm. Micnaputenb ycTaHaBNMBaEeTCA B FPyHTe,
npuyeM ero Kpas Ha 7,5 CM BbICTyNatoT Ha/Ji NOBEPXHOCTbIO 3eMnu. B LeHTpe ncnapurtens
HaxoAMUTCA MeTan/inyeckas MepHas Tpybka, Ha KOTOPYIO NP U3MEPEHUAX UCnapeHmns
ycTaHaB/MBatoT 06beMHyto 6ropeTky. bropeTka cHabxeHa KnanaHoOM, KOTOPbI OTKpbIBaeTCs,
AN5 TOro 4To6bl YpOBEHb BOAbI B HEl CPABHANCA C YPOBHEM BOAbI B UCnapuTesie. 3ateM
KnanaH 3aKpblBaeTCs, U NPON3BOAUTCA TOYHOE N3MepeHune ob6bema BOAbl B 6opeTke. YpOBeHb
BO/bl Ha/l MeTa/IIM4eCKOn MepHOWM TPyOKOI onpeaenseTcs Ha OCHOBe 06bema BOAbl B
6lopeTke 1 ee pa3mepoBs. YKa3aTenb, NPUKPENIEHHbIN K METaI/IMYECKON penepHol 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 yctanasnnsaetca 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
4-5MNNTNMETPOBBIX IMCTOB Xefle3a U yCTaHaBIMBAETCA B FPYHTE, MPUYEM €ro Kpas BbICTynatoT
Hapj 3emnel Ha 7,5 cM. BHyTpeHHSAA 1 BbICTynatoLL,as BHELIHAS MOBEPXHOCTN 6aka OKpalleHbl B
6enbii uBeT. bacceliH o6opyaoBaH cneumaabHbIM 4ONMBHLIM 6aKOM 1 YCMOKOUTESIEM C MEPHO
TPy6KOW, Ha KOTOPYIO NPY N3MEPEHMU BbICOTbI YPOBHSA BOAbI B 6accelHe ycTaHaB/IMBaeTCs
ob6bemHas 6ropeTka. B ycnokoutene psgom ¢ MepHoOM Tpy6Kol yCTaHOBJIEH CrelnalibHbl i
CTep>eHeK, 3aKaH4YMBatoLLMANCA OCTPUEM UMbl U CNTyXKaLLMN yKa3aTesieM BbICOTbI, O KOTOPOW
[OJIKEH KOPPEKTUPOBATLCSA YPOBEHb BOAbI B 6acceliHe. YpOBeHb BOAbI AO/IXKEH BCeraa
noaAepXnMBaTbCsa Taknm o6pa3om, HTOObI OH Obi/T HE HMXXE N He Bbille OCTpUA UMbl 6osee

4yeM Ha 5 1 10 Mm cooTBeTCTBEHHO. K foIMBHOMY 6aky npukpensieHa CTekasaHHas Tpybka C
AeNeHVAaMU 418 U3IMEPEHUS KOIMYeCTBA BOAbI, O/IMBAEMOW B UCMapuTe/bHbI 6acceliH, u ans
rpy60ro KOHTPONA U3IMEPEHUI MO BlopeTke.

10.3.4 MN3smepenus c nomoubio UCTapUTeieil U UCnapuTeibHbIX 6acceiHOB

CkopocTb ncnapeHuns nsmepseTcs nyTeM HabMtOAEHNSA U3MEHEHWNS yPOBHSA CBOGOAHOM
NOBEPXHOCTU BOAbI B UCNapuTene nan 6acceinHe. 3Tm M3MepPeHMs MOXHO NPOBOAUTD C
MOMOLLLbIO TAKMX YyCTPOMCTB, ONMCAHHbIX BbiLLie, Kak ucnaputenu knacca «A» n NMM1-3000
COOTBETCTBEHHO.

|/|CI'IOJ'Ib3yeTC$| HECKOJIbKO TUNMOB aBTOMAaTU4YE€CKUX VICI'IapVITeﬂeVI. ypOBeHb BO/Jbl B TAKOM
ncnaputene nogaep>xXKmMBaeTca nyTeM NOCTOAHHOIO A0J/IMBa BOAbl B UCMapuTeb 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 NOMOLLLIO NOMN/1aBKa B YCNOKOUTEJIE. Monnasok
npmnBoaunT B ,Cl,eVICTBI/Ie caMmonuceu,.

I/I3M€peH|/|$| ncnapeHna C NoBEePxXHOCTU ncnapuTeia NoOJ10XeEHbI B OCHOBY pAga METOAUK ANA
OLUEHKUN ncnapeHna n CcyMmMapHOro ncnapeHmsa ¢ eCTeCTBEHHbIX I'IOBerHOCTeI7I, noTepa oAbl
KOTOPbIMU NPEACTABNAET MHTEPEC. l/I3|\/|epeH|/|$|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/IOTNHECKMNX NAapPaMeTPOB, a AaHHbIE M3MepeHl/Il7I MOXHO NMNOJIy4uUTb 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.



362 YACTb I. USMEPEHNA METEOPO/TOTUYECKUX MEPEMEHHbIX

10.3.5 PasmewieHme ucnapurenei u ucnapurenbHbix 6acceiiHoB

[na ncnaputenein u ucnaputenbHbix 6acCeMHOB B OCHOBHOM MCMOJb3YyIOTCS CiefytoLine Tpu
BM/a pa3sMeLLeHuns:

a) pa3MeleHne B rpyHTe, Korga oOCHOBHad €MKOCTb MCNMapUTE/IbHOTO 6acceiHa 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/bLLON BbICOTE Haf, NOBEPXHOCTbIO 3€M/1N;

C) pa3MeLlLeHMne Ha 3asiKOPEeHHbIX NaaBatoLwmx niathopmMax Ha o3epax Uin ApPyrux BOAHbIX
obbekTax.

McnapuTenbHblie NJoWaAKy AOKHbBI pasMeLlaTbCa Ha COBEPLUEHHO POBHbIX U 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; Aaa NpenaTcTBMii, 06pasyoLmx CKOMJIEHNS, 3TO PacCTOsHME A0/KHO ObiTb B
10 pa3 6onbLue. Y4acTky A0KHbl 6bITb 4OCTaTOYHO 601bLIMMK, HTOObI Ha NOKa3aHUs He BANAJ
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 NCMAPUTENbHOW NAOLWaAKKN CiedyeT NoAAepPXKMUBaTbh B COCTOAHUN Kak
MOXHO 6/IM3KOM K eCTeCTBEHHOMY MOKPOBY, XapakTepPHOMY A5 AaHHOWN TeppuTopun. Tpasy,
COPHSAKM 1 TOMY NoA06HOe HeOBXOAUMO 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 rpaBuin. Micmaputenn 3Toro Tuna He caeayeT 3akpbiBaTb
OT COJ/IHLa.

10.3.6 MNcToYHMKMU 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 JIErKO 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 ONOHUTENBHOW Iy YNCTON SHEPTUM, MOrNoLWaemMon Yyepes 60KOBYtO
NOBEPXHOCTb. HexxenatenbHoe BO3AeNCTBME CTEHKM NCNIAPUTENSt MOXHO B 3Ha4YUTE/IbHOM
CTeneHm UCKIIYNTb, NCNOJb3Yys 3aLLMULLEHHBIV UCMAapUTeb, HO 3TO NPUBOAMT K €ro
YAOPOXKaHMIO, HAPYLLUEHUWIO CTAaHAAPTHBLIX MHCTPYKLMIA Y U3MEHEHUIO «yCTONYMBLIX CBA3EN»,
ynomsHyTbix B pasgene 10.3.

Pa3MelleHMe ncnapuTens B rpyHTe CNOCO6GCTBYET yMEHbLUEHUIO HeXenaTe /iIbHbIX FPaHUYHbIX
3 eKTOB, TaKMX KaK BAUSAHNE U3/TyYeHUS Ha GOKOBYIO MOBEPXHOCTb 1 TENI006MEH MeX Ay
CO6CTBEHHO McnapuTesiem 1 atmocdepoin. OgHako HegoCTaTKaMuU SIBASIIOTCS CeayoLmne:

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'IOLIBOI\/'I, 1N 3TO 3aBUCUT OT MHOTUX CbaKTOpOB, BKJ/TKO4aA TUM NO4YBbI N €€
B/arocoaep>kaHume, a Takxe paCTVITeJ'IbeIVI NOKpPOB.

B C/ly4dae nnaBy4ero ncnapuTesia yciosuAa 6onee I'IpVI6J'IVI)KeHbI K NcnapeHnto C NoBepxHOCTA
03€epa, 4eM K cnapeHutio C npw6pe>KHoro ncnapuTessa, yCtTaHOBJ1I€EHHOIo Uan Haj, 3eMnen unu
Ha YpOBHE 3€MJIN, XOTA CNoCOBHOCTU AdKKYMYJZIMPOBaTb TEMJIO Y MJ/1aBy4e€ro ncnaputena ny
03€epa pa3/inyHbl. Ha HﬂaByLIMVI ncnapuTesib, OA4HaKoO, OKa3bIBa€T B/IAHNE TO 03€P0O, B KOTOPOM
OH HaxoauTcAa, U ncnaputeb He BCcerga ABnaeTca XopowmMm MHANKaTopoM ncnapeHui C
NOBEPXHOCTN O3€pa. MmetoTcs 3HaYnTebHble TPYAHOCTU NP NpOBEAEHNN Ha6}'IIO,CI,eHVII7I nu, B
HaCTHOCTMH, 3a6pr3FVIBaHl/I€ M BblM/1€CKMBAHNE HaCTO yXyALLaloT penpe3eHTaTUBHOCTb AaHHbIX.
YcTaHOBKa n SKcnayataumna Takmnx VICI'IapI/ITeJ'IeVI Tpe6y}0T 3HA4YUTEJ/IbHbIX 3aTpar.

Mpwu nto6oM cnocobe pasmMeLLLeHUs BaxXHO, YTOObl MCNapuTesb 6bl/1 U3FOTOBJIEH U3
HepyaBeloLLero MeTasnna, v 4To6bl BCe COeAMHEHMS BbIIV NPOYHBIMU U He AaBaan Teuun.

CunbHbIN A0XAb N O4EHb CUNbHbIN BETEP MOryT Bbi3BaTb BbIM/1IECKNBaHNE N3 I/ICI'IapI/ITe)'IeVI, B
pe3ynbraTte 4ero USMepeHmnsa MoryT CtaTb OLWNBGOYHBIMN.

VimeeT 3Ha4eHWe ypoBeHb BOAHOWN MOBEPXHOCTM B ucnaputene. Ecim ncnaputenb nepenosHen,
10 80 10 % (Mnun 60nee) N6bIX XNAKNX OCaJAKOB MOXET BblJleTaTb U3 HEroO B BUAE O6PbI3T, 4TO
npvBeeT K 3aBblLLEHHOW oLeHKe ncnapeHus. CAmMLKOM HU3KMUIA YpOBEHb BOAbI MPUBEAET K
YMEHbLLUEHHOW CKOPOCTU ncnapeHuns (2,5 % Ha kaxxabli CAHTUMETP HUXe 5CaHTMMEeTPOBOro
NCXOLHOIO YPOBHS B pariOHax C YMEPEHHbIM CNapeHneM) B pe3y/braTe 3aTeHEHHOCTU
60pTnKoM. Ecinm fonyCcTUTb 04eHb HU3KUIA YPOBEHb BOAbI, TO CKOPOCTb MCNApPEeHUS
yBe/IM4MBAETCA 3@ CHET NOBbILLUEHHOIO HarpeBa BOAHON MOBEPXHOCTMU.

Pekomer,yeTca OrpaHn4YnTb ﬂ,OHYCKaeMbIVI MHTEpPBA/1 USMEHEHNA YPOBHSA BOJbl nmbo ¢
NOMOLLbKO aBTOMATU4E€CKUX METOA0B, MYTEM MNOATOHKN YPOBHSA MPU CHATUW KaXA0ro noka3aHuA,
nmbéo nyTeM ominBa Wnan Ao2inBa BOAbl, KOrAda ypoB€Hb AOCTUTaEeT BerHeVI WM HUXKHE OTMETOK
COOTBETCTBEHHO.

10.3.7 06cnyxmBaHue ucnapuresieit U McnapuTe/ibHbIX 6acceliHoOB

OCMOTp cnenyet npoBoAUTb HE peXe O4HOro pa3a B Mecsul, yaenaA ocob60e BHMMaHMe
06Hapy>|<eHmo TEYN. VlCI'IapVITe)'Ib cnenyert HMCTuTb No Mepe HeO6XO,CI,l/IMOCTVI, yoanaa mycop,
0CafokK, Bogopoc/im m HerTﬂHbIe NAEHKN. PEKOMeHﬂyeTCH nobaBneHue B BOAY He60bLIOro
KO/1M4ecTBa MEQHOIO Kynopodca nian gpyrnx aibrmynaoB Ang orpaHN4YeHmnsa pocrta Bo,u,opocneﬁ.

Ecnn Boga 3aMep3aeT, Heo6Xx0aMMO CKOJIOTb BECH /1e/ CO CTEHOK MCcnapuTesibHOro 6accenHa
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, 0co6€eHHO B
3acyinmBbiX U TPOMNYECKUX paﬁOHax. OT0 MOXHO 06ecneymnTb C NMOMOLL KO NCMOJ1Ib30BaHNA
caieayroumnx CpeacTs:

a) XUMUNYHECKNX PENEIIEHTOB. Bo Bcex cnydaax ncnosib3oBaHNA Takom 3allnNThbI HeO6XO,CI,VIMO
NPUHUMATb MEPHI, YTOObI CbVI3VI'~IeCKl/Ie XapakTepuCcTnkn Bo4bl B UCnaputee 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
OHW YMEHbLUAKOT NMNOTEPU Ha NCNapEHUNE 3a CHET HaCTUYHOTIO 3KPaHMPOBaHUA MOBEPXHOCTU
BOAbI OT CO/THEYHOM pagnatnm un yMeHblLIEHNA MHTEHCUBHOCTU ABUXEHUA 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
CTaHAapPTHOroO UCNapuTens, PacnosoXeHHOro Ha 6avxkanwien noaxoaaLLen Ans
cpaBHeHus naowagke. icnbiTaHms C npefoxpaHUTe/IbHbIM LWJINHAPOM, KOTOPbI
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 ONMCAHO B CNELNabHOM TexHUYeckon ntepaTtype. [ogpobHoe
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/IE€HHBIN B YINy6/1eHUM B FPYHTE C yKPEenIeHHbIMU CTEHKaMM UIU B HAPY>KHOM
3arny6/ieHHOM KOHTeliHepe CO CreunanbHbiIMU yCTPOMCTBaMU AN 3MepeHnsa puabTpaumm n
N3MEHEHUS BNarocoaepxaHuns noYsbl.

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 AENCTBUSA IN3UMETPbI MOTYT ObITb K1acCUULMPOBaHbI Kak
HeBecoBble 1 BeCcoBble Npubopbl. KaxAabiii 13 3TUX TMNOB NPMGOPOB UMEET CBOM KOHKPETHbIE
[OCTOMHCTBA N HeJ0CTaTKK, 1 BbIGOP Kakoro-n11m6o Tvna An3nmeTpa 3aBUCUT OT MOCTaBAEHHOWN
3ajayn.

HeBecoBble (CbMﬂpraLLVIOHHbIVI ™ I'I) JIM3NMETPbI MOTYT NCMOJ1b30BaTbCA TOJIbKO A4
M3MepeHVIVI, 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)'IbeIVI
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. nVI3VIM€Tp TaKoro TMna MoxXeT 6bITb 1€rko YCTaHOBJI€H, a
CTONMOCTb €ro TeEXHN4YeCKOoro O6C}'Iy>KI/IBaHVIFI HeBbICOKa, 6naro,u,ap$| 4eMy OH nogxoaunT Ans
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$| HeO6XO,CI,VIMbIX Mep NpeaoCTOPOXHOCTA B
OTHOLWWEHUUN KOHCTPYKUWN, SKCNyaTaunn 1 pasMeLLeHnA.

Pa3pa60TaHo HEeCKOJ/IbKO BNa0B TEXHOJIOTUI B3BELUMBAHNSA C UCMO/Ib30BAHNEM MEXAaHNYECKUX
N rngpasitd4eCcknX NnpuHUNMNOB. bonee npocCTbiE 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 CTauMNOHAPHbIX
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 B3BELWLNBAHNA NCNO/Ib3YETCA NMPUHL NN BbITECHEHUA XUAKOCTUN B
pe3ynbrate USMEHEHUA NJIaBy4HeCTUn KOHTeVIHepa (TaK Ha3blBaeMbli HﬂaByLIMVI nm3wmeTp) nnn
NPUHUNN USMEHEHUA OaB/TIEHNA XNOKOCTU B TMAPAaBINYECKNX AaTHNKaX Harpys3ku.
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bonbluve B3BeLIMBaeMble N PErUCTPUPYIOLLME TM3UMETPbI PEKOMEHAYIOTCA A5 TOYHbIX
N3MEepeHUIn B UCcaefoBaTe/IbCKMX LLeHTpax, a Takxke ANs CTaHAapTM3auMm 1 napametTpusaumnm
APYTMX MeTOA0B U3MepPEeHUs 3BanoTpaHCNMpaLnum n ee MoaeMpoBaHus. B3selwuneaemble
nnM3nmeTpbl He60bLIOro pa3mepa BeCbMa NOJe3Hbl M NOAXOAAT A9 UCNO/Ib30BaHNS B CETU.
MunKpoan3nMeTpbl 4719 U3MEPEHUNS UCMAPEHMS C MOYBbI — 3TO OTHOCUTEILHO HOBOE CPeACTBO
N3MepeHu.

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 3alacCa BOAbl B NMOYBE.

Takum o6pa3om, nporpaMma Haba0AeHU Ha NaoLLLajKax, rae yCTaHOBAeHbl IN3NUMETPbI,
BK/IlOYaeT HabntoAeHUs 3a ocagkamu (MK NOMBOM), pubTpaLMen U M3MeHeHneM 3anaca
BOAbl B No4Be. [1071€3HO0 BKIOUYNTb B 3Ty Nporpammy Takxe HaboaeHuns 3a pOCTOM U
pasBuTMEM pacTeHU.

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 WIN PErMCTPMPOBaTLCA C NOMOLLbIO Nprbopa. 115 TOYHbIX U3MEPEHUI U3MEHEHUS
BOAHbIX 3aNacoB MCMO/b3YyIOTCA TOYHbIE FPaBUMETPUYECKNE METOAbI, ONNCAHHbIE BbILLE.

Mpu B3BELUIMBAHMUY TN3UMETP C/ledyeT SKPaHMPOBaTb BO n3bexaHne BO3AeliCTBMSA BETPOBOW
Harpysku.

ﬂ,O)’IFOBpeMeHHbIe 3Ha4Y€HNA CyMMapHOro ncnapeHna BrnoJiHe yaoB/1€TBOPUTE/IbHO MOXXHO
oueHnBaTb C NPUMEHEHNEM 06BbEMHOrO MeToaa. C NOMOLLbIO 3TOIFo0 Me€To4a NPOn3BOAATCA
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>XaHma no4Bbl MOTYyT ObITb
onpeaenedHbl nyTeM 4OBEAEHUA COAEPXKAaHUA B/1arn B No4YBe 40 3HA4Y€HUA, XapaKTepPHOro Ans
NMOoNEBbIX )IC}'IOBI/II\/’I B Ha4a/Jieé nu KOHLe 3TOro nepmnoja.

10.4.2 PasmelwieHme usmepurtenieii CcyMMapHoOro ucnapeHms

HabntogeHuns 3a CcymMapHbIM UCNapeHmMeM JO/XKHbI YH4UTbIBaTb PaCTUTE/IbHbIA NOKPOB U
YyC/I0B1S BAAXHOCTU Ha obLuel Tepputopmn Bokpyr ctaHuum (BMO, 2010). Ana umutaunm
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 Haan4dnmn 601bLIOro KOHTeVIHepa AO0CTAaTO4YHO
Hamno/HUTb KOHTeVIHep C/I01 3a C/I0EM B TOM e nocnenoBate/ibHOCTU U C TOW e NAOTHOCTbIO,
KakK 1 B HaTypaJ/ibHOM pa3pe3e No4Bhbl.

C ueniblo MOZENNPOBaHNS €CTECTBEHHOTO IPEHAXHOTO NpoLLecca B KOHTeHepe cneayeTt
o6ecneynTb CBOGOAHbLIN ApeHax y ero AHa. B 3aBUCMMOCTI OT TEKCTYPbI MOYBbI MOXKET
0Ka3aTbCs HEO6XOAUMbBIM 06eCneYnTb 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
ajBekuuMun, naowaakm Cc iM3nmeTpamm ciefyeT pacnosaratb Ha OCTaTOYHOM PACCTOAHUM OT
B/MAIOLLMX HA MOe BeTpa NPensaTCTBUA, UMEIOLLMXCA Ha OKPYXatoLle Tepputopum, T. €. Ha
paccTosaHnn He MeHee Yem 100-150 M. MNpepoTepalleHne achdekToB agBeKL MM O4eHb BaXKHO
Npu N3MepeHnsax, NPOBOAMMbIX Ha OPOLLAEMbIX 3EMJISX.

10.4.3 MNcTOYHMKM OLIMGKM B U3SMEPEHMNAX 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 pesy/bTaTe HapyLLUEHUS O4HOPOAHOCTHU
pacTUTeNbHOro NOKPOBa MeXAy M3UMETPOM U OKPYKatoLLen TeppuTopuei. Jlloboe
HapyLleH1e OAHOPOAHOCTM MOXeET 6biTb 06YCNOBAEHO HalMYMEM KOJIbLLeOOpPa3HOro cnos,
06pa3oBaHHOr0O CTEHKOM KOHTeHepa 1 NOAMOPHbLIMU CTEHaMU, a TakXKe B pe3y/ibTaTe
BO3HMKHOBEHUS pa3Nyunii B CAMOM PacTUTENIbHOM NMOKPOBE;

C) HeAOoCTaTO4YHaA TeN/10Bas S3KBUBa/1€EHTHOCTb JIU3UMETpPa U 0|<py>|<arou.|,el‘/’| NMO4BbI B
pe3ynbrate cieayrwmnx npudnH:

I) TEPMOU3ONALUN OT NOAMOYBEHHOTO C/104;

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

III) M3MEHEHNA TEPMUNYECKNX CBOWCTB NMOYBbI BCNeACTBNE MSMEHEHUNA €€ CTPYKTYpPbI U
BJZ1aXXHOCTW;

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 NONEPEYHOro ABUXEHNSA MOYBEHHOW BAaru.

CyLuecTByeT HeCKOJIbKO yA0OHbIX CMOCO60B CBeAEHNS K MUHUMYMY OLLMOOK, BO3HMKAIOLLMX

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 3HaYeHMEe UMeeT foCTaToYHas penpe3eHTaTUBHOCTb PAaCTUTENbHOCTU U TUMNa 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

[ns obecneyeHns penpeseHTaTMBHOCTM PacTUTE/IbHOTO NOKPOBa B JIN3UMeTpe He06Xx0ANMO
Y4nUTbIBATb HECKONbKO (pakTOPOB. Bce cenbckoxo3snicTBeHHbIe U Apyrue paboTbl (CeB,

BHeceHWe ynobpeHunii, xxaTBa U TOMY NOA0OHOE) B KOHTEMHEPE U Ha OKPYXKaloLLLe TeppUTOpUmn
[OJIKHBI NPOBOANTBLCS OAMHAKOBO M OAHOBPeMeHHO. Bo n3bexaHune ownb0okK, CBA3aHHbIX C
aTMocepHbIMU OCaZikaMW, PacTEHUS OKOJIO U BHYTPU KOHTEMHEepPa AOMXKHbI NOAAEPXKMUBATLCS B
BEPTMKaA/IbHOM NMOIOXEHMW, a ONaBLUME INCTbS U C/IOMaHHble CTe611 He A0/KHbI HAXOAUTHCA Ha
NOBEPXHOCTM N3nMeTpa.

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 U3IMEPUTE/Ib CYMMapHOTIo
ncnapeHuna Ha Té4b NyTeéM 3KPpaHNPOBaHMA €ro NOBEPXHOCTU A4 NpeaoTBpaLlleHns
CyMMapHOro ncnapeHumsa n nociegyrouero Ha6)'IIO,CI,€HVI$| B TeéHeEHNE HECKO/IbKUX ,CI,HGVI 3a
o6bemMom OpeHaXa, KOTOprVI AO0/1XKEH 6bITb PaBeH KOMNY€CTBY BObI, ,CI,O6aB)'IeHHOI7I Ha ero
NOBEPXHOCTb.

10.5 OLLEHKA UCNAPEHUSA C ECTECTBEHHbIX MOBEPXHOCTEMN

Kak nokasaHo B paszagene 10.1.3, aHanun3 pakTopoB, BANAIOLLNX HAa UCNApeHWe, CBUAETENbCTBYET
0 TOM, YTO CKOPOCTb UCMApeHMUs C eCTeCTBEHHbIX MOBEPXHOCTEN 0653aTe/IbHO 6yAeT OTInYaThCs
OT CKOPOCTU UCMapPEeHUS C U3MEPUTENS UCMAaPEHMS, yCTaHOBIEHHOTO B TakKMX ke aTMOC( epHbIX
YCJIOBUSAX, NOCKONbKY (PU3NYECKNE XapaKTEPUCTUKN ABYX NCNaPSAIOLLMX MOBEPXHOCTEN He
WAEHTUYHBI.

Ha npakTuke nHtepec npeacraBfiseT CKOPOCTb UCNAPEHNSA AN CYMMapHOTo NcnapeHus

C eCTeCTBEHHbIX MOBEPXHOCTEN, HaNpUMep, MCNapeHne C MOBEPXHOCTN BOAOXPAHWUIMLLA

WAN 03epa, C TEPPUTOPUIA, 3aHATBIX CENTbCKOXO3ANCTBEHHBIMU KYNbTypaMu, a Takxke
NPOCTPaHCTBEHHOE pacnpeeeHne ncnapeHmsa C Takmx OOLLMPHBIX MOBEPXHOCTEN CyLLM, Kak
painoHbl Bogocbopa.

B YacTHOCTK, TOYHbIE NPOCTPAHCTBEHHbIE OLLEHKN CyMMapHOro UCNapeHuns B permoHax ¢
pa3nYHbIMU XapakTepUCTUKaMm MOBEPXHOCTN U (hOpPMaMM 3eM1eNoNb30BaHNSA NONYYUTb
o4veHb TpyaHo (WMO, 1966, 1997).

Moaxopsawme MeToAbl 419 OLEHKM UCMapeHUA C MOBEPXHOCTM 03epa UM BOAOXPaHU/INLLA —
3TO NCNO/b30BaHWe BOAHOro 6anaHca, 3HepreTnyeckoro 6anaHca U a3poaAnHaMmnyecKmx
noaxoA0B, MeToAa KOMOMHUPOBaHNA a3POANHAMUYECKMX U SIHepProb6anaHCOBbIX YpaBHEHUN 1
B3aMMO/OMNOHAOLLEN CBA3M MeXAY AeACTBUTEIbHbIM M MOTEHUMaNbHBIM ncnapeHmeM. Kpome
TOro, B pAfe MeTOANK NCnapeHne, M3MepPeHHOE C MOMOLLLbIO CMapuTens, UCNob3yeTca ANs
YCTaHOB/IEHUS CBSA3M 03epO-UCnapuTesb. DTU CBA3MU ABNAIOTCA cneuuduyecknmmn Ans Kaxaoro
TMMa ncnaputena n cnocoba mnx pasmeteHnsa. OHM Tak>Ke 3aBUCAT U OT KIMMaTUYeCKMX YCTI0BUN
(cm. WMO, 1985, 2008 (Ttom I, rnasa 4)).

3Ha4yeHUsa B TOYKE UIN apease He OrpaHN4YeHHOro Haan4mem BoAbl CyMMapHOTO UCMapeHns C
NOBEPXHOCTU CyLLHN, I'IOKprTOVI PaCcTUTE/IbHOCTbIO, MOTYT ObITb noJjiy4eHbl NnyTeM onpeaneneHns
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 03€ep, HO aAanTUPOBAHHBIMU K YC/TOBUAM PaCTUTE/IbHOCTU. HeKOTOpre METObl
MCNO/b3YyHOT AOMO/IHUTEJIbHbIE KO3CbeVILI,VIeHTbI 3aBUCUMOCTU OT CTaAnn poOCTa A4Jid KaXX40ro
Buaa pacCTUTE/IbHOCTH, TaKoW Kak CeNIbCKOX03AMCTBEHHbIE KynbTypbl, I/I/I/I}'IVI MHTErpnpoBaHHOE
3Ha4Y€HNe YCTbUYHOTO COMPOTUBIEHUA, XapaKTEPHOE A1 PaCTUTE/IbHOCTU B LUEJTOM.
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Koponescknin HugepnaHackuii MeTeOponornyecknii UHCTUTYT MPUMEHSET Ciey IoLLYO0
npoueaypy, paspabotaHHyto I. d. MakknHkom (Hooghart, 1971) ansa pacyeta cyTouHOro

(24 4) 3TaNOHHOIO NCNapeHus pacTUTENbHOCTM NPU CPeAHECYTOYHON TemnepaType Bo3ayxa U1
CYTOYHOM KO/IMYeCcTBe CyMMapHON pagnaummn:

€Cn AaBNeHME HaCblILLEHHOIo BOAAHOIO Napa npu teMnepartype Bo3ayxa T
75.#
e, (T)=6,107-10 2737 rMa
HaK/10H KpVIBOI7I HaCbILLEHHOIO BOAAHOIO Napa B 3aBUCUMOCTU OT TEMIEPATYPbI T:

7,5-237,3

A(T) =—2-ln(10)-es (T) rMa/°C
(237,3+7)
ncnxpomeTpuyecknii KoapPUUneHT:
A(T) =0,646+0,0006T rMa/°C
yAenbHas TenaoTta ncnapeHnsa BoAbl:
A(T)=1000-(2501-2,38-T) Ax/xr
NIOTHOCTb BOAbI:
p =1000 Kr/m3
CyMMapHas CyTo4Hasa paanauma (KoM4yecTso 3a 24 4):
0 /M2
TemnepaTypa Bo3ayxa (CpeAHecyTo4YHas):
T °C

TOrAa CyTOYHOE 3TaJIoHHOe ncnapeHue (CyToYHas MHTEHCUBHOCTb MCNapeHus) C
pactutenbHocTH:!

1000-0,65-8(T)
= -0 MM

(D)7 (D) oA (1)

CBAa3biBas n3MepeHHoe 3Ha4eHNe MHTEHCUBHOCTU AeﬁCTBMTeﬂbHOFO CyMMapHOro ncnapeHuma
C OueHKaMn He OrpaHN4Y€HHOro HaJiIn4nem BOAbl MNOTEHUNA/IBHOITO CYMMapHOTO ncnapeHusA,
a 3aTteM nocsiegoBaTe/ibHO CBA3bliBaA 3Ty HOPMa/In30BaHHYO BE/INYNHY C Blarocojep>kaHnem
NMo4BbI, ,CI,GCII)I/ILI,VITOM BOAbl B No4Be nam BoOAHbIM NOTEHLUMNA/TOM B KOpHeBOI7I 30H€E, MOXHO
nony4ynTb KO:—)CIZ)Ct)VILI,VIeHTbI 014 pacyeTa ,Cl,eVICTBVITeJ'IbHOVI MHTEHCUBHOCTU CYMMaApHOTO
ncnapeHunsa npu 4aHHOM B/1arocoaep>kaHmun.

r

3Ha4yeHNs [eNCTBUTENIBHOrO CyMMapHOro UCNapeHmns € 3eMHOM NOBEPXHOCTM MOTYT
OLEHMBATbCSA N HENOCPEACTBEHHO B X0Ae HabNtoAeHNI 3a U3SMEHEHUAMU BAarocoep>xaHmsa
NoYBbl NyTEM U3MEPEHUI BIAXKHOCTU NOYBbI Ha PerynspHoi ocHoBe. MOXHO NPou3BecTu
n3MepeHnsa 6oee TOYHO, MCNOJIb3ys BECOBOWN Mn3MMeTp. B Apyrux MeTogax npumMeHaioTCs
n3MepeHna TypbyneHTHOCTU (HanpuMep, METOZ, Koppensaunmn TypbyneHTHOro NoToka) 1
n3MepeHua npodunen (HanpuMep, MeEToAbl NCNONbL30BAHMA AAHHBIX 415 NOTPAHUYHOrO €108,
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 MCMOJIb30BaHbI B Ka4eCTBe HaAeXHbIX HE3aBUCUMbIX
CNPaBOYHbIX AAHHbIX NPW BbISABNEHUN IMNNPUYECKMX CBSA3EN B NPOLecce MOAEIMPOBaHNSA
CYMMapHOro ncnapeHums.

Mpu onpeaeneHnn cyMMapHOro ncnapeHus C NoBepxHOCTN 6acceliHa BO3HMKaeT Npo6aema,
CBA3aHHaa C TeM, YTO B C/ly4ae HapyLUEHUA HEMPEPbLIBHOCTM XapakTePUCTUK MOBEPXHOCTU

' KoHctaHTa 1 000 ncnonb3yetcs Ans npeobpa3oBaHus METPOB B MUIIMMETPbI; KOHCTaHTa 0,65 ABASeTCS TUMMYHOW
3MNNPUYECKON KOHCTAHTOM.
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3Ha4YeHMA MHTEHCMBHOCTM CYMMapHOro cnapeHns B npejenax paccMaTprBaemMoi Tepputopmum
CTaHOBATCA pa3nnyHbiMu. [1py paccMOTpeHUN 3HAYEHUIA, MONTyHYEeHHbIX B pe3y/bTaTe u3MepeHui
Yyepes KOPOTKME NPOMEXYTKM BPEMEHM, HEO6XOAMMO OLeHNBaTb CYMMapHOe ncnapeHune ¢
NCNoJ/Ib30BaHNEM IMMNUPUYECKNX CBA3EN. [1na OLEeHKN CyMMapHOro ncnapeHus ¢ moBepPxXHOCTH
BOAHOro 6acceliHa 3a 60/1bLLON Nepnoj BpemMeHu (B LieNIaX CBEAEHUS K MUHUMYMY 3pheKToB
HaKOMIEHNA) MOXET ObITb MCMOb30BaH MeToA BoaHoro 6anaHca (cm. WMO, 1971). OanH

13 NOAXOA0B, NPUMEHSAEMbIX A1 OLLEHOK MCNapeHns C O6LLINPHbIX TEPPUTOPUI, CBA3AH C
MeToA0M BOAHOro 6anaHca, npy 3TOM CyMMapHoOe ncnapeHme no naoLaam oueHnsaeTcs

Ha OCHOBE AaHHbIX paano3oHAnpoBaHua. MIHpopMauns 06 onmMcaHHbIX Bbille METOAAX, UX
npenmyLLecTsax u npeaenax ux npUMeHeHns npeacrasneHa B ny6amkaumumn BMO (2008, Tom |,
rnaea 4).

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

Bo MHormx CTpaHax Ana naMepeHna ncnapeHna C NoBepxXHOCTU CHEXXHOIO NOKpPOBa
MCNOJIb3YHOTCA UCNAapPUTEJIN, NU3TOTOBJIEHHbBIE U3 NOTNSTUNEHA UJTN 6eCLI,BeTHOI\/’I nanactMacchbl;
Ha6)'|l0,£l,eHI/I$| NPOBOAATCA TO/IbKO NPU OTCYTCTBUN CHEronaja.

McnapeHue co CHEXXHOro NOKPOBa MOXHO OLLeHMBaTb Ha OCHOBaHUW AaHHbIX HabnoaAeHU
BNAXHOCTN BO3/JyXa U CKOPOCTU BETPA Ha OA4HOM WN [IBYX YPOBHSX Ha/Zl MOBEPXHOCTbIO
CHEXHOTrOo NOKPOBa W HENOCPeACTBEHHO Y MOBEPXHOCTU C UCMOJ/Ib30BAHNEM YPaBHEHUS
Typ6yneHTHON And dy3nmn. OueHkn cunTatoTCs Haubosiee HaAeXXHbIMU, KOrAa 3Ha4eHUs
ncnapeHus BblYNCAAIOTCA AN NATUAHEBHbBIX U 60nee ANNHHbBIX MTepUOOB.
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