MABA 2. U3MEPEHME CHEXXHOIO MOKPOBA

2.1 OBLLLAl ULHOOPMALLUS

B 3T0lM rnaBe onucbiBaeTca psaa Hanbonee pacnpoCcTPaHEHHbIX METOA0B U3MEPEHUS CHEXHOro
NoKpoBa, AaloTCsA pekoMeHAaumMn no npoueaypam 1 nepefoBol NpakTke Co3JaHns CETU
MOHWUTOPUHIa CHEXXHOMO MOKPOBA, a Tak>ke NPUBOAATCA TUMNYHbIE MCTOYHUKM OLUMGOK Npwu
N3MEepPEHMNN CHEXHOIO NOKPOBa Ha MOBEPXHOCTU 3eM/N (TAe «NOBEPXHOCTb 3€MAN» NN
«OMOpHasa NOBEPXHOCTb» MOXeT 0603HavaTb /II06YI0 MOBEPXHOCTb OTCHETA HUXKE BEPXHEN
rpaHnLbl CHEXXHOTO MOKPOBA, HAaNPMMep NOYBY, 1eAHUK U MOpPCcKoW nen). NpueeaeHHas
nHdopMaLmnsa OTHOCUTCS Kak K HeaBTOMaTUYeCKUM, Tak U K aBTOMaTUYECKUM U3MEPEHUM
(rae 3To NPUMEHUMO), 38 UCK/TIOYEHMEM U3MEPEHMSA 0CaAKOB, KOTOPOE ONUCbIBaeTCs Kak
MeTeoposiornyeckas nepemMeHHas BeJindinHa B rnaee 6 Toma | HacTosawero PykoBoacTsa.

B HacTosiLee PykOBOACTBO BKJIIOYEHBI C/leyloL e NU3MEPEHMS CHEXHOro NOKPOBa: BbiCOTa
cHexHoro nokpoBsa (BC, BbicoTa cHera), TonwmHa cHexxHoro nokposa (TC), BOAHbIN 3KBUBaNeHT
cHexHoro nokposa (B3C), BbicoTa cnos BbinasLero cHera (BHC, Bbicota HoBOro cHera),
Ha/in4me cHera Ha noeepxHocTtn 3eman (HCI).

2.1.1 Onpenenenvs, eANHULbI U3MEPEHUSA U LLKaNbI

B 06LeM CHeXxHbIi NOKPOB NpeacTaBaseT cob60i HakoMnieHne CHera Ha ONOPHON MOBEPXHOCTY,
a B 4YaCTHOCTM — y4acTOK 3€MHOW NOBEPXHOCTH, NOKpPbITbIM cHerom (HUAC/1, 2018); sToT
TEPMUH C/ieflyeT NCMOb30BaTb B OTHOLUEHWUW CHEra Ha MOBEPXHOCTM 3eM/IN C TOYKM 3peHMUS
knumatonorunn. 1ns o6o3HaveHns Herny6oKoro n rmy6oKoro CHeXHOro NoKpoBa B 3TOM r1ase
Mbl onpeaensem Nokpos rMy6uHomn 50 cM 1M MeHee Kak Her/ly60KMUIA CHEXHbI MOKPOB.

CHerosanac — 3TO HaKOMJIEHME CHera B onpeaneneHHoM MecTe 1 B onpeaesieHHoe BpeMA; 3TOT
TEPMUH CneayeT NCnosib3oBaTb B OTHOLWEHNW CHEra Ha NOBEPXHOCTU 3€éMJ/IN C TOYKU 3PpEHUA €TI0
qJVIBVI‘-IeCKVIX M MexaHU4YeCKNX CBOMCTB.

3a ONopHYI0 NOBEPXHOCTb MPUHUMAETCS FPaHMLLA B HUKHEN YaCTM CHEXHOro NOKPOoBa U/n
CHerosamnaca: 3TO NOBEPXHOCTb 3€M/1M B C/lyYae No4Bbl NN NOBEPXHOCTb APYrOro KOMMNOHEHTa
Kpuocdepbl, HanpMMep NOBEPXHOCTb MOPCKOro NbAa. Ha negHukax 370 1M60 NOBEPXHOCTb
NbAa B 30He abnaunun, NM6o 3aTeepaesLUas J1eTOM NpeablayLlero roga NOBEPXHOCTb B 30He
akkymynauum (cm. rnasy 3, 3.7.1, Toma Il HacToswwero PykosoacTBa).

CHexHbllh cnon obpasyeTcs B pesynbTaTe nepeMexatoLmxcs 0cajkos, AeCTBUS BeTpa

W HenpepbiBHOro MmeTamopdunsmMa cHera. OTaenbHble Clom cHera ob6pasytoT cHerosanac,

W KaXKAblVi TaKOW cTpaTurpaduyeckmii C/10iM oTIn4aeTca oT COCEAHUX C HUM C/I0EB CBEPXY

W CHM3Y NO KpaliHen Mepe O4HOW U3 C/ieAyIOLLNX XapakTepUCTUK: MUKPOCTPYKTYpa nian
MJIOTHOCTb, KOTOPbIE COBMECTHO ONPeAeNstoT TUMN CHera; XXeCTKOCTb CHera; BO40COAeP>KaHNe;
COIEHOCTb; XMMUNYECKNI COCTaB; coAepXaHue N30TOMOB; AN NPUMeCH, 1 BCe 3TN
XapakTepUCTUKM BMECTe ONMCbIBAOT COCTOSIHME 3TOr0 TMNa cHera. Taknum o6pasom, Tun

N COCTOsIHMeE CHera, 06pasyoLLLEero C/10M, A0/MKHbI ONPeAensaTbCs B KaXAbli MOMEHT BpEMEHH,
MOCKO/bKY OT 3TUX NOKa3aTenewn 3aBnCcAT ero pmusnyeckne, XMMmn4eckne U MexaHn4eckmne
corictBa (Fierz et al., 2009). CneayeT MMeTb B BUAY, YTO C/IOM CHera Hefb34 Knaccuduumnposarb
no oiHOMy NapameTpy, Hanpumep no opMe 3epeH.

BbicoTta cHexxHoro nokposa (BC (HS)) onpeaenseTrca kak BEPTUKaJIbHOE pacCTOSAHME

OT NOBEPXHOCTM CHera A0 3alaHHOro YPOBHA OTCYeTa 1 A0/KHa coobLiatbes

B CaHTUMeTpax (CM) C okpyrneHnem Ao 6anxaniiero caHtumertpa. B 6onblunHcTee
C/ly4yaeB ypOBEHb OTCHEeTa COOTBETCTBYET ONMOPHON MOBEPXHOCTU; Ha /IeAAHbIX LLUTAX OH
MOXeT OTHOCUTBCA K BbICOTE, 3aperncTpupoBaHHON B onpeaeneHHoe GUKCMpPOBaHHOE
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Bpems. TonwmHa cHexHoro nokpoBsa (TC (DS)) — nepneHAVKYyASpHOE pacCTosAHUe
OT MOBEPXHOCTM CHera A0 3alaHHOro ypoBHSA oTcyeTa — cBsi3aHa ¢ BC yepes yron Hak/oHa ¢
cnegytowmm o6pasom:

DS = HS - (cos @) 2.9

Yron Hak/IoHa — 3TO OCTPbIN Yro/, U3MePeHHbI OT FOPU3OHTaIbHOM NJIOCKOCTM CKJIOHA
(cMm. puc. 2.1). 1 Hao6opoT, HS moxeT 6bITb Bbl4McieHa u3 DS cnegytowmm o6pasom:

HS = DS -(cosg) ™ (2.2)

Ecnn He YKa3aHO MHOE€, nimMepeHne BblCOTbl CHEXXHOIO NMNOKpoOBa O3Ha4YaeT usMepeHme B 0O.4HOM
MecTe B 3alaHHO€E BpeEMA.

BoaHbIN 3KkBUBaneHT cHexxHoro nokposa (B2C) — 31o BepTukanbHaa rnmybuHa Boabl, kKoTopas
6bi1a 6bl MOJTyYeHa, eC/iv 6bl CHEXHbI MOKPOB NO/THOCTLIO pacTas/, YTO PaBHO Macce CHeXHOro
nokpoBa Ha eanHuuy naowaaun. OH Boipaxkaetcd 1M60 B MM BOAHOIO 3KBMBaneHTa, 1mbo

B Kl Ha M2, rae HacToATe/IbHO peKoMeHAyeTCs A06aBNATb «BOAHbIN SKBUBaNEHT» K eANHULLE
ANvHbI. BogHbBIV 3KBMBaNeHT CHEXHOro NOKpOBa NpeAcTasnseT cobol nponsseaeHue

BbICOTbI CHEra B MeTpax u ycpeJHEHHOW Mo rMy6bunHe 06bEMHOM NAOTHOCTU CHEXHOIO

NokpoBa B kuaorpaMmMax Ha kybuyeckmii metp (Goodison et al., 1981, p. 224). OH moxeT
OTHOCUTBCH K CHEXXHOMY NMOKPOBY B ONpeAeieHHOM permoHe unm k npobe cHera, cobpaHHom

B OFPaHM4€HHOM NPOCTPAaHCTBE B KOHKPETHOM palioHe. [laHHble 0 BOC gomkHbl coobiaTtbes

C TOYHOCTbIO A0 1 MM BOAHOrO 3KBMBaAeHTa UAM 1 Kr Ha M2,

XapakTepuCTUKKN CHera onpeaenstoT Gusnyeckmne, MexaHm4yeckme n xmuMmyeckme CBOMNCTBa
CHeXHoro csioa (onpeaesieHne CHeXHoro c/ioa cM. B pasgene 2.1.1 sbiwwe). K HUM MoryT
OTHOCUTLCA MAOTHOCTb, pasmep 1 dopma 3epeH, XKeCTKOCTb, BOJOCOAepXKaHNe, CONEHOCTb,
nprvMecn n coaep>xxaHne n3otonos. TpaaANLMOHHO XapakTepPUCTUKK CHera HabaoaaTcs
nocnorHo. OfHaKo HEKOTOPble COBPEMEHHbIE MHCTPYMEHTBI YKe 3aMnCbliBalOT HEMpPepPbIBHbIE
npoguAn AN MHOTUX XapakTEPUCTUK CHera.

BbicoTa c/104 BbiNaBLLUEro cHera (BHC) — 3TO B€pPTUKa/ibHaA BblCOTa B CAHTUMETpPaAx
cBeXeBblMaBLUEro cHera, KOTOprI\/'I HaAaKOMMUACA Ha OI'IOpHOVI NOBEPXHOCTUN NN Ha CHeFOMepHOVI

loBepxHOCTb CHera

pasynpoBaHHas
CHeromepHas
peiika

OnopHas noBepxHOCTb

BbicoTa cHexHoro
nokposa (HS)

DS=HS(cos @)
HS=DS(cos ¢ )

Yron HaknoHa (@)

.
)
L]

L4

a

>

PucyHok 2.1. Bsaumocssasb mexay BC u TC Ha cknioHe
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[OCKe 3a onpeaeneHHbli nepuog, o6bi4HO 3a 24 vaca. Npwu coobwennm o BHC gnsa neprogos
HaboAeHNsA, OT/IMYHBIX OT 24 4acoB, 3TOT Nepuoj A0MXKeH ObiTb J06aBNeH B CkobKax

K cumBony (Hanpumep, 8-4acosoe nsmepeHue 6yaet sbipaxxeHo kak BHC(84)). BuicoTa cnos
BbIMaBLLEro CHera yka3blBaeTcs B CAaHTUMeETPax U okpyrnseTca Ao 6anxaliwero caHtumetpa. Kak
n B cnyyae ¢ BC, nepneHankynspHoe nsMepeHue soinaswero cHera, THC, cea3aHo ¢ BHC yepes
Yyrosn Hak/oHa @.

Hannuune cHera Ha nosepxHocTn 3eMnu (HCI) — 310 6uHapHoe HabnoaeHne Hann4ms
CHEXHOro NMoKpoBa B MecTe nsMepeHus. Pasmep mecta usmepeHms COOTBETCTBYeT NPMBOpPHOMY
KOMIJIEKCY M Kak NpaBuao coctassigeT okoao 50 M x 50 m, Ho He meHee 10 M x 10 m.

2.2 PASMELLEHUWE N YCTAHOBKA NMPUBOPOB

XapakTepucTMKn MecTa u3MepeHnsa A0MKHbI 6bITb OTPaxkeHbl B MeTaJaHHbIX CTaHLUN.

BaxkHble cBeleHNs 0 MeCTe NPOBeAEHNA U3MEPEHMIA CHera, KoTopble A0JIXKHbI ObITb

yka3aHbl B MeTafaHHbIX, BK/1OHAIOT, B HaCTHOCTU, YK/IOH, OPUEHTaLMIO, TUM MOBEPXHOCTH
(MHepanbHas NoYBa WM OpraHuyeckme C10U1, COCTOSHME PacTUTEIbHOIo NOKPOBa, e,

nT. A.), npeobnagatoLiee Hanpae/ieHNe BeTpa, CXxeMy y4acTka U pa3melleHne npnbopos
(BKNtOYan paccTosiHME A0 OKPYXaloLux BeTpo3alMTHbIX 6apbepoB). Kak npaBuio, naeanbHbim
MeCTOM A1 U3MEPEHUS CHEXXHOIO NOKPOBa ABAETCSA POBHbIN, 3aLUULLLEHHBIN OT BETPa
y4acTOK C OTHOCUTENbHO OAHOPOAHbLIM CHEXXHbIM MOKPOBOM M OMOPHOW MOBEPXHOCTLIO.
BmecTe c TeMm, yyacTok, rae NpoBOAATCA U3MepeHUs, A0MXeH ObITb penpe3eHTaTUBHbIM

C TOYKW 3peHunsa okpy>KatoLero naHgwadTa. Hanpumep, ecan okpyskatowmii naHgwadgr
ABNAETCA OTKPBITbIM (TakMM Kak N10ckas paBHUHa 6e3 CyLLeCTBEHHbIX MPenAaTCTBUIA ANA
BeTpa), namepenns BC nnm BOC He f0mKHBI NPOBOANTLCA BHYTPU Hepenpe3eHTaTUBHOIO
YKpbITOro oT BeTpa y4acTtka. MickioyeHnem sBnseTca nsmepeHune BbiCOTbl C/10S BbiNaBLUEro
CHera, KOTOPOe, MO BO3MOXHOCTW, JO/I)KHO NPOU3BOAUTLCA B 3aLLMLLEHHOM MeCTe, HTOObI
MWUHUMU3NPOBATbL BO3AENCTBME BeTpa. B necucTbix yHacTkax npeanoyTuTeIbHO BbibnpaTh
MeCTO AJ15 NPOBeAeHNS U3MePEeHN Ha npoceke. B ropHbix palioHax cieayeT BbiGMpaTh NIOCKUIA
y4acTok AOCTaToO4YHO 60/bLLOro pa3Mepa A/19 NPOBeAEHUS penpe3eHTaTUBHOIO n3mepeHus 6e3
kpaeBbix 3ppeKTOB, U cneayeT nsberatb BOAOCOOPHbIX 6acCeMHOB, CKOHOB U XpebToB. [OpHble
y4acTku B 0CO6EHHOCTU A0IXKHBI ObITh 3aLLMLLEeHbl OT NpeobiajaloLero BeTpa 1 o4nLLEeHb

OT KPYMNHbIX KaMHel. Ha BbICOKOrOpHbIX CTaHUMUAX c/iedyeT nsberaTb U3MEPEHUI Ha y4acTkax

c 60/1ee NHTEHCMBHBIM BO3/1€MCTBMEM, HEM B OKPY>KatoLLeM NaHaLwadTe, NOCKObKY Takoe
BO3/eNCTBNE MOXET NPUBECTUN K Hepenpe3eHTaTUBHbLIM CE30HHbIM TeMNaM TasHUA 1 AaTb
Hepenpe3eHTaTMBHbIE U3MEPEHMUS.

[nsa pydHoro namepenns BC nnm BOC B Touke He06x04MMO 06YCTPONTL YHaCcTOK A1
npoBefeHns U3MePEHUI A0 Havana CHeXHOro ce3oHa. ONTUMasbHbIA y4acToOK NpeacTasnseT
cobon niowaaky pasmepom 10 x 10 M, KOTOpas MOXeT OCTaBaTbCA CPaBHUTE/IbHO HETPOHYTOM
B Te4YeHue 31MMbl (TO eCTb AOCTAaTO4MHO YAa/leHHOM OT NeLlexo4HbIX 4OPOXeK nan npnbopos,
KOTOpbIM MOXeT noTpeboBaTbCs 06CAyXKMBAHNE B TEHEHME 3UMbI, Tak YTOObI 06C/TyXMBaHME
nNprM6OPOB He MOBAUAJIO Ha y4acTOK, rAe NPOBOAATCA U3MEPEHUS CHEXHOrO NOKPOBa).

Yxe nmetoLmecs 3HaHMa 0 pacrnpefesieHnn BbICOTbl CHEXHOMO MOKPOBA Ha y4acTke, rae
NPOBOAATCA U3MEPEHMS, NOMOratoT Bbi6bpaTb NPOCTPAaHCTBEHHO penpe3eHTaTUBHbIE TOYeYHble
n3mepeHus. Heo6xoammo co6a104aTb OCTOPOKHOCTb, 4TOGLI NPENATCTBMSA UM U3MEHYMBOCTb
BO3/eMCTBUSA HE MPUBEIN K NPEUMYLLLIECTBEHHOMY HaKOMIEHWIO UM Pa3MbIBY U3-3a NO3EMKN
nn6o K NpenMyLLeCTBEHHOMY TasHUIO U3-3a BO3AeNCTBUA. MismepeHus cnegyeTt nposoauTb
BAA/IN OT NPenATCTBUM, Ha PacCTOSAHUM, MO KpalHen Mepe, B iBa pa3a NpeBblLLatoLLLEM BbICOTY
nNpenaTCcTBUS, O4HAKO A8 TOro, 4To6bl y6eaAnTbCA B TOM, 4TO 3TO pacCTOsHME ABASETCS
[0CTaTO4YHbIM, HEO6XOAMMO NPOBECTU OLLEHKY MECTHOCTM C Y4eTOM BO3AeNCTBUSA (M 3aTEHEHNS)
1 npeobnajatoLLero Hanpas/jeHMs BETPa B 3MMHUI nNepuoa.

Coob6paxeHns OTHOCUTENIbHO MECT pasMeLLLeHMs aBToMaTu4eckoro npmnbopa Ans nsMepeHus

BC nnun B3C gonmkHbl 6bITb TAKUMU Xe, Kak U NPpU pasMeLl.eHn npnubopos Ans NposeaeHuns
TOYEYHbIX U3SMEPEHUI, Aaxe eC/1 NPUHLKNN paboTbl aBTOMaTU4YeCKMX NPM6OPOB AN U3MEPEHUS
B2C npeaycmatpusaeT 60/1bLUY0 NPOCTPAHCTBEHHYIO MHTerpauunto. Cneayet npusHathb,

4TO A4/19 aBTOMAaTUYECKMX NPMOOPOB MOXET ObITb TPYAHO 06eCneYnTb Haln4me paccToaHUA
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mMexay NpMbopom 1 NpenaTCTBMEM, MO KpanHen Mepe, B ABa pPa3a NPeBbILIAOLLLErO BbICOTY
NpenaTCcTBUSA, C y4eTOoM 6JIN3KOro pacnosoXXeHNs KOHCTPYKLMA ANS KpenaeHns npubopos,
no3TomMy Heo6xo0AMMO Aenatb ncka4veHms. Kak n B cnydae ¢ BC, ToueyHoe nsmepernume B3C,
cKkopee Bcero, He 6yzeT penpe3eHTaTUBHbIM OTHOCUTEIbHO OKPYKatloLLero naHalwadra,
TO/IbKO €C/1M 061aCTb U3MEPEHUSA He ABNAETCA OYeHb OAHOPOAHON. B cBA3M € 3TnMm, Ans
OLLeHKW MPOCTPaHCTBEHHOM penpe3eHTaTMBHOCTU TOYEYHbIX U3MEPEHNI PeKOMeHayeTCs
npoBoAnTb 06WKpHYto cbeMky BC n BSC He pexe ogHoro pasa B ce3oH (cm. 2.3.1.2 1 2.4.1.2),
NPUYPOYEHHYIO K MOMEHTY MakCMMasbHOro HakonaeHus. [ToCckonbky NPOCTPaHCTBEHHAS
N3MEHYNBOCTb O6bEMHOWM MIOTHOCTU CHEXHOIO NOKPOBa O6bIYHO ropa3fo HUXeE, Yem

ero BbicoTa (Dickinson and Whitely, 1972), u3MeH4MBOCTb 4aCTO MOXHO OLLEHUTb TOJIbKO

no pesynbtatam cbemkm BC.

|/|3M€peHl/Ie BHC OO0JIKHO NpoBOAUNTLCA TaM, rae HOBbIN CHer, BbliMaBLUWNI Ha y4acTke
nposegeHuns |/|3mepeH|/|l7|, ABNAETCA penpe3eHTaTUBHbIM 414 0|<py>|<alou.|,el7| MECTHOCTU. DTO
siydule BCero Aesiatb B 3aliniEHHOM MeCTe, rae BO3,D,€VICTBVI€ BETPa 6y,c|,eT MWHUMabHbIM U TA€e
CHEer MOXeT CB060,CI,HO nagatb. Kak n npun n3MepeHnn ocagkoB, OKpy>KatoLwmne npenaTtcTteunA
O0J/1KHbl HAXOAUTbCA Ha 4OCTAaTO4YHOM pPaCCTOAHUN (npwmepHo B Ba pa3a npesbillaoLem
BbICOTY I'IpeI'IFITCTBI/IFI), 4YTOObl HE MeLaTb npoBeaeHNIO USMEPEHUA.

lMocTosiHHbIE CHEFOMEpHbIe pa3pe3bl, KOTOPble Tak>ke Ha3blBalOT CUCTEMaMM CHEFrOMEpPHbIX

peek, cneayeT pa3MeLlatb Ha MECTHOCTU, UCMOJb3YA TE Xe KPUTEPUU, HTO Y MPU TOYEYHBIX
N3MepeHunax, Ha 4OCTaTOYHOM PacCTOSHUU OT NPMOOPOB, NPENATCTBUIN U MeLIeXOAHbIX JOPOXeEK
A8 MUHUMM3aLMKM MOMEX, He CTaBA Noj Yrpo3y cnocob6HOCTb HabntoaaTens YntaTb nokasaHma
peek. Paspes 6yaet o6s3aTe/IbHO NPOXOANTb B/IMXKe K AOPOXKe, KOTOPYo 6yAeT Ncnonb3oBaTb
Habnogartenb AN NPOBeAEHNSA U3SMEPEHUI, 4TOObI NPy 3TOM M36eratb BO34EeNCTBMA Ha y4acToK
N3MepeHU, HACKONbKO 3TO BO3MOXHO.

HaKOHeLI,, npu pasMeLleHnn I'IpVI60pOB cnenyeT yd4ntbiBaTb AOCTYNHOCTb U MOCTOAHCTBO, 4TO
B KOHEYHOM UTOTE MOBJ/INAET Ha HEMPEPbLIBHOCTb BEAEHUA 3anucen. ﬂ,}'lﬂ aBTOMaTU4YeCKUX
M3MepeHVIVI eue ogHnm COO6pa)KEHVIeM npwu Bbl60pe MecCTa pa3MeLLEHNSA TaKXKe MOXET CTaTb
NCTOYHUK I/IMeIOLLI,eVICﬂ J/IEKTPOSHEPIrnn n CBA3N.

2.3 BbICOTA CHEXXHOIO MNMOKPOBA
2.3.1 HeaBTOMaTM4ecKkue U3MEpPEeHUsA BbICOTbl CHEXKHOTO MOKPOBa
2311 Memoovl nposedeHus usmepeHuli

[pagyvpoBaHHble ycTpoicTBa

HeasTromaTtnyeckne nsmepenus BC nponssoaatcs C MOMOLLLbIO XeCTKON NNHeNnKN,

peinku (cM. puc. 2.2, cnesa 1 B LEHTPE) UK Te/IeCKONMYeCKOM rpayMpoBaHHOM LUTAHIU

(cm. puc. 2.2, cnpasa). MI3mepeHuna MOryT coCToATb U3 HabnoAeHns B O4HOM TOYKE Nan

BO MHOTMMX TOYKax pa3pesa. B oTnnymne ot ToueyHbIx U3smMepeHunin, HabnoaeHme 3a pasnyHbIMU
3Ha4YeHMAMM BbICOTblI CHEXXHOIO NOKPOBa B paspese no3ponset HabnoaaTes o OLEeHNTb
NPOCTPaHCTBEHHYIO N3MEHYMBOCTb Ha y4acTKe, rae NpoBoasTca HabnoaeHns. ismepuTtenbHbii
npnb6op MoxeT 6bITb CTaLLMOHAPHO 3aKpenaeH Ha 3emie (peika) Mnn BCTaBAATbCA B TOYKY
HabntoaeHns Bpy4Hyto (LUTaHra) nepej kaxaslM U3MepeHumem.

M3mepeHns BbICOTbI CHEXHOIO NOKPOBA Ha yAaneHHbIX y4acTKax C My6OKNM CHEXHbIM
NMOKPOBOM MOXHO MPOBOANTL C NOMOLLLbIO BEPTUKA/IbHbIX CHEFTOMEPHbIX peek

C rOPU30HTaJIbHBIMW NONepPeYMHaMu, KOTOPble yCTaHOBIEHbl Yepe3 (DUKCUPOBaHHbIE
NPOMeXYyTKM 1 BUAHbI C 60/1bLIOro paccTosaHus (cm. puc. 2.3).
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PucyHok 2.2. [pagyupoBaHHble CHeroMepHble peiikn B 1y6OKOM CHEXXHOM MOKPOBe B ropax
(cneBa, NMupenen, Ucnanus; poto npegocrasneHo locyaapcTBEHHbIM METEOPOIOTUYECKUM
areHTcTBOM McnaHnu) 1 B Herny60Kom CHeXXHOM NOKpoBe (B LLeHTPe, 10XHas YacTb
npoBuHuumn OHTapmo, KaHaaa; ¢poto npegoctaBieHO MUHUCTEPCTBOM OXpaHbl
okpyxatowiei cpeabl KaHaabl (MOOCK)). Teneckonuyeckas CHeromepHas LiTaHra
crpaayvpoBkoii 1 cm (cnpaBa, poTo npegocrtasneHo MOOCK)

PucyHok 2.3. BepTukanbHasi CHeromepHas peiika C ropu3oHTa/ibHbIMM NonepeynHamMmm
(cneBa, poTo npepocrasneHo LLiBeiapckum MHCTUTYTOM UCCIe,0BaHUA CHEra U 1aBUH,
BC/1, AaBoc, LLiBelinapus) n nonocamu ¢ LBeToBOM MapKkupoBKoii (cnpasa, ¢poto
npeaocTassieHo [ocyfapcTBeHHbIM METEOPOJIOrniyeckum areHTcteom Ucnanunm)
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®doTtomeTpus

Ha y4actkax 6e3 o6cnyxmBaroLLEro nepcoHasna NnpMeMaemMon anbTepHaTUBOW BU3yaslbHOMY
Habt0AEeHNIO 38 CHETOMEPHBLIMU pelikaMu ABfgeTcs aBTomaTnyeckas poromeTpus no rpacmky
(Hanpumep, c nomoLLblo Be6G-kaMepbl), koTopasd No3sonseT potorpacdnupoBaTb CHErOMepPHblIe
pelikn 1 Bpy4HyIo onpeAensTb BbICOTY CHEXHOrO MOKpoBa No n3obpaxeHusam (cMm. puc. 2.4).
BbicoTa CHeXXHOro NoKpoBa MOXET 6bITb MO/Ty4eHa B PeXnMe peasibHOro BpeMeHn Uan nosaHee
N3 COXPaHeHHbIX N306paxeHun.

DNeKTPOHHbIN 30HA,

Ewle ogHUM BapraHTOM, 0COGEHHO A5 CbeEMOK B HEMyHOKOM CHEXHOM NMOKPOBE, ABNSETCS
NCNo/ib30BaHMe PerncTpupytoLero CHeroMepHoro 30H4a, ocHalleHHoro aHteHHon THCC
(cm. puc. 2.5; Sturm and Holmgren, 2018). 30H4 BBOAWTCSA B CHEXHbI MOKPOB BPY4HYIO

[0 COMPUKOCHOBEHUS C ONOPHOW MOBEPXHOCTLIO, N3MEpPSET BbICOTY CHera 3/1eKTPOHHbIM
CNoco60oMm 1 coxpaHaeT 3TN AaHHble 415 NOC/eAyOLLErO U3BAEYEHNS N aHanun3a.

[pyHTONpOHMKalOWMin pagap
lpyHTONpOHMKaloLWme pajapbl (reopafapbl) MCNOJb3YIOTCA A1 ONpe/ae/ieHNs BbiCOThl

CHera B TOYKe WM Ha 60/bLUMNX PACCTOAHMAX, @ TaK>Ke B0/Ib CHETOMEPHbIX MapLLPYTOB
c reorpacdunyeckoin npuesaskon. Kak npasmao, N0 CHEXHOMY NOKPOBY TAHYT Jlerkme caHu
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PucyHok 2.4. CHeromepHas peiika, cpotorpacpupoBaHHas Be6-kamepoi noj, yBe/IM4eHHbIM
yrnom nageHus k peiike (CopaHkions, PuHnauaus, ¢porto npepoctaBneHo PUHCKUM
MeTeopo/IorM4yeckum MHCTUTYTOM)
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PucyHok 2.5. Peructpmpyownii CHeroMepHbliii 30HA, OCHalleHHbI aHTeHHol THCC
(apkTuyeckuit pernoH Kanapapl, poto npeaoctaBneHo MMHUCTEPCTBOM OXpaHbl
oKpy>katowei cpeabl KaHapabt)

cannapatypoli (Lundberg et al., 2010; Griessinger et al., 2018). 3ToT MeToA Tak>e Bce

Yalle NpuMeHseTca Ha NefHuKax n 6onee noapo6bHO nssoxeH B rmase 3, 3.7.1, Toma Il
HacToswero PykoBoacTBa. AHa/In3 faHHbIX reopajapa MOXHO MPOBOANTb Kak BPYUHYIO, Tak
M aBTOMaTUYeCKW.

2.3.1.2 Mpoyedypoi usmepeHus u nepedoeas npaKmMuka
MN3meputenbHbii npuéop

N3meputenbHeiM Npnbopom A8 pydHoro nsmepenmnsa BC gomkHa ciyxutb rpagynposaHHas
pelika (CTauMoHapHOe 3MepeHne) Uan rpagyvpoBaHHas IMHeka Uan LWTaHra
(HecTauMoHapHOe n3MepeHune) C rpaJynpoBKOI B CaHTUMeTpax. Bbibop n3MepuTeibHOro
npunbopa MoXeT 3aBUCeTb Kak OT CPOKa yCTaHOBKM, Tak U OT TMMa N3MePSeMOro CHEXHOTO
nokposa. He3aBMCMMO OT CpOKa yCTaHOBKM, MECTO M3MEPEeHUs AO/KHO ObiTb OAHNM U TEM Xe
ANS KaXA0ro UsMepeHuns, Kak onncaHo Huxe.

[ns ctaunoHapHbIx ((PUKCMPOBaHHBIX) MW MOAYCTaLMOHaPHbIX (TO €CTb PUKCMPOBAHHBIX

B Te4eHMe ce30Ha) yCTaHOBOK /151 TOYEYHbIX MU3MEePEHNI B Ka4eCTBe U3MEPUTESIBHOTO
npunbopa pekoMeHAyeTCA UCMO/b30BaTb (UKCMPOBAHHYIO CHEFOMEPHYIO peliky (cMm. puc. 2.2,
cneBa) C XOPOLLO BUANMbIMU [e/IeHUAMU, YTOObI UX MOXHO Obl10 NPOYMTaTb Ha PACCTOSAHUN.
CHeromepHas pefika Ao/xHa ObiTb YCTaHOB/IEHa BEPTUKA/IbHO 1 MPOYHO 3aKpenaeHa

Ha 3emM/1e B 6€TOHHOM OCHOBaHWM WM C NOMOLLLbIO KO/bILLKOB. Ecin pelika yctaHaBnMBaeTcs
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Ha Ce30H, Ba>KHO KaxAblli roj, pa3meLlatb ee B O4HOM U TOM xe mecTe. [pegnovtuTensHo
ncnonb3osatb AnddepeHumanbHyto robanbHyo cUcTeMy onpeseeHns MeCTONo0XeHNs
(amddepenumanbHas GPS); B NpOTMBHOM C/ly4dae cnefyoWmMM BapuaHTOM SBASeTCA
onpejenieHne mecta yCTaHOBKM Mo opueHTupam. Pelika AosikHa 6bITb M3roTOB/1IEHA

13 MmaTepunana c OTHOCUTE/IbHO HU3KOW TENJI0NPOBOAHOCTBIO N HU3KOM TEMN0AaKKYMYANPYIOLLLEN
CNoco6HOCTbIO (HanpuMep, AepeBO AN CTEKJIOBONOKHO) 1 OKpalleHa B 6e/bli LBeT

(BbicokOe anbbeno), 4To6bl MUHUMU3NPOBaTL TasitHUe BOKPYT penkun. Ecnun peiku 6yayT
poTorpachnpoBatbcs B yC/I0BMAX HEAOCTaTOYHOM OCBELLLEHHOCTU, ANS YNYHLLIEHNS

BMAMMOCTU MOXHO MCMOAb30BaTh rPaJynpoBKy U3 CBETOOTpaxatoLlero matepuana. ns
ynydleHns kadectBa potorpacduit npm potorpadpmpoBaHnin CHEFrOMePHbIX peek B yCN0BUAX
HW3KOI OCBELLEHHOCTN MOXeT NoTpeboBaTbCA Cneunanm3npoBaHHas otoannapartypa

C HdpakpacHoO NoACBETKON AN BHELLHWIA UCTOYHUK CBeTa (Hanpumep, CBETOANOAHBII).
Yron mexay KaMepon U CHErOMepHO perkon foKeH 6blTb KaK MOXHO MeHbLLe, 4TOObl CBECTU
K MUMHUMYMY MHTEpNpeTaL/nio CHEroBom TMHUN Ha oHe pelikn. CneayeT o6paTUTb BHUMaHMe
Ha OpMEeHTaL MO KaMepbl OTHOCUTE/IbHO NPSIMOrO COIHEYHOIO CBETa 1 3aTEHEHMUS.

Mpw py4Hbix n3mepeHnax BC 6e3 ycTaHOBKM MOCTOSAHHbIX peek (TO eCTb HeCTaLMOHapPHbIX),

B CHerosanac 0 MOBEePXHOCTU 3eM/IM MOXeT ObiTb BCTaBJieHa IMHelKa (HanpuMep,
aJIlOMUHUEBAs NN AepeBsSHHAsA MepHas NnHelika). 1nsa nsmepeHus rmy6okoro n/mam na1oTHOro
CHero3amnaca Wau CHero3anaca co C/I0SIMW NibJ,a PEKOMEHAYETCS NCNOb30BaTb CHETOMEPHYIO
LUTaHTy, KOTOPYIO MOXHO NPOTO/IKHYTb Yepe3 CHer A0 CONMPUKOCHOBEHWS 3a0CTPEHHOIO

KOHLLa C NOBEPXHOCTbIO, N YAJIMHUTb €€ NPU HeEO6X0AMMOCTU B Iy6OKOM CHEXXHOM NMOKPOBeE.

B ot/in4me oT InHenKkn wTaHra He 6yaeT n3rmbarbCa Npu BBEAEHUWN B ITyOOKNIA WU NAOTHBIN
CHEXHbI MOKPOB.

[nsa npocTpaHCTBEHHO pacnpegeneHHbix nsmepeHuit BC gnmHa n konn4ecTso peek Ha INHUK
pa3spesa 6yayT onpeaensTbCs U3MEHYMBOCTLIO CHEXXHOrO MOKPOBa B MecTe cbeMku. Kak
npaBuno, NMHUA paspesa coctomt n3 5—10 peek, ycTaHOBNEHHbIX Ha paccTosaHum 5—10 meTpos
Aapyr ot apyra. CornacHo Neumann et al. (2006), MMHUManbHas ANMHa pa3pe3a MOXeT 6biTb
onpepjeneHa nyTem oLeHkn nsMeHeHuns koadguunerta sapuaunn (KB) c ysennyernvnem

ANnHbl pa3pesa, rae KB onpegensercsa kak OTHOLIEHME CTaHAAPTHOIO OTK/IOHEHUS K CpeHeMy
3Ha4yeHuIo Npob, BolpaxeHHoe B npoueHTax. [TocToaHHbIN KB yka3biBaeT Ha TO, 4TO INHUSA
pa3pesa y4nTbiBaeT MECTHYI0 N3MeHUYNBOCTb. LOpez-Moreno et al. (2011) oTmeuatoT, 4TO

c y4yeToM pasMepos y4acTtka (1.e. 10 M x 10 M) oLLM6KY MOXHO MUHUMU3NPOBATb 3a cHeT
nony4yeHus ot 5 Ao 10 nsmMepeHunii C pacCTosHNEM He MeHee 2 M MeXy HUMWN.

MpoTokonbl UsMepeHui

CHeromepHsble peiku cnegyeT Habnogatb € 4OCTaTOYHOTO PACCTOAHUSA, 4TOObI HE HapyLWNTb
CHEXHbIi MOKPOB pAAOM C peikoi. HabnogeHns Heo6xoAnMO NPOU3BOAUTL NapasnieslbHo
NMOBEPXHOCTM CHera. 3TOro MOXHO A06MTbLCA, ecn HabnodaTens 6yaeT CMOTPETb Ha AieNieHns
Ha perkax c noaxoasLien To4kn 0630pa, PacnonoXKeHHOM 6/1M3K0 K MOBEPXHOCTU CHEXHOrO
nokposa. PekomeHnayeTcs Kaxxablil pa3 NpoBoAnTb Hab0AEHNS NPUMEPHO C O4HON U TOM

Xe Toukn HabnoaeHns, ocobeHHO ecn HabntogaTene HeCKonbKo. Ty TOUKy HabnoaeHuns
cnepyeT onpeaenntb A0 Ha4vasa ce3oHa uimepeHuin. Mpu Hann4mm ropku, yrnybaeHms nnm
HepaBHOMEPHOro pacnpejesieHns CHera BOKpYr CHeroMepHOl peinku B MOMEHT HabatoaeHuns
MoXeT noTpeboBaTbCs HEKOTOpas NHTepnoasuns Habawoaatenem, 4To6bl MOXHO 6b110
nony4nTb cpegHee 3HaveHne BC no nuesoli CTOpOHe CHEroMepHo periku (CM. puc. 2.6).
Cnepyet 3anncbiBaTh JaHHbIe O BbICOTE CHEXHOrO NOKPOBa, HoOMepe penkun (eCn Nx HECKOIbKO)
1 BpeMeHu HabnloaeHns Hapsaay € 1060l COOTBETCTBYIOLLLEN TeKkyLLen nHdopmaLmMen o noroae,
TakoW Kak Han4me n MHTEHCMBHOCTb OCafKOB BO BpeMs HabnoaeHus. [pu ycpegHeHnn
[AaHHbIX MO HECKOJIbKMM peikam Ha IMHUU pa3pesa, Mony4eHHoe cpeHee 3HavYeHue cnegyet
oKpyrnaTb A0 6nmxariwero caHTumeTpa. Ecnm 6onee 50 % nons nsmepeHnin oroneHo (cm. 2.7),
B XXYpPHan 3aHOCUTCA BbicOTa cHera 0 cm, Aaxke ecnun y caMon periku eCTb CHer.

ﬂ,)’lﬂ HaﬁJ'IIOLI,eHVIﬂ BbICOTbl CHEXXHOTIO NOKpPOBa C MOMOLLbIO HECTAUMOHAPHbIX I'IpVI60pOB
NPUMEHAIOTCA T€ XK€ NPUHLLUANDI, 4TO U BbiLLE. Ha6mo,u,eH|/|e cneayet npoBoAnTb Ka)K,CI,bIVI
a3 B O4HOM N TOM XK€ MeCTe, y4UTbiBad, HTO 414 U3SMEPEHNA HETPOHYTOIo CHera MoxeTt
I'IOTpe6OBaTbCﬂ HEKOTOpPaA KOPPEKTUPOBKa MeCTa. Bo BpemMsa Kaxxaoro Ha6J'IIO,EI,eHI/I$|
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PucyHok 2.6. lNonepeuyHoe ceyeHne CTaLMOHAPHOW CHErOMEPHO peiiku, Ut cTpupyloLee
MeTo/bl UHTEPMNOAALMU M HaboaeHUsA HepaBHOMepHOI BC ¢ anLLeBoli CTOPOHbI peiiku
M3-3a HaKJIOHHOM NOBEPXHOCTU CHera (c/1eBa), yriy6ieHus (nocepeauHe) v ropku (cnpasa).

HabnoaaTeNb AO/IKEH UATU MO OAHOMY U TOMY e MapLUpyTy, MakCUManbHO yAansaach

OT MapLUpyTa AN U3MePEeHUA HETPOHYTOro cHera. JInHelka uau WTaHra BCTaBAAOTCA

B CHEXHBbI NOKPOB A0 ynopa, 4ToObl NPONTK BCe C/IOM MJIOTHOTO CHera Uan NbAa.
Ha6ntopaTtens gomkeH yb6eantbes, 4To Nnpubop AOCTUN ONMOPHON NOBEPXHOCTU, HO HEO6XOAMMO
co6/110AaTb OCTOPOXHOCTb, YUTOObI HE MPOHUKHYTb B MSATKYIO NOYBY UM OpraHu4eckune cioun
(4pe3mepHoOe 30HANPOBaHNE) U TEM CaMbIM He 3aBblcuTb BC. Habnogatenb fonxeH BnageTb
npenBapuTenbHol nHopMaLmel o xapakTepe NOBEPXHOCTU NOA CHEFOM M oNupaTbCA

Ha cBOe CO6CTBEHHOE Cyx/AeHne. Ha HakIOHHbIX MOBEPXHOCTAX LUTAHTY (MW NaBUHHbBIV 30HA)
cnepyeT BBOAUTb B CHerosanac BepTUKasibHO 10 OMOPHOWM NoBepxHOCTU. [1na obecneyeHuns
NpaBWJIbHOrO Hak/10Ha NPY U3MEPEHNN MOXKHO MCNOJb30BaTb KIMHOMETP. Vi3MepeHue nnn
OLEHKY Yrna Hak/oHa (@) Heo6X0AMMO BKIOYUTL B MeTaaHHble M3MepPeHUs. DTN MeTOAbI
TakXKe NPUMEHAI0TCA NPU N3MEPEHUM BbICOTbI CHEXXHOIO NOKPOBa B pa3pe3ax C MOMOLLLbIO
3N1eKTPOHHOro 30HAa. O6paTuTe BHUMaHWe, YTO NEKTPOHHbIN 30HA, Ckopee Bcero, 6yaer
OCHaLLLeH NJI0CKUM KOMbLOM (CM. puc. 2.5), KOTOpPOE OCTaeTCa Ha MOBEPXHOCTUN CHera BO BpeMms
n3MepeHns. Bo3MOXHOCTb 3aBbILUEHHON OLLeHKN NPUCYTCTBYET B TOM CJly4ae, €C/1M Hak/10H
KPYTOI 1 KOJIbLLO HE pacnonoXXeHO BPOBEHb C MOBEPXHOCTbIO. ITOT hakT HEO6XOANMO yKa3aTb
B MeTaJaHHbIX MU3MEPEHUSA BMECTE C OLLeHKOWN NOrpeLLlHOCTH.

doTomeTpus

Mpw HabnogeHUM 3a CHETOMEPHbBIMU peikamu C MOMOLLLbIO (pOTOMETPUN KaMepa A0SIKHa
HaxoAMUTbCS NOJA CaMblM MasieHbKUM YI/IOM NajeHus, KOTOPbli BO3MOXHO obecneymnTb
NpakTUYecku C NOBEPXHOCTU CHera B61n3m peiku. MNpun nHTepnpeTaunm cpesHero ypoBHs
CHera Ha (hboHe CHeroMepHoW pelikn HabnaaTenb A0/XKEH PyKOBOACTBOBATLCS 34paBblM
CMbIC/IOM, yu4uTbIBas yron o63opa. CnesyeT npmsHath, 4TO 3TO MOXET 6bITb 3aTPYAHUTENBHO,
0CO6€EHHO B YCNOBUSAX HU3KOW OCBELLEHHOCTHU, YTO NOBbILLIAET HeonpeaeneHHOCTb
doTOMETPUYECKOro U3MepPeHUs NO CPaBHEHUIO C BU3YyaibHbIM U3MepeHuneM. Mpun
NCNO/Ib30BaHNUM aBTOMATUYECKNUX METO0B NONYYEeHUS HOPMaLLUKM UX CliefyeT BCECTOPOHHE
CpaBHMBATb C JaHHbIMW, NONYYEHHbIMU MPU HEABTOMATUYECKON CbeMKe, U Haanexallum
06pa3oM KOHTPOAMPOBATb Ka4eCTBO.

2.3.1.3 UcmoyHuku owrubku

K nctoyHukam owmbkm npun py4dHbix nsmepenmax BC otHocatca owmnbkn HabnoaaTens

NPV CYNTBIBAHUM WU 3aMUCU U3MePEHUI TGO NPU HaXOXAEHUN ONOPHOM MOBEPXHOCTH

C NOMOLLIbIO CHEFOMEePHOW LWTaHMM (MPWU HeCTaLMOHaPHbIX U3MEPEHUSX), BCMYUYMBAHWNE FPYHTA,
Ha KOTOPOM YCTaHOBJ/IEHbI CTaLlMOHaPHble Peik1, NPU NpOMep3aHnn, HeyAauHbI BbI6Op MecTa
AN9 NpoBeAeHNsA U3MepPeHU U HenpaBUabHas MHTepnpeTauns cotorpacduposaHHon BC
n3-3a yrna HabntogeHns. MHoro owmbokK Npu py4HbIX U3MePeHMAX BO3HUKAET N3-3a HEBEPHOM
WHTepnpeTaumu nokasaHnn BC nnu ns-3a HenpaBubHOWM 3anncK B XypHase. Mix MOXHO cBecTu
K MUMHUMYMY, ecin cobntoaathb npoLeaypbl M3mMepeHns. MHOrmne 13 3TMxX MCTOYHUKOB OLLIMGOK
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MO>XHO MUHUMU3NPOBATb Npu ,Cl,O)'I)KHOVI BHUMATEJ/IbHOCTU U ONbITE Ha6}'IIO,CI,aTe}'IFI. Ownbkn
B USMEPEHUAX TaKOTO TUMa Kak npaBn1o MOXHO YCTPAaHUTb 3a CHET NMPOoLEeCCOB KOHTPOJ1A
KadyecTBa AaHHbIX (I'IpOBepKVI Auvarna3oHa un CKa'-IKOB).

Ownbka n3mepeHns MOXeT BO3HMKHYTb, Korga Habnogatesib HeNMpaBUAbHO onpeaenser
pacnonoxeHne ONOPHON MOBEPXHOCTU C MOMOLLLbIO CHEFTOMEPHOW IMHENKN AN WTaHrn. Mpwu
rny60KOM CHEXXHOM NOKPOBe HabnoaarTes1b MOXeT OLIMOOYHO NPUHATL MNYy6OKNIA C1oM Nbaa
3a ONOPHYIO0 MOBEPXHOCTb, MOCKO/IbKY €r0 MOXeT 6bITb TPYAHO NPO6UTH CHEFOMEPHOW LUTaHIowm;
370 npuBeaeT k HegooueHke BC. 1 Hao60poT, MArkMin opraHMYeckunii ciom tTakxke 6yaet
TPYAHO pacrno3HaTb Kak ONOPHYI0 MOBEPXHOCTb, YTO NPUBEAET K U36bITOYHOMY 30HANPOBAHUIO
1 3aBbllLeHHON oueHke BC. DTux owmnb0ok MOXHO n3bexxatb Npu HaIMYMmM NpeaBapuTebHbIX
3HaHWUI O COCTOSAHMM OMOPHOW MOBEPXHOCTU U ONbiTa y HabntogaTens. OHU He BO3HUKAIOT

Npwv CTauMOHapPHbIX U3MEPEHUAX BbICOTbI CHEXHOrO NoKpoBa. BennynHa takmx ownb0K,

B 3aBMCMMOCTU OT XapakTepa CHerosanaca v OnopHOM MOBEPXHOCTU, MOXET COCTaBAATb

OT HECKOJ/IbKMX CAHTUMETPOB [0 AeCATKOB CAHTUMETPOB.

B CTauMOHapPHbIX pa3pe3ax ownbkn B Ha6ﬂl0,£l,eHI/I$|X 3a BC MOryT BO3HUKATb, €CJ/1IN BbICOTa
CHeFOMepHOVI pe|7||<|/| OTHOCUTEJIbHO 3€M/IN MEHAETCA N3-3a MOPO3a, HTO NpuBOAUT

K HeaoOoLUEeHKe BC. Kak npaBunio, BEJIMYNHA TaKUX ownbok cocTaBnseT He 60/1ee HECKO/IbKMX
CaHTUMETPOB.

Mpwn Heypa4yHOM BbIGOpE MecTa AN NPOBeAEeHUS U3IMEPEHNI BbICOTbI CHEXHOIO MOKPOBa
(cm. 2.2), kak Npy NCNOb30BaHUN OAHOW peliku, Tak U MHOTOTOYEYHOrO pa3pesa, MoryT
BO3HMKaTb 60/1bLLME OLUNOKWN, BEINYNHA KOTOPbIX 3aBUCUT OT CPEAHEr0 3Ha4Y€HNA N3MEPEHNT
Ha y4acTKe N U3MEHYMBOCTU, HO MOTEHLMA/IbHO MOXET PaBHATHCA CpeAHEMY 3HAYEHUIO NN
Jaxe npeBbllaTh €ro, NPMYemM OTHOCUTE/IbHAA Be/InYMHa ownbkun 6yaeT yBemymBaTbCs

C YMEeHbLUEHNEeM BbICOTbl CHEXHOro NokpoBa. B pe3ynbrate HenpaBuabHOro Boibopa mecTta
A1 U3MEPEeHMA BbICOTbl CHEXXHOMO MOKPOBA peika MOXET OKa3aTbCH B CHEXHOM HaHOCe
WM Ha y4acTKe C 3po3mei cHera. 3Ty owmnbKy MOXXHO MUHUMU3NPOBAaTh, yCTaHaB/nBas
CHEeroMepHble penku TaM, rae N3BECTHO, YTO BbICOTa CHEXXHOMO MOKPOBa OTHOCUTE/IbHO
OAHOpOAHa, 06bIYHO B 3aLLULLEHHbIX MecTax. Ecnm 3To HeBO3MOXHO 1 HabatogaTesnb
CYUTAET, YTO U3IMEPEHUS C PEVIKM Hepenpe3eHTaTMBHbI, HabogeHne cnegyeT 3aMeHUTb
NPOCTPaHCTBEHHO pacnpeaeeHHbIMW HeCTauMOHapHbIMU HabNI0AEHUAMN, OTMETUB 3TO

B COOTBETCTBYIOLLLEM NOJIe MeTaAaHHbIX y4yacTKa.

OwnbKM B MHTEpNpeTaLLMn Kak BU3yasibHO HabnogaeMblx, Tak U cchoTorpacdupoBaHHbIX peek,
ocobeHHO npu 60/1bWOM yIe 0630pa N HEPOBHOM CHere BOKPYT peiku (ropka, yrnybnexnune
WU YKIOH), MOTYT AOCTUIaTb HECKO/IbKMX CAHTUMETPOB, HO Takne o6k 06bIYHO MOXHO
CBECTU K MUHUMYMY NPW HaAn4Yum onbita  cobatoaeHnn nepeaoBbix METOA0B NPOBEAEHMUSA
Hab/1l04eHNI C NOMOLLbIO peek.

2.3.2 ABTOMaTM4YeCKME U3MePEHUSA BbICOTbl CHE)XHOIO NOKPOBa
2.3.21 Memoovl npoeedeHus usmepeHuli

ABTOMaTMyeckme namepeHuns BC MoryT nponssoanTbCs C NOMOLLLbIO NPN6opoB

C cnonb3oBaHnem b0 aKkycTu4eckon, NMbo onTuHeckom (nasepHON) TEXHOOTUN.

Kak akycTnyeckue, Tak n ontmyeckme npnbopbl N3MepsoT paccTosHue Ao uenm (To ectb

[10 CHEXHOTr0 NOKPOBa, ONMOPHON MOBEPXHOCTU U/ LLe/IN BPOBEHb C ONMOPHON MOBEPXHOCTbLIO),
a He paccTosiHMe OT ONOPHOM NOBEPXHOCTU A0 BEPLUMHbBI CHEXXHOIO NOKPOBa. XOTS
CYLLLECTBYIOT M ApYyrue aBToMaTn4eckne MeToabl, 3T ABa TMna npmMbopos Hanbonee WpPOKO
pacnpocTpaHeHbl M NCNOJb3YIOTCA Yalle BCEro.
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AkycTuyeckune npu6opbl

AKycTnyeckme npubopbl NepeaatoT yNbTpa3ByKoBOM MMNYAbC B HaNpaBJeHUM Lien

W ynaBAMBalOT OTBETHOE X0 OT 3ToM Lenun. C nonpaBKoOW Ha CKOPOCTb 3ByKa Npu
0/JHOBPEMEHHOM M3MEPEHUUN TeMMnepaTypbl BO3Ayxa PacCTOAHUE [0 Lie/In pacCinTbiBaeTCs
cnepytoLmmM obpasom:

PaccrosHue 1o nenu = [lokazanue npubdopa - /% (2.3)

rae T, . v3MepsieTcs B Ke/IbBUHAX NPW TOM NPEANONOXKEHUM, 4TO NePBUYHbIE NOKa3aHUs
npubopa BepHbl A5 ckopocTu 38yka npu 0 °C.

3HayeHune BC MOXHO NONy4YunTb, BbIYNTAsA U3MEPEHHOE PacCTOSHME A0 Lenun 13 paHee
MONy4EeHHOro PaccTOSHMA A0 ONOPHON NOBePXHOCTM 6e3 cHera (paccTosiHue npu
Hy/neBOW BbICOTE):

HS = PaccTostHUe IpU HYJIeBOU BbICOTE — PacCTOdHME [0 LeNn 2.4)

AkycTn4deckme npnbopbl 06bIYHO N3MEPSAIOT PaccTosiHME A0 Hanboee BbICOKO PACNONOXEHHOrO
NpenAaTCTBUS B 30HE AeCTBUSA aBTOMaTMyeckoro npnbopa. 3oHa AencTBms npeacrasnset coboi
KOHycoo6pa3Hyto 061acTb, paauyc KOTOPOM 3aBUCUT OT BbICOTbI pa3meLleHns npubopa Haj
uenbto (CM., Hanpumep, puc. 2.7).

OnTtnyeckue npubopbl

OnTtuyecknin nnmn nasepHolii NpnB0opP NcnyckaetT MOAYIMPOBaHHBIN NIy4 CBeTa B BUANMOM
cnekTpe u onpeaenser pacCTosiHUe A0 Lean NyTeM cpaBHeHMs nHdopmaumm o dase
OTpaXkeHHOro ay4a. B otanymne ot akyctnyecknx npmbopos, 30Ha AeNCTBUS 1a3epPHOro
npmnbopa A0BOJIbHO Masia (pagmyc <5 MM Ha paccTosiHUM 4 M), @ CKOPOCTb CBeTa He 3aBUCUT
oT TeMnepaTypbl. OnTuyeckre npubopbl 06bIYHO CNOCOO6HBI OTOO6paxaTb 3Ha4YeHUe

[datymk

30°

4m

e

Onametp 1,15m

30Ha aencreus

Onametp 2,31 m

PucyHok 2.7. KoHuenTyanbHasi cxema TUMUYHOTO aKyCcTU4YecKoro npubopa
1 ero 30Hbl AeNCcTBUs
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CWJIbl CUTHaNa, 4To MOXeT ObITb MOJIE3HO A1 ONTUYECKOro ONpeae/eHNs Han4ns
CHera nog npn6opoM. HactosTelbHO pekoMeHAyeTCa NCNO0/b30BaTh JIa3ePHbIN Ny,
KnaccnduunpoBaHHbIN Kak 6e3onacHbl Ans rna3 (MakCuManbHblA KNacC MOLLHOCTH 2).

23.2.2 Mpouyedypoi usmepeHus u nepedoeas npaKmMuka
Bbi6op aBTOMaTU4ECKUX NPUGOPOB

Bbi6bop Mexay aBTOMaTM4eCKUM aKyCTUHeCKMM WKN Na3epHbiM NPU60POM B OCHOBHOM 3aBUCUT
Kak OT Tpe60BaHM K NOrPEeLIHOCTM U3MEPEHUIA, TaK 1 OT HAZIMYNA UCTOYHMKA 3/1IEKTPO3HEPTrUNn.
JlTazepHbie npubopbl MetoT 601ee BbICOKYIO cTeneHb To4HoCTH (~0,1 cM) No cpaBHEHMUIO

C akycTnyecknmm npubéopamm (~2 cm), Ho UM TpebyeTcs 6osbLue 31eKTPO3HepPrum s paboThl,
M OHWM MOTYT He NOAXOANTb A1 U3MEPEHUI B yAaNeHHbIX palioHax, rae sHepronoTpebneHue
nmeeT 60/bLUIOE 3HaYeHne. B Takom knnMarte, rae ckonaeHmne cHera UAvM nHes Ha npubope
MOXeT NpensaTcTBoBaTh ero pabote (cMm. puc. 2.11), cneayet paccMOTpeTb BO3MOXKHOCTb
NCNosib30BaHNsA 060rpeBaeMblix akyCTUHECKUX NN Na3epHbIX NPUOOpPOB, y4nTbIBas, YTO AN
Taknx PyHKLUMA He06Xx0AUMO 60/IblLIE INEKTPOIHEPrnUN. ABTOMaTU4eckne npnéopsbl Ans
onpejesieHns BbICOTbl CHEXHOro NOKPOBa c/ieayeT npuobpeTaTh Y HaeXHOro NoCTaBLLNKa

1 NpoBepATb Ha paboTOCMOCOBHOCTb B COOTBETCTBUM CO CcneLmdbuKkaumnamm nponsBogmTens,
4TO6bI 06ECMeUnTb NOrPeLLHOCTb AaHHbIX He 6onee £2 cM, HO XxenaTesibHO He 6onee £1 cMm.
MpaBunbHasa ycTaHOBKa, NCNOb30BaHne n 06cnyxmnsaHne npubopa B COOTBETCTBUMN

C yKa3aHuMAMM B 3TOW [/1aBe U B PyKOBO/ACTBE MO 3KCMayaTaunm 6yayT cnoco6cTBoBaTh TOMY,
4TO06bI NPK paboTe Nprubopa AOCTUranach ykasaHHas Npou3BoANTENIEM NOTPELLIHOCTb.

BbicoTa YCTaHOBKU

ABTOMaTU4eckue I'Ipl/l60pbl cnenyert yctaHaB/iBaTb Ha ,Cl,OCTaTOHHOVI BbICOTE Haj
MakKCMMMa/ibHbIM npeanosiaraéMbiM CHeErosanacom. MI/IHI/IMa}'IbH)/IO M MaKCMaJibHY1O BbICOTY
YCTaHOBKW HaA Ue/blo cneayeT yTO4YHUTb y NpOn3BOAUNTENA an60pa. HaanMep, HEKOTOpbIE
akyctn4yeckmne I'IpVI60pr AOJIKHbI 6bITb YCTaHOBJ/1€HbI Ha PaCCTOAHUN HE MEHEE Tm Mexay
I'IpI/I60pOM u uenbto. B HEKOTOPbIX CETAX MaKCMMa/ibHaA BbiICOTa CHEXXHOIO MNOKPOBa MOXET
CyLWeCTBEHHO BapbUPOBAaTbCA Ha Pa3HbIX CTAHLLUAX, MO3TOMY HE TaK Ba>HO, 4YTOb6bI BCE I'Ipl/l60pbl
B CETU Obl/IN YCTaHOBJ1€HbI Ha OAHOVI M TOM Xe BbICOTE.

MoHTaxkHas KOHCTPYKLUA

MoHTaxHas KOHCTPYKLMA A0MKHa 6bITb MPOYHOM, 4TOOLI NPeAoTBPaTUTbL NepemeLleHne
npubopa (HanpumMep, Noj AeNcTBMEM BETPaA) U NPU 3TOM MUHUMU3NPOBaTb BO3AeNCTBME

C TOYKM 3PEHNSt HAKOMNJIEHMA N CXOAa CHera nof npubopoM. PekomeHayeTcs ncnonb3osatb
CTanbHble MOHTaXHble 6a/IK1 1 BepTUKaabHble CTON6bI, 3aKpenieHHble B 66TOHHOM OCHOBaHUU
(cM. puc. 2.8). MOHTaXHbIN KPOHLUTENH akyCcTMYeckoro npnbopa AO/KEH BbICTyNaTb

B FOPM30HTa/IbHOW NJOCKOCTU U yaepXusaTb Npn60op Ha BEPTUKaNbHON MOHTaXHOM CTONKe
Tak, 4YTO6bl KOHCTPYKLUSA OKa3blBasia Kak MOXHO MeHbLLee B/ISIHME Ha LefieByto 061acTb

(cMm. puc. 2.8, cnesa). B mecTax, rae Bbinagaet MHOro cHera npu ¢/1abom BeTpe, rOpU3OHTasbHYIO0
MOHTaxHyt0 6asky pekomeHayeTcs ycTaHaBansatb nog yriom ot 30° go 45° (cm. puc. 2.8,

B cepemnHe), 4TO6bl Ha 6asike He CKan/INBasICs CHer, 4TO MOXeT MOBANATb HA U3MEPEHNE BbICOThI
CHEeXHOro MOKpOoBa B Lies1eBoi 30He. /lazepHble Npnbopbl HEO6X0AMMO yCTaHaBAMBaTb N0/,
AocTaTo4HOo 6onbwnM yrnoM (Hanpumep, ot 10° go 20°), ytobbl 3agaHHas uesieBas To4ka
HaxoAuiacb Ha 4OCTaTOYHOM PACCTOSAHUN OT MOHTaXXHOM KOHCTPY KUMKW 4151 MUHUMU3aLLUK
nomex oT BePTUKaIbHOr0 MOHTaXKHOro ctonba (cm. puc. 2.8, cnpasa).

B ropHbIx paioHax, rae npubop o653aTelbHO yCTaHaB/MBaeTCs Ha 60/bLUeN BbICOTE Haj,
3emJie, KOHCTPYKLMA MoxeT 6blTb 60/1ee OCHOBaTe/IbHOM, YTOObl HaAeXHO yaepXuBaTb Npnéop
1 npepoTBpaLLaTe Bubpaummn npu Betpe. Nprmep Takon KOHCTPYKLWM NOKa3aH Ha pUCcyHke 2.9.
O6paTtnTe BHMMaHWe, 4TO 30Ha AeNCTBUA Npubopa TakxKe yBe/IM4YMBaAETCA MO Mepe yaaneHuns
npubopa ot uenu (cM. puc. 2.7).
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PucyHok 2.8. ABTOMaTU4eCcKkuii akycTU4eckuii npubop AN usmMepeHus BblCOTbl CHEXXHOTO
NOKPOBa CO CTa/IbHO MOHTaXXHOM 6a1KOM U CTON6OM, 3aKpeneHHbIM B 6€TOHHOM
OCHOBaHMUU (cNeBa), HaK/IOHHasA MOHTaXxkHas 6asika N9 yMEHbLUIEHUA HaKOMN/IeHNA CHera
(nocepeaunHe) n nasepHbii NPU60OP, yCTAaHOBJIEHHDbIN NOA YI/IOM OT BEPTUKa/IbHOTO
MOHTaxkHoro cron6a (cnpaea) (CopaHnkions, Punnsauans, potorpacdum npeaocrab/eHbl
®DUHCKUM METEOPONOTMYECKUM UHCTUTYTOM).

PucyHok 2.9. AkycTnyeckuin npubop Ans nsmepeHuns BbiCOTbl CHEXXHOIO NOKPOBa
(Mupenen, Ucnauus, poto npepocrasneHo locyaapcTBEHHbIM METEOPOSIOTUYECKUM
areHTcTBOM McnaHun)
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nOBerHOCTHaﬂ uenb

BbICOTY CHEXXHOrO NOKPOBa PeKOMEHAYeTCA U3MePATb Ha POBHOM MOBEPXHOCTU, HO €C/IU 3TO
HEBO3MOXHO M3-3a HaK/NOHa MECTHOCTH, TO N3MepeHune cieayeT NPOBOAUTbL NePNeHANKYAAPHO
HaKJIOHHOM NOBEPXHOCTN Tak, 4To6bl Npubop nsmepsan TC, a He BC. na akycTnyeckmnx
nNprMb6opPOB 3TO AOCTUraeTCsa NyTemM PeryinpoBkm yria kpenneHns npubopa Takum o6pasom,
4TO06bI CaM Npr6OpP 6bls1 HaNpasBAeH NepneHANKYAAPHO NOBEPXHOCTU. [10CKONbKY nasepHbie
npnbopbl HanpasaeHbl Ha Le/ib NOA YI/IOM, BbICOTY CHEXHOMO NOKPOBA Ha HAK/IOHHOM
NOBEPXHOCTM MOXHO paccymtatb reomeTpuyecku (cm. 2.1.1).

Heob6xoanmMo NoaroToBUTb MOBEPXHOCTbL €LLle A0 BbiNageHUs CHera 419 MUHMMU3auum
LYMOBOW XapakTepmncTukm npnbopa 1 ownMbOYHbIX AaHHbIX N3-3a MOMEX OT PaCTUTEIbHOCTU
Ha NOBEPXHOCTU UM APYTnX NPensaTCTBUIN B 30He AelicTBUA npubopa. Haanexawmnm o6pasom
NnoAroToB/ieHHas LeneBas 061acTb YBE/IMYMT BO3MOXHOCTH Nprbopa no o6HapyXXeHuto
nepBblx CKOMNJIEHNIA CHEra Ha ro/io MoBepPXHOCTU. NOCKOIbKY akycTuyeckue npnbopobl

MMeloT ropa3fo 60/bLUyIo 30HY AENCTBUSA MO CPAaBHEHUIO C 1a3epPHbIMU, Kak MpaBu/Io, AN

HUX BaxkHee o6ecneynTb NOArOTOBKY MOBEPXHOCTU. [1/19 YNCTOrO OTPaXeHMs 3ByKOBOrO
MMMyJ/ibCa aKyCTU4eCKUX NPn6opoB Heo6xoaMMa YCTOM4YMBasA, POBHAs MOBEPXHOCTb, y4UTbIBaS,
4YTO aKyCTMYeCKoe n3MepeHne 06bIMHO NPON3BOANTCSA OT CAMOIO BbICOKOIO NPenAaTCTBuUA

B 30HEe AeNCTBUS.

Bbicokoka4ecTBEHHOE n3mMepeHne MoxeT 6bITb o6ecrnedeHo NM6O0 3a CHET YCTaHOBKMU

npnbopa Haj KOPOTKO NOACTPUXEHHOM TpaBon (U1K APYroi POBHOM U FOJION eCTeCTBEHHOW
NMOBEPXHOCTbIO, Kak NoA nprubopom Ha puc. 2.9), nMbo 3a cHeT NCNONb30BaHUSA Lie/1eBoM
NOBEPXHOCTU M3 NCKYCCTBEHHbIX MaTepmnaJsioB, aHa/IOTMYHOM NOKa3aHHOM Ha puc. 2.8,
W3roTOBJIEHHOW N3 NCKYCCTBEHHOTO AepHa. [puemnembiM BapuaHTOM, He TpebyoLwmm
06cnyXMBaHUA, ABASETCA UCMOJIb30BAHME M/TACTUKOBOM NOBEPXHOCTM, TAKOWN Kak
nepdopupoBaHHas 1 TEKCTYpUpPOBaHHas LesieBas KOHCTPYKLUUs, nsobpaxeHHas Ha puc. 2.10,
TenJIOBble XapakTePUCTUKN KOTOPOW, kak 6bl/10 MOKa3aHO, aHa/I0rMYHbl €CTECTBEHHOMY FPYHTY.
Llenecoobpa3Ho obecneynTb Takme ONTUYeCckne CBONCTBA (4TO MOXET BANATb Ha 6anaHc
N3y4eHNs) U TEKCTYPY (YTO MOXET B/INATb Ha OT/IOXKEHME CHEra ian 3po3unio) NCKYCCTBEHHOM
uenn, kotopble 6yayT aHaNOrMYHbI MPUPOAHOMY OKPY>KEHMUIO.

PekomeHayeTCcs NPOBEPUTBL HY/NIEBOE PACCTOSIHME MexX 4y NPUOGOPOM 1 MOBEPXHOCTLIO
CHEXHOrOo NMOKpOoBa 10 Ce30Ha HaKOMIEHMS 1 Cpa3y NOC/e ero OKOHYaHMs, 4TO6bl onpeaennTb
norpewwHocTb Npnéopa A0 HaKOMAEHUS U NPOBEPUTb, U3MEHW/IACh /1M 3Ta NOrPELUHOCTb

3a ce30H. OTHOCUTENbHOE paccTosiHUE Mexay NPM6OPOM U LieNeBO MOBEPXHOCTLIO MOXET
MeHATbCA M3-3a ocefaHns (MONOXUTE/IbHOE U3MEHEHNE OTHOCUTE/IbHOIO PacCTOAHMA) UK
BCNYy4MBaHWA rPyHTa n3-3a Mopo3a (oTpuLuatesbHOe U3MEHEeHNEe OTHOCUTENIbHOIO PacCTOSHUA)
1 NOBAMUSET Ha pacyeTHoe 3HaveHne BC B ypaBHeHUM 2.4. I3MeHeHUs pacCTOAHMS [0 HyNeBOW
BbICOTbl CHEXXHOIO NOKPOBa MeX/y Ha4a/ioM U KOHLLOM 3MMHEro ce3oHa J0/KHbl 6blTh
OTMeYeHbl B MeTaZaHHbIX y4acTKa, MOCKOJ/IbKY 3TU U3MEHEHUS BAUSIOT Ha HeoNpeaeeHHOCTb
n3MmepeHuit. B pesynbrate He60NbLLNX U3MEHEHWNI PACCTOSAHMA A0 HY/1€BOM BbICOTbI CHEXHOTO
NMOKPOBa B Te4EHME Ce30Ha U3MEPEHNIN CHU3UTCA HaJeXHOCTb U3MEPEHNI NPU Mano BbliCOoTe
CHexxHoro nokposa (HanpuMep, oT 0 40 2 cM), AN U3MepPeHUs KOTOPOI HEO6X0ANMO, YTOObI
OTHOCUTE/IbHOE PacCcTOssHNE Mexay NPMGOPOM 1 Lie/1blo OCTaBasoCh MOCTOAHHbLIM NpPK
Mo6bIX yC/I0BUAX.

MuHnmmsauymsa PaCcTUTENbHOCTU U €€ POCTa B Ll,e}'IeBOVI 30HEe No3BONUT U3bexaTb Hel'lpaBVI}'IbHOVI
nHTepnpeTaunm pocta pactuTe/IbHOCTU Kak USMEHEHNA BbICOTbl CHEXXHOIO NMNOKpOBa u,
cneanoBaTtesibHO, MOBLICUT KAa4€CTBO JaHHbIX. 270 umeeT 60/bllee 3HAaYEHME B pernoHax

C He6ObLLIOW BbICOTOM CHEXHOIO NOKpPOBa NN KPAaTKOBPEMEHHbLIM CHEXHbIM MOKPOBOM, rae
HeonpeaeneHHoCTb I/I3M€peHI/Il\/’I He60NbLIOWN BbICOTbI UMEET 60/blLUEe 3HAYEHNE.

KOHTpOﬂb Ka4dyecTBa A aHHbIX
KayecTtBO OaHHbIX, MOJly4a€MbIX OT aBTOMAaTUY€CKUX I'IpVI60pOB, MOXHO yNny4LWnUTb NyTEM

nposegeHnsa 4acTbix (Hanpmmep, 6onee OAHOro pa3as MVIH)/T}/) M3MepeHV|VI B T€é4eHNE
O0CTaTO4YHO KOPOTKOro nepmnoja BpeMeHH, 4YTObObI HE NPONCXoAnn0 3HAYNTETbHbIX M3MEHEHN
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PucyHok 2.10. LleneBas o6nactb u3 ceporo nepgopnpoBaHHOro U TeEKCTYPUPOBAHHOIO
naacTuka Bo Bpems ctpoutenbcrea. lNaHenn pasmepom npumepHo 1,2mx 1,2 m
yCTaHaB/IMBAIOTCA Ha fAepeBAHHYI0 pamy (poTo npegocTaBieHo MUHMCTEPCTBOM OXpaHbl
okpyxatowiein cpeabl KaHaabl).

B BC (HanpuMmep, NaTb MUHYT), Npu 3TOM 3a nepuog 6yaeT coobLuaTbCcs 3HaYeHne, paBHoe
MeAnaHe TakMx YacTblX M3MepPeHUii. DTO CHUXKAeT BAMAHUE LWyMa CUrHana Ha coobliaemoe
3HavyeHue. Kpome Toro, uenecoobpasHo NCnonb3osatb U Apyrue npoueaypbl KOHTPONS
kavectsa. OHM AOMKHBI BKAOYATb NPOBEPKY MAaKCMManbHOrO M MUHMMabHOrO (B 3aBUCUMOCTU
OT y4acTka) Anana3oHa ans nsmepenus BC, rae MakcMManbHOe 3Ha4YeHme JOMKHO ObITb

Ha ~20 % Bbille MakCMManbHOW oxungaemon BC, a MUHUManbHOE 3Ha4YeHne A0/KHO PABHATLCSA
HYJTI0 3@ BblYETOM 3a9B/IEHHON NPOM3BOAUTENIEM MOrPELLHOCTM NpUbopa, YMHOXEHHON Ha ABa.
MuHMManbHOe 3HaYeHre 419 NPOBEPKM AnanasoHa MeHee Hy 15 N03BO/IseT BapbupoBaTb
Hy/fieBOe pacCTosiHMeE 40 BbICOTbl CHEXKHOrO MOKPOBa B Npe/esax 3asBAeHHO NOrpeLHoCcTH
npubopa 6e3 He06X0AMMOCTM NOMEYaTb AaHHbIe, Kak BbIXOASLLME 3a Npee/ibl AMana3oHa.
Takxe cnepyet npuberaTtb K NpoBepPKe Ha Cka4ykoobpasHoe U3MeHeHune, YTOObl y6eanTbCs,

41O M3MeHeHna BC oT ogHOro nsmepeHunsa Ao cieaylowero HaxoAaTcs B npeaenax husmyeckm
peanncTMYHoro AmManasoHa Aas gaHHoro yyactka. O6patute BHMMaHue, 4TO paccTosHue

[10 HYNIeBOW BbICOThI CleyeT NPOBEPATb B KOHLLE KaX/A0M 3UMbl U PN HEO6X0AUMOCTU
KOpPpPeKTMpPOBaTb NOrpeLHOCTb. OTK/IOHEHME PacCTOAHUA A0 HY/1€BON BbICOThI, BbI3BaHHOE
OTHOCUTENbHLIMU M3MEHEHMNSIMU BbICOTHI Lie/IeBOI NOBEPXHOCTU U Npnbopa, asnsercs
NCTOYHMKOM NOrPeLIHOCTU n3MepeHunii. Ecnm MoxHO onpeaennTb Bpems u BENUYUHY
OTK/IOHEeHUS, HabNIOAEHMA MOXHO JIerko CKOPPEKTUPOBaTb, HO HaCTO OTK/IOHEHWE PacCTOAHNSA
[10 HYN1eBOW BbICOTbI NPONCXOAMUT HEIMHEWHO B MEPUOA MeX /1y Ha4a/loM U KOHLL,OM CHEXHOro
Ce30Ha, 4TO 3aTPyAHSAET KOPPEKTUPOBKY AaHHbIX. VI3MeHeHne pacCTOSIHUA 0 HY/IEBOW BbICOThI
[OMXKHO 6bITb OTMEYEHO B METaJaHHbIX.
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2.3.2.3 UcmoyHuku owrubku

McTouyHmnkKamm owmnbok Nnpn aBTOMaTN4e€CKNX N3MepeHnNAX BbiICOTbl CHEXXHOTO MOKPOBa
ABNAETCA HENCNPABHOCTb np|/|6opa, HenoaxoAAlwana Nin HernpasuibHasa yCTaHOBKaA MOHTaXHOM
KOHCTPYKLMHN, CMELLeHne HyneBOVI BblCOTbI, HEMpPaBW/IbHAaA KOPpPEKLNA TeEMNEPaTypPbl Npn
aAKyCTUHECKNX NU3MepeHnAx, CKoOnieHne nHesa nin cHera Ha an6ope, npenAatcreytoulee
M3MEPEHNIO, N USMEHYNBOCTb LI,eJ'IeBOI7I obnactn ns-3a 6bICTpOFO TasgsHNA NN 0XKAA.

Mpu aBTOMaTUYECKMNX TOYEYHBIX N3MEPEHUAX U3MEHYMBOCTb MO NPUGOPOM MOXHO CBECTU

K MUMHMMYMY C MOMOLLLbIO MCKYCCTBEHHOW Lie/IeBOI MOBEPXHOCTN Ha MOBEPXHOCTUN, OCOOEHHO
B CE30H aKTMBHOIO POCTa pacTUTENLHOCTU M B Havyasle nepuoja HakonneHus. MI3mMeH4nBoCTb,
BbI3BaHHYIO ObICTPbLIM TasitHueM (To ecTb 6onbLUMe KonebaHNA BbICOTbI MO BCEN NaoLLaam
LL,eN1eBOW 30Hbl, 0CO6EeHHO NPU MyHOKOM CHEXHOM MOKPOBE), TPYAHO NPeAoTBPaTUTbL

VAN CKOPPEKTUPOBATb, HO €€ MOXHO BbISIBUTb C MOMOLLbIO exeHeBHOM (hoToMeTpumn
LL,eneBoro yyacTka.

HEI/ICI'IpaBHOCTVI np|/|6opa MoryT 6bITb cBeAeHbl K MMUHUMYMY 3a CHET HaA1eXallero n njiaHoOBoro
TEXHNYECKOTO O6Cf|y>KVIBaHI/I$| B COOTBETCTBUUN C pEKOMEHAAUNAMN NPON3BOAUTENA. Monomkn
I'IpI/I60pOB Tak>e MOryT BO3HMKATb B pe3yJibTaTe npo6neM C3/1EKTPONMUTAHUNEM, I'IpOBO,EI,KOVI nnn
PerncTpaTtopom AaHHbIX (3KCI'I}'IyaTaLI,MOHHbIX nnn I'IpOFpaMMHbIX).

B pe3ynbrate Hel'lpaBVI)'IbHOVI YCTaHOBKU an6opa MOXET BO3HUKHYTb HEXeaTe/ibHOE
ABUXXeHne BO BpeMA BeETpa, HTO NpuUBEAET K OLNBOYHBIM WU HETOYHBIM M3MEPEHNAM U3-3a
M3MEHEHUNA OTHOCUTE/IbHOIO PaCCTOAHUA MeEXAY I'IpM60pOM n I'IOBerHOCTHOVI LLe/TIbIO.

HyneBoe OTK/IOHEHWE BbICOTbI CHEXHOIO MOKPOBa NOTEHLMANIbHO MOXET MPUBECTU

K He6OoNbLINM, HO YBeIn4MBatoLMmMcs oimbkam B usmMepsiemoin BC, koTopble TPyAHO OLLEHUTb
VAN CKOPPEKTUPOBATb B TeHEHME 3MMHEro ce30Ha. JTo BO3JeNCTBUeE cliefyeT oLeHMBaThb
eXeroiHo B KOHLLe KaXA0oM Ce30HHOW abnsaLmMun, a pacCTosiHUE A0 HY/1€BON BbICOTbl CHEXHOIO
nokpoBa ciefyeT 0O6HOBNATL Mepe/ Havya/loM C/ieAyloLero cesoHa Hakonaexnums. Mpum
NCNob30BaHUMN NCKYCCTBEHHOM Lie/1€BO NOBEPXHOCTU OCceaHne Hanbosiee BEPOATHO

B TeYeHMe NepBOro ce3oHa HakonaeHnsa (M3-3a HapyLLEHHOro rPyHTa U Beca CHEXKHOro NokpoBa
Ha L,e/IeBOM MOBEPXHOCTN), XOTA BCMy4YMBaAHME LieIeBOI MOBEPXHOCTUN MU3-3a MOPO3a MOXET
NPOWn30MTN BO BpeMs N1060ro 3uMHero cesoHa. B pesynstate HenpaBuabHOWN koppekLMmn
Hy/1eBOI BbICOTbI B MPUGOpPeE, perncrpatope AaHHbIX UK BO BpeMsa nocto6paboTkm 6yayT
nony4eHbl olWM6OYHbIE AaHHbIE O BbICOTE CHEXHOTO NMOKPOBa.

MoTeHuManbHO 60bLIME OLWINOKM MOTYT BO3HUKATb B pe3y/ibTaTe HenpaBWJIbHbIX U3MEPEHUN
TemnepaTtypbl BO34yxa Npv UX UCNOb30BaHNN AN KOPPEKLUN PacCTOAHUN, onpeaesisaemMbix
akycTn4yecku. Takoe siBleHne MOXeT 6bITb CBSA3aHO C HEMCNPAaBHOCTbIO NPMG0opa UM BO3HMKATb
B pe3y/ibTate paAnaLNOHHOIo HarpeBa HE3KPaHMPOBaHHbIX NN MI0X0 IKPaHMPOBaHHbIX
TemnepaTypHbIX NPMOOPOB. DTN OLLNOKN MOXXHO MUHUMU3NPOBATb C MOMOLLbIO KA4€CTBEHHbIX
paavaumMoHHbIX 9KpaHOB (Hanpvmep, oTpaxkatroLlen KOHCTPY KUK 6e710ro uBeTa ¢ XopoLlo
BEHTUIMPYEMbIMU XaJTto31 419 CBOOGOAHOro NPOX0XAEHMA BO3AyXa) Hapsdy C KOHTPOJIEM
KavyecTBa TeMNepaTypPHbIX AaHHbIX, NCMO/b3yeMbIX AN aKyCTUHECKOMN KOPPEKLUU.

Mo BO3MOXHOCTU M3MepeHMs TemnepaTypbl c/iegyeT NPOBOAMUTb NOA acCNMpPaLMOHHbIM
pagvaumMoHHbIM 3KPaHOM A1 yMEHbLUEHMSA MOrPEeLIHOCTM OT u3ny4veHms. Kak npasuno,
NOrpeLIHOCTb, CBSA3aHHas C BbICOTOM YCTaHOBKM Npubopa OTHOCUTENIbHO Npodus TemnepaTyp
mMexay npMbopom u LeneBon 061acTbio, HeEBeMKa, AaxXe eC/I TEpMOMeETpUYecknii npnéop
yCTaHOBJ/IEH Ha TOM e BbICOTE, YTO U NPUOOP A1 N3MePEHNS BbICOTbI CHEXXHOFO NOKPOBA, a

He 6111Xe K CpeHeMY pacCTOSHMIO A0 LEen.

HakoHeL,, norpelHOCTb Npun aBTOMaTU4eCKUX n3mepeHmsax BC moxeT Bo3HMKaTb B pe3ynibTaTe
HaKoMJIeHNs nHes NIu cHera Ha npubope (cm. puc. 2.11). Y HekoTopbix NpMGOPOB eCTb PYHKLUA
oborpesa, KoTopas NO3BOJIAET CBECTU K MUHUMYMY 3Ty npobaemy, 1 ee cnegyeT UCMONb30BaTb
B TeX MecTax, rae 370 Heobxoanmo. lMNogorpes MOHTaXHbIX 6an10K C MOMOLLbIO HarpeBaTebHOWN
NEeHTbl U NCNOJIb30BaHMeE YI/TI0BblX MOHTaXHbIX 6a10k (CM. puc. 2.8, B cepeinHe) Tak>ke MOXeT
nomoYb NpefoTBpaTUTL 06pa3oBaHne CHera u nHes BOKpyr npubopa.
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PucyHok 2.11. CHeromepHbIii npu6op 6e3 pyHKL MU o6orpesa n MOHTa)KHasi KOHCTPYKLLUS,
Ha KOTOPOWi CKan/JInBaeTcs CHer B YC/10BUsIX cnaboro Betpa (poTo npeaoctaBnieHo PUHCKUM
MeTeopO/IOTMYECKUM MHCTUTYTOM)

2.4 BOAHbIN DKBUBAJIEHT CHE)XXHOIO MOKPOBA
241 Py4Hble U3MepeHNsA BOAHOTO JXKBUBAJ/IEHTA CHEXXHOTO NOKPOBa
2411 MemoodsI npoeedenus usMepeHulii

CyLiecTByeT MHOIO pas3/inyHbIX METOA0B py4YHOro nsmepenus BIC. Metoabl nsmepenns 6yayt
pa3nmyaTbCs B 3aBMCMMOCTU OT BbICOTbI CHerosanaca u yciosuit. B cnepytowmx pasgenax
npeAnpuHATa NONbITKa KPaTKoO oNncatb 3TN MeToAbl 1 paj, PakTopoB, ONpeAenatoLLMX NX
BbI6GOP. 34eCb paccMaTPUBalOTCA TOJIbKO METOAbl MPSAMOro n3MepeHus. MeTobl akTMBHOIO UK
MacCMBHOIO PauaLMOHHOrO MOMIOLWEHNS 34eChb He NpecTaB/ieHbl, Tak Kak MHOTME 13 3TUX
MeTOA0B 6blIM aBTOMaTU3MPOBaHbl U pacCMaTPUBalOTCA B MOC/eAyoLLnxX pa3aenax. Kak
npasuno, 415 BCeX METOA0B NPSAMOro N3MepeHus NPUMeHSeTCA rpaBUMeTPUYECKUn CHeromep,
B KOTOPbI COBUPaeTCs CHer M3BeCTHOro (MM BbIYUC/ISIEMOro) 06beMa, YTo No3BosiseT
paccuuTaTb NIOTHOCTb CHera. MeToAbl BapbMpPYOTCS OT MCMOJIb30BaHNA HE6O/bLLOTO
o6beMHoro cHeromepa (HanpumMep, o6bemom 1000 cm?) B cHexxHoM wwypde (cM. puc. 2.12,
cnesa) Ao 10-To4e4YHOro CHEroMepHOro MapLUpyTa C UCNO/b30BaHNEM CHErooT6OpPHMKa

(cM. puc. 2.12, cnpaga). Cei4ac NCMonb3yeTcs MHOXECTBO Pa3/IMYHbIX 06beMHbIX CHETOMepPOB
N CHErooT6OPHMKOB, 1 NX BLIGOP BO MHOTOM 3aBUCUT OT TUMa OTOMpaeMoro cHerosanaca.
MHorune u3 3Tux CHeroMepoB nepeyvncsieHbl U pacCMOTPeHbl B paboTax Farnes et al. (1983)

n Haberkorn (2019), 1 nniub HeKOTOpPbIE M3 HUX PACCMaTPUBAIOTCA B 3TOW [1aBe B KOHTEKCTe
N3MepeHns cHerosanaca Npu pas/inydHbIX COCTOAHMAX. Ha negHukax ansa nsmepexus

B3C wmnpoko ncnonb3yoTcs WHekun Ans otbopa kepHa. NoapobHas nHgopmaums

06 MCNoAb30BaHNN KEPHOOTOOPHbIX LLIHEKOB NPUBOAUTCA B rNase 3, 3.7.1, Toma |l HacTosLwero
PykoBoacTsa.

[nsa nposegeHna nsmepeHunin B3C He cyuiecTsyeT cTaHAapTHOro 06beMHOMo CHeromepa;

M OHW CHEroMepbl Jiyllie MOAXOANAT A1 OnpeesieHHbIX CHEXHbIX YC/I0BUI, YeM Apyrue.
OHu onucbiBatoTca aanee B pasaene 2.4.1.2. 3aecb 06CyXAeHNe COCPeAOTOHEHO Ha ABYX
o6wWmx MeToAax nsmepeHmnsa BIC: cHexHble Wypdbl 1 CHErOMepHble MapLUPYThI, BK/IOYas Ux
COOTBETCTBYIOLLME NPENMYyLLECTBa U HeAOCTaTKW.
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PucyHok 2.12. O6beMHbI CHeroMmep BbICOTOM 55 cM BO Bpemsl B3BELLMBaHUA Ha NPY>XXUHHbIX
Becax (cnheBa, poTo npepoctaBaeHo LLBeiLapckuM MHCTUTYTOM UCC/IeA0BaHUA CHera
v naBuH, BCJ1, flaBoc, LLiBeuapus) n uunnHapuyeckun cHeroot6opHuk (cnpasa, ¢poto
npepocras/sieHO MMHUCTEPCTBOM OoXpaHbl OKpyxatoLueli cpeabl KaHaabt).

N3mepenns BIC B cHexHbIX Wypdax

[nsa cHexHoro wypda (cM. puc. 2.13) Heo6X0AMMO BPYUHY!I0 BbIKONaTb B CHEXXHOM MOKpPOBE
AMY 4,0 NOBEPXHOCTU OTCYETa TakMM 06pa3oM, YTOObl 0OHAXUTb HETPOHYTYIO MOBEPXHOCTb
CHero3sanaca. MeToA UCMo/b30BaHMsA CHeXHbIX WYpdoB yao6eH Ans HabaoaeHNs

3a cTpaturpadmnein CHeXHOro nokposa, ocobeHHO B 60/1ee rybokoM cHerosanace. Takune
rpaBumeTpuyeckme HabaoaeHns BIC o6bl4HO NPOBOAATCA exeHeAeNbHO, pas B ABE Heaenu
VAN CE30HHO, B 3aBUCMMOCTU OT UX 3aAa4n. MeToa n3mepeHus aBnseTcsa pa3pyLUNTESbHbIM,
Tak kak 06bl4HO TpebyeTcs BbikonaTb 60/1bLION WYypPd, MO3ITOMY KaXAbllA pa3 ero Hy>kHo aenatb
B HOBOM MecTe. B cHer BCTaB/igeTCa cCHeroMep M3BeCTHOro o6bema (06b14HO oT 10+ go ~4-10
3 m3), n n3 Hero nsenekaetcs (MM60 U3 KaXKAOrO C/105 CHera, IM60 HE3ABUCUMO OT TOJILLIUHbI
Cnos) 1 B3BelunBaeTca Npoba nsBecTHowm TonwmHbl L (M) (cM. puc. 2.12, cnesa). 3atem
MJOTHOCTb CHera B npo6e (kr Ha M) onpeaenseTca cneayoumm o6pasom:

/
ps = msample (25)
Vsample
roe m - Macca npo6ei (kr),a V., - 06bemM NpoGhi (M*), KOTOPbLIA O6LIYHO COOTBETCTBYET

sample

06beMy cHeroMepa. 3aTemM onpeaenseTcs BOAHbIM dKBMBaNeHT B npobbi:
WE =L-p, (2.6)

Ecnn akkypaTHO B3ATb HECKO/IbKO NPO6 OT NOBEPXHOCTM CHera 10 MOBEPXHOCTKN oTcHeTa 6€3
cmeleHnin, To BOC byaet npeactaBnsaTb CO60M CyMMY BOAHbIX 9KBUBANEHTOB KaXk40M 13 npo6.
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PucyHok 2.13. OT60p Npo6 U3 BepxHero c/1051 B CHeEXXHOM Lypde C TOMOLLbIO
umunuHapunyeckoro cHeromepa ETH (poto npepoctasneHo LLBeiLapckMM MHCTUTYTOM
nccnenosaHus cHera u nasul, BCJ1, lasoc, LLsenuapus)

N3mepeHns BOC Ha cHeromepHbIX MapLUpyTax

Ha6ntogeHnsa BOC Ha cHeromepHOM MapLupyTe 06bl4HO MPOBOAATCS C MOMOLLbIO
LMAMHAPUYECKOro cHeromepa (cM. puc. 2.12, cnpasa) B MHOroTo4e4yHoM paspese, 06bI4HO
BktovaoLweM 5—10 Touek n3mepeHus, pacnonoxeHHbix Ha pacctosiHmm 30 M Apyr OT Apyra.
CyLecTBytOT pasnmyHble BUAbl CHErOMepPOB, HO NPUHLUNbLI 0T60pa NPO6 BO MHOTOM CXOXW.
CHeromep BBOAMTCA B CHEXHbIN NOKPOB (CM. puc. 2.14) 40 NOBEPXHOCTM 3eMAU, NMPU
Heo6x0ANMOCTU C UCNOJIb30BAHNEM YAJNHUTENEN, U N3BNEKAETCA CHEXHbIN kepH. O6bem
3TOro KepHa paccyMTbiBAaeTCA NO BbICOTE KEPHa B LUAMHAPE C U3BECTHLIM PaAMUYyCOM. 3aTem
npo6a 60 B3BeLLMBAETCSA C MOMOLLLIO AepXaTens 4719 CHerooT6opHMKa 1 NPY>KUHHOTO
6e3MeHa, NMb60 ynakoBbiBaeTCa B NakeT 1 B3BELUMBAETCA Ha Becax. HekoTopble NpyXuHHbIE
6e3meHbl kKannbpyloTcsa A4 NpsMoro nsmepeHns BSC B MM BOA. 3KB. AN Kr Ha M2 (Mocne
Bbl4MTaHUA BeCa CHErooT6opHMKaA) MM60 NIOTHOCTb MOXET 6biTb paccynTaHa BPYUHYIO
cnepytowmm o6pasom:

m

P, = (n;a;pi) (2.7)

rae R — BHYTPEHHUI paanyc pexyLieil KpOMKM cHeroot6opHumka (M), L — BbicoTa Npo6bbl CHera,
“3MepeHHas C NOMOLLbIO CHErooT6opHuka (M), a m,, , — Macca npo6el (kr) 3a BbI4ETOM Beca
cHerooT6opHMKa 1an naketa Ansa npobbl (eciv npoba cobrupaeTcs B NakeT, a He B3BeLLMBaETCA
B CHEFTOOTOOPHUKE).

3atem BOC paccuntbiBaeTcs no cnegytoliein popmyne:

SWE =L - p, (2.8)

MpeumMyuectso ot6opa NPo6 C NOMOLLbIO CHEFOMEPHbIX MapLUPYTOB, @ HE CHEXHbIX
WypdoB 3ak1t04aeTCa B OTHOCUTENIbHOM CKOPOCTM MeToAa oT6opa Npo6 CHErooT6OPHUKOM
N MMHUMa/IbHOM HapyLLUEeHUU CHEXHOro NOKPOBA, YTO NMO3BOASET NPOBOAUTHL MOBTOPHbIE
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PucyHok 2.14. Ot60p npo6 c nomolyblo cHeroot6opHuka (poto npegocTaBieHo
MuHUcTepcTBOM OXpaHbl OKpy»katoLlein cpeabl Kanaabr)

n3MepeHns o4eHb 6IM3KO APYT K APYTy B Te4yeHMe 3MMHero ce3oHa. HegoctaTkom no cpaBHeHUIo
CO CHeXHbIMM Wypdamu ABASETCA HECNOCOBHOCTL HabagaTens onpeaennTb, cobupaeTcs an
HeTpoHyTas Npoba cHera, 0CO6EHHO B C/IOXKHbIX CHEXHbIX MOKPOBax C HECBA3HLIMU C/IOAMU UK
neasHbIMM MMH3aMK. HekoTopble U3 3TUX TPYAHOCTEN paccmaTpumBatoTcs B pasaene 2.4.1.2.

Ha cHeromepHOM MapLipyTe 06bI4HO NPUMEHSAETCA MeTo/, ABOMHOro oT6opa nNpob, koraa
Moay4atoT HECKO/IbKO NPO6 CHEXXHOro MOKPOBa pa3Hol BbICOTbI (06b14HO 0T 10 g0 15,

B 3aBMCMMOCTU OT M3MEHYMBOCTM CHEXHOIO NOKPOBa) C MOMOLLLbIO JIMHENKMN UAN LITaHTU
mexay npob6amu BOC (cMm. 2.3). JlokanbHbii BSC 3aTeM paccunTbiBaeTcs no popmyne 2.8

C UCMONb30BaHMNEM CpefHel MNJI0THOCTK, NoayyYeHHOoW 13 5 nam 10 npo6 13 cHerooT6opPHUKOB

n cpeaHero 3HavyeHna BC, usmMepeHHOro ¢ NOMOLLLbIO JIMHENKU UAW WITAHTU. bblno fokasaHo, 4To
3TOT MEeTO/, y/ly4LlaeT OLeHKY MeCTHOro 3Ha4eHns BIC 1 ymeHbLIaeT Agucnepcumio nusmMmepeHuii
no cpaBHeHWo ¢ 0oT6opom Npo6 BIC Ha cHeromepHOM MapLLpyTe 6€3 MHOTOKPaTHbIX
nsmepenuii BC (Rovansek et al., 1993), npn ycnoBum, 4T0 BbICOTa CHera paccymMTaHa

C MMHMMAaJIbHOW NOrPeLHOCTbIO.

2.41.2 Mpouyedypoi usmepeHus u nepedoeas npaKmMuKa
MeTopabl 1 ycTpoiicTBa NnpoBeAeHUs U3SMepeHui

[Byms BapuaHTamu py4Horo ot6opa npob ans onpeaenerns BIC aBnat01ca CHeromepHbiii
MapLUpyT C UCNO/Ib30BaHNEM CHEroMepa 1 CHeXHbIN Wypd ¢ He6oNbLINMN 06bEMHBIMU
npo6amu. CHeromepHbii MapLUPyT U CHErOMep cjieayeT ncnosb3osatb Tam, rae B3C nmeer
60/1ee HU3KYIO MPOCTPAaHCTBEHHYO OA4HOPOAHOCTb U, C/lefoBaTeNbHO, He06X04MMO YBENNYUTb
NPOCTPaHCTBEHHYIO BbIGOPKY. Taknm 06pa3om, CHEroMepHbI MapLLpyT U cHeromep 6yayT
MeHbLLIe HapyLlaTb CHEXHbIN NOKPOB U MO3BONAT 6bicTpee oT6MpaTh NPO6bI U3 HECKOJIbKMX
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Touyek. MI3MeHYMBOCTb y4acTKa MOXHO OLLeHUTb C MOMOLLbIO CHEFTOMEPHOTOo pas3pesa, Kak

3To NokasaHo B pasgene 2.3.1.2; koapduumeHT Bapraunm 6onee 10 % ykasbiBaeT Ha TO,

4TO He06X0AUMO 6paTb MHOXECTBEHHbIE TOYeYHble NPOo6bl HAa CHEFOMEPHOM MapLUpyTe, a

He 1CNno/b30BaTb CHEXHbIV WYypd. HeagocTaTkoM CHEroMepHOro MapLupyTa CO CHEroMepom
ABNAETCSA MOBbILUEHHAs MOrPELIHOCTb U3MEPEHUIA. Tam, rae CHeXHbI MOKPOB 60/1ee O4HOPOAEH,
AN oueHkn BOC MOXHO NCNonb30BaTh OAMH CHEXHBIN Wypd, CYyMMUPYS AaHHblE OT HECKObKNX
He6Oo/bLLMX 06beMHbIX MPO6, NOyYEHHbIX OT MOBEPXHOCTM CHera 40 MOBEPXHOCTU 3eM/n. DTOT
meToj 6onee Tpyaoemok, TpebyeT 60bLLe BDEMEHUN N CUbHEE HAapYLLAeT CHEXHbIV MOKPOB, HO
Kak npasBuno asnseTcs 6osee TOYHbIM. [1POTOKObI U3MEPEHN NOAPOOBHO ONMCaHbI HUXE.

MpoTOKO/bl U3MEPEHUI AN CHEXHbIX WYypdoB

Py4yHble nsmepenuns B3C vyacto npoBoasaTCs NyTeM NOLLIAroBOro M3MepeHus NA10THOCTH
CHero3anaca, Ha4nmHas C MOBEPXHOCTU CHera B CHEXHOM Lwypde 1 A0 AOCTUXEHNS ONOPHOM
nosepxHocTu. [lna nposefeHns 3ToM npoueaypbl HEO6X0AMMO UCMONb30BaTb rpajynpOBaHHbIN
LMAMHAP, NPYXWUHHbIE BECbI, 3a0CTPEHHYIO TOHKYIO MeTal/InYecKyto N1acTuHy (pasmepom
npnbnnsntensHo 20 cMm x 20 CM) 1 MHCTPYMEHT, TaKOM Kak KapToyka, ckpebok nan wnaTenb

AN KPUCTaNNos, 4To6bl Bbipe3aTb NPO6LI U3 OKPYXatLlero cHera. MakcMmanbHas BbicoTa

cnos onpejensercs AnnHon unnudapa. KoduenTtyanbHas cxema 37OV npoLeaypbl MokasaHa

Ha pucyHke 2.15.

MepBbii
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PucyHok 2.15. KoHuenTtyanbHasa cxema HabntopaeHns BOC c ucnonb3oBaHMeM CHEXHOro
wypda (poTo npepnoctasneHo I. KanneH6eprepom, LLiBeuapcknin MHCTUTYT ncc/ief0BaHUS
cHera n nasuH, BCJ1, faBoc, LLBeiiuapuns)
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Bbi6bop MecTa A5 cHexHoro wypda:

a)

b)

CHEXHbI LIJprb O0J/1KeH pacnoiaratbCAa Ha pOBHOVI NOBEPXHOCTHN, rAe MOXXHO BblKOMaTb
AMY, HE MeLlUas NPpOBEAEHUIO APYTUX VI3MepeHVII7I Ha y4acCTKe,

B 3aBMCMMOCTM OT YacTOTbl M3MePeHNi B LLypde moxeT noTpeboBaTbCsa 6obLUe MecTa
ANA AanbHelwen BoipaboTky Wwypda, n 06 3ToM caeayeT NOMHUTL NpuW Bbibope mecTa A4
nepBOro u nocnegyowmx Wwypdos;

MECTO ANA CHEXHbIX LIJprt)OB cneanyer Bbl6paTb A0 Ha4a/la HaKorlnJ1eHNA CHEra, YTOObI
onopHad NOBEPXHOCTb 6blna oYyuuleHa oT KaMHel n OPpYyrnx nOCTOPOHHUX NpeaAMETOB.

MNpoBeaeHue nsmepeHnii:

a)

b)

d)

e)

f)

9)

h)

B MecCTe, Bbl6paHHOM A/151 NPOBEeAEHUS U3MEPEHUI B CHEXHOM LWypde, BbikonanTe amy,
4TO6bl O6HAXUNTb CPEe3 CHero3amnaca, Ha KOTopblil He 6yaeT nonagaTb NPSAMOM CO/THEYHbIN
CBeT. DTO NOMOXeT NpeAoTBpaTUTb HarpeBaHMe cpe3a Ha COJTHLLE M Ha/IMMaHue cHera

Ha NPO600T6O0PHNK;

npo6bl Ana nsmMeperna BOC otbrpatoTca BepTUKanbHO M HENPEPLIBHO, Ha4YMHas
C NOBEPXHOCTU CHEXXHOro NOKpoBa. BcTaBbTe MeTaninveckyto NAacTUHY ropu3oHTa IbHO
B OTKPbITbIN Cpe3 Ha My6uHe 4yTb MeHbLUE AJINHbI LUIVHAPA;

BCTaBbTe LUANHAP, KOTOPbIN A0JIXeH 6blTb 3a0CTPEH C OAHON CTOPOHBI, BEPTUKAIbHO
BHM3 10 MJITAaCTMHbI M 3aNMLLMTE COOTBETCTBYIOLLYIO BbICOTY NPO6bLl B COOTBETCTBUM
C rpaflyvpOBKOIi Ha LWIMHAPE;

Bblp€XXbTe I'Ip06y M3 Ccpe3a C NOMOLLbIO KapTO4KH, Cer6Ka Wi wnartensa ana Kpnucrtaaiaos,
HEe AoMnycCKaA BbiNaAeHNA PbIX/10ro CHeEra n3 I'IpO6OOT60pHI/IKa A0 ero B3pelinBaHns,

npo6a 11M60 B3BELIMBAETCA Ha NPYXUHHbIX BeCax, NOABELLIEHHbIX B Y1J06HOM MeCTe,
Kak nmokasaHo Ha puc. 2.12 (cnesa), 160 ynakoBbIBaeTCs B NakeT, MapkmupyeTcs
1 B3BELUMBAETCS NO3HEE Ha HAaCTO/IbHbIX BECAX;

pekomeHayeTCs B35 Tb MOBTOPHYO NPOBY KaXA40ro ypoBHs Ha HE601bLLOM PaCCTOAHUN
OT nepsol Npo6bl (cM. puc. 2.15). BaxxHo, 4TO6bI 3TO pacCTOsSIHME He 6bI/1I0 CANLLKOM
60/1bLINM, MHaYe OHO He 6yaeT yMeHbLUaTb HeonpeaeneHHOCTb, CBA3aHHY0

C NPOCTPaHCTBEHHOM N3MEHYMBOCTbLIO. Ha OCHOBe CpeHMX 3HAa4YeHMNI BbICOTHI U Beca

no pesynbTaTaM MOBTOPHbLIX U3MeEpPeHUIi onpeaenseTcs o6beM 1 Macca Npobbl, KOTOpble
3aTeM UCNob3yloTCs ANs pacyeTa NJIOTHOCTU U, HakoHel,, BSC ana kaxagoro cnos. Ecnm
BbICOTa WM BEC MPU MOBTOPHbIX U3MEPEHMAX OTAnYatoTcsa 6onee yem Ha 5 %, nsmepeHue
cnepyeT NpoBECTU B TPeTUit pas;

AN B3aTMA NPo6bl CIeAyOLLLErO yPOBHS O4UCTUTE METaNIMYeCKYO NI1acTUHY

OT OCTaBLUErocs CHera v CHOBa BCTaBbTe €e Ha HMXKHEWN YaCTu C/IeflyOLLLErO YPOBHS.
MosTopsanTe npoueaypy otéopa Nnpob A0 Tex Nop, Noka He gonaeTe 40 ONOPHOM
NOBEPXHOCTY;

HaKOHeL, B2C Bcero cHerosanaca PacCcHNTbLIBAETCA NMYTEM C/TI0XKEHUNA BOOHbIX
3KBMBAJZIEHTOB Ka>xa0ro OTO6paHHOFO cnos. |_|0MHVITe, 4TO CyMMa TOJILLUH C/10€EB
4aCTO OKa3blBaeTCAa MeHbLUE M3Mep€HHOl7I BC n3-3a HepOBHOCTEI\/'I FPYyHTa U TOJILLLNHbI
MeTaNINYeCKo’ NIaCTUHBI.

npOTOKOHbI VI3MepeHVIf;I npu cb€éMkKe Ha CHeroMmepHoOM mapLipyrte

Onsa namepenns BOC Ha cHeromepHOM MapLUpyTe C NOMOLLbIO CHeromepa ciegyet
MCnosb30BaTh CaeaytoLyto obLyto npoueaypy. 34eCb ONMUCbIBAETCS METOA 4BONHOIO
oT6opa npob.
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CHeromepHsbll MapLUpyT AO/IXeH 6bITb ONpeAesieH 40 Havasla Ce30Ha HaKomMJeHMs CHera, XoTs
6yaeT None3Ho nMeTb NpeaBapuTenbHOe NpeacTaB/leHne O MECTHOM U3MEHYNBOCTU CHEXHOTO
nokposa (cMm. 2.2). Cneayet nsberatb Takmx MecT oT6opa npo6, rae kpynHble kamHu, 6peBHa,
MeJIKMI KYCTapHUK UAWN APEHaXKHble KaHaBbl MOTYT MOMeLlaTb U3MEPEHUAM.

,El,nﬂ YCTaHOBKU CHETrOMEPHOIro MmapuwipyTa:

a)

b)

@)

d)

BbibepuTe y4acToK 1 onpeaennte 4aMHy MapLipyTa U Kosim4ecTso npo6, Heo6xoAMMbIX
AN5 OTpaXkeHMs NPOCTPaHCTBEHHOM N3MEHYMBOCTM Ha y4acTke. basosas nuHus
mapLupyTa 13 10 Touek n3mepeHus, pacnosioxeHHbix Ha pacctosiHum 30 M Apyr OT Apyra,
coctaBut 270 m. bazoBas nMHMa maplipyTa 13 5 Todek coctasut 120 M, Ho ee cnieayeT
YAMHUTb, €C/IN Ha y4YacTke HabntogaeTcs BbiCOKas NPOCTPaHCTBEHHASA U3MEHYNBOCTD;

3ajalTe HavyaNbHYIO TOYKY MapLUpPyTa C NOMOLLbIO Mapkepa (peikn nnm ctonba),
KOTOpbIl 6yAeT XOpOLIO BUAEH 3Ha4MUTE/IbHO Bbillie MakcumasnbHon BC. PekomeHayeTcs
NoKpacuTb Pelrky nan cTonb B XOpOLLO 3aMETHbIN LIBET M HAHECTU Ha HEro YeTKYIo
MapKMpPOBKY C HOMEPOM;

C NOMOLLIbIO PY/NeTKN OTMepbTe paccTosHne 30 M A0 cnefyioLLei TOHKN CbeMKU

M yCTaHOBUTE C/leAyIOLLYI0 MapPKUPOBaHHYI0 peliky niamn cton6. MpoaonxanTte

[0 KOHLLa CHEroMepHOro MapLupyTa, Noc/iefoBaTeIbHO HyMepys pelikn. Cneayet
nsberaTb NPeNATCTBUI, TaKMX Kak MHW WA KaHaBbl, KOTOPble MOTYT OKa3aTb BAUSAHUE
Ha CHEeXHbI NOKPOB;

ans LI,e)'IeVI MeTaadaHHbIX Hapl/lC)/I7ITe CXeMy CHETOMEPHOIro MmapLwipyTa, BK/1to4asa ero
HanpaB/ieHNE, paCCTOAHNE MEXAY MapPKEPHbIMUA peVIKaMVI, YKJIOH, paCTVITe)'IbeIl\/’I NnoKpoB
M npenAaTcTeuA.

NMpoBeaeHne nsmepeHuin:

a)

b)

@)

d)

N3MepeHUs Ha NePBOM CHEFOMEPHOM MapLUpyTe caeyeT Ha4uHaTb B MePBbIN AeHb
CHEromMepHoOM CbeMKMU, KOTrAa BbICOTa CHEXHOTO MOKPOBa Ha y4acTKe NPeBbICUT 5 cMm,

W NpoAosIXaTb B COOTBETCTBMM C rpadMKoM A0 Tex Nop, Noka Age unu 6onee Toyek
NATUTOYEYHOrO MapLUpPyTa UK YeTbipe N 6onee Tovek AeCcATUTOHYEYHOro MapLupyTa

He 6yayT cBO60OAHbI OT cHera. Kak npaBuio, u3mMepeHus NpoBOAATCSA pa3 B HeAe/to Uin pas
B /1BE HeJenu;

0T60p NPO6 Ha CHEroMEPHOM MapLUpyTe c/iefyeT NPOBOAUTb B Havase AHs, Koraa
TemnepaTypa BO3JyXa HUXe, a CHero3anac cyxoii. CreayeT NCNo/ib30BaTh XOOAHbIV
CHEerooT60pPHWMK, 4TOObI HE JoNyCKaTb HaIMMaHUs CHEra Ha ero BHYTPEHHIOH0
NoBepXHOCTb. EC/IN CHErooT6OPHMK XpaHWUIICS B TEMIOM MECTE, MOJIOXKUTE E€r0 Ha CHET,
4TO6bl OH OCTbIN NEepes HavaloM cbeMkun. HageBaliTe nepyatku, 4To6bl He NepeaaBaTtb
Ten/Io Ha CHerooT60pHUK BO BpeMsi cbeMkn. OTMeTbTe BpeMs Havasla oT6opa npob

Ha CHeromepHoli Tpacce;

HauynHas C NepBO MapKMPOBaHHOW penkn Ha MapLLUpyTe 1 Aasiee Nocae0BaTe/IbHO

[0 nocnefHelt MapkMpPoOBaHHON peliku, BO3bMUTE C MOMOLLLbIO CHErOOT6OpHMKa NPoby
HacCbIMHOW NJIOTHOCTM B HETPOHYTOM MeCTe Ha pacCTOsHUKN He 6onee 1,5 M OT peiiku,
nsberas Tex MecT, rae Npo6bl yxe oTéUpaInCb paHee, U CTapasiCb OKa3blBaTb Kak MOXHO
MeHbLlLee BO3AeNCTBNE Ha YHaCTOK, YTO MOXET NOBAMATb Ha NOCAeAyoLMe U3MEPEHUS.
MNocnepoBatenbHble NPo6bl MOTYT OT6MPaATLCA Ha 3apaHee 3alaHHOM MOCTENEHHO
YBE/INYMNBAIOLLEMCS PACCTOSAHUM OT MAapPKUPOBaHHOW pelikn, 4To6bl He AonyckaTb oT6opa
npo6 B paHee HapyLLEeHHOM CHEXXHOM NokpoBse. PekoMeHayeTCs COCTaBUTb NOJIEBYIO CXEMY
MecT oT6opa Npo6, 0co6eHHO eCc/n Ha y4acTke paboTaeT HECKOJIbKO HabtoaaTtenen;

nepeg 3abopom kaxaon npobbl OCMOTPUTE CHErOOTOOPHMK, 4TO6bI Y6eaANTbCA, HTO B HEM
HeT CHera 1 NoYsbl, N 6yabTe OCTOPOXHbI C OCTPbIMU 3y6OLLAMU Ha peXyLLel YacTu;
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f)

9)

h)

k)
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BCTaBbTe CHErOOTO6OPHUK BEPTMKA/IbHO B MOBEPXHOCTb CHEra, pexyLueil KPOMKOMN BHU3.
MnaBHO BpaLLanTe CHEroOT6OPHMUK Tak, 4TOObI pexyLLMii Kpali BXOAW/ B CHer 40 Tex

nop, NoKa OH He JOCTUIHET ONOPHOWM NOBEPXHOCTU (MpeaBapuTensHoe 3HaHne BC moxeT
NMOMOYb OLLEeHUTb 3T0). [Tpn NpMeHeHnn N36bITOYHOrO AaBeHns CHerooT6opHuk 6yaeT
PbIXANTb CHEr 1 OTTa/IKMBaTb MaTepunas oT CHerooTbopHMKa BMeCTO TOro, 4To6bl cobupatb
ero. [Npn BO3HMKHOBEHNWN COMPOTMB/IEHNSA N3-3a C/I0EB JIbJia BpallaiTe CHErooT6OpHMK
6051ee MHTEHCMBHO MO 4YacOBOW CTPEJIKe C MOMOLLLbIO PYKOATOK U OKa3blBaTe MOCTENEHHO
BO3pacTatolLlee BepTuKasbHOe AaBjleHe Ha CHeErooT6OPHMK, YTOObI pexyLilas KpomKa
npoLuia Yepes C/IoM ibAa U ABMranacb Aasblle B OCTaBLLIEMCSA CHEXHOM MOKPOBe.

Mo Bo3moXHOCTU crieayeT n3beratb 3aMMHOK BO Bpems oT6opa Npo6. pdhekTUBHOCTb
oT60opa 1 Ka4yecTBO NPO6bI BO3PACTYT, eCnm 3y6Lbl pexyLlen KpoMkn 6yayT Kak MOXHO
601ee OCTPbIMK, @ NOCE KOHTAKTa C KAMHSIMW UM TBEPAbIMU MOBEPXHOCTAMM 3y6Libl
6yayT 3aTa4nBaTbCA HANUABHNUKOM WAN TOYU/IbHBIM KaAMHEM;

Korga Bbl ybeanTech, 4TO pexyLias KpoMKa 4OCTUI1a ONOPHOM NOBEPXHOCTH, 3anuLumTe
B 6/1aHK JaHHbIX BbICOTY CHEXHOIO NOKPOBa, HabntloAaeMyto Ha MEPHbIX AeNeHUAX
cHerooTb6opHuka. [Npu ot60ope Npob B rNy6okoM cHero3anace (BbiCOTa KOTOPOro
npesbillaeT AIMHY CHErooT6opHKKa), 406aBbTe CErMeHTbl Ha CHErOOT6OPHUK, YTOOLI
[0CTNYb HeobxoanMon rny6uHel. OTMeTbTe BbICOTY NPO6LI KepHa B CHErooT6opHMKe

1 3aHecuTe 3Ty MHOpMaLnio B 6naHk AaHHbIX. ECM BbicOTa kepHa B CHErooTOopHMKe
cocTasnset MeHee 80 % BbICOTbI HETPOHYTOrO CHera, KepH, CKopee BCero, paspyLumncs
nof BO34eNCTBMEM pexyLLell KPOMKN M BbICbINAICA U3 CHErOOT60PHUKA UAU He nonain

B CHeroot6opHuk. B 3ToM cnyyae Bam noHagobutbcs otobpaTh elle ogHy npoby;

npunaras sce 60nbluee JaBNeHNe, MOBEPHUTE CHErOOT6OPHUK HE MeHee ABYX

pas Mo 4acoBol CTpesike Tak, 4TOoObl pexyLlas KpoOMKa BOLLIAa B NOBEPXHOCTb NOA,
CHerosanacom. B ngeane pexyuias KpoMka A0/KHaA BOWTU B NOBEPXHOCTb MPUMEPHO

Ha 2 cM, 4TO6bl Npo6a cHera B CHerooT60pPHUKe yaep>kmBanacb NPo6KON 13 MOYBbI
[OCTaTO4YHON TO/LLMHBI BO BPEMS M3BJe4eHMs U3 cHero3anaca. Ecnvm nosepxHocTb
CNMLLKOM TBepAas 415 TOro, 4To6bl M3BNeYb NPO6KY C MOMOLLIO peXxyLLe KPOMKK, BaMm
notpebyeTcs packonaTtb CHer B,0/1b CHErOOTOOPHMKA A0 NOBEPXHOCTU, YTOOBI MO HEro
MO>XHO 6b1J10 OCTOPOXHO BCTaBUTb COBOK WM NIACTUHY AN yaepXXaHusa Nnpo6bbl BO Bpems
n3pneyveHns (kak Npasunio, 3T0 MOXKHO CAeNaTb TO/IbKO B HErTy6OKOM CHEXHOM NOKPOBE);

npwn Hain4nm NOYBEHHOMN I'IpO6KVI B pe>|<y|.|.|,el‘/’| 4YacTtun CHeFOOT60pHVIK MO>XHO akKypaTHO
M3BJ1€Yb N3 CHEXHOTO NOKpPOBa C HeI'IOBpe)K,CI,eHHOVI I'IpO6OI7I;

C NOMOLLbIO HE60/1bLIOIO NHCTPYMEHTa, Hanpumep, NJI0CKON OTBEPTKM AN MaSIeHbKOTo
HOXa, n3BaeknTe NPpobKy U3 pexyLLeln 4acTn, OCTOPOXKHO paboTas BOKPYr OCTPbIX 3y6L,0B.
Ecnun Ha npo6Ky Hanun f1eg nam KpynHole KpUcTanibl, 0OCTOPOXHO CocKkpebuTe nnm
yaanuTe nx, Bo3Bpaluas Kak MOXHO 60/ibLLe Sibja Uin cHera o6paTHO B CHErooT6OPHMK
(nnn B naket ans c6opa npo6);

ecnn npoby Heo6xo0AUMO B3BECUTb C MOMOLLLbIO MPYXMHHbBIX BECOB 1 AepxaTens,
NoBepPHUTE CHErOOTOOPHMK TaK, YHTO6bI OH HaxoAWACs nonepek BeTpa (WK HanauTe
3alMLUeHHOe MeCcTo), MOMeCTUTe CHErOOTOOPHUK B iepKaTesib U 3aKkpenuTe ero

Ha NPYXWHHbIX Becax. Becbl MOXHO NoABeCUTb Ha KakoM-TM60 KOHCTPYKLMK, Hanpumep,
Ha MPOYHOW BeTKe AepeBa, YTOObl NOBLICUTb YCTOMYMBOCTb M CHU3UTb NOTrPELUHOCTb
n3mepeHus seca. Cnerka HaxmmuTe Ha Becbl, 4TO6bl y6eANTbCS, HTO UX HE 3aK/IMHWAO,
n3MepbTe Ha Becax BecC (BMecTe CO CHerooTGOPHMKOM) 1 3anuLLnTe ero B 61aHK

AaHHbix. C6pocbTe Npoby CO CTOPOHbI PyKOATOK CHErOOT6OpHMKa 1 y6eantecb, 4TO OH
NyCTOM M OYMLLLEH OT CHEra n NOCTOPOHHMUX NPeAMeTOB. 3aTeM CHOBa B3BECbTE NYyCTOM
CHerooT6oPHMK C MOMOLLbIO AepXXaTens 1 NPY>XUHHbIX BECOB, YTOObI 3anucaTtb BeC Tapbl,
KOTOpbI OTMeYaeTcs B 6naHke AaHHbIX 1 BblYMTAeTCs 13 o6LLLero seca, 4Tobbl NOAy4nTb
BeC Npobbl CHera;

ec/in I'Ip06y HeO6XOLI,VIMO ynakoBaTb 1 B3BECUTb NO34HEE C MOMOLLBbIO HACTOJ/IbHbIX BECOB,
NepenoxXnTe cogepxmmoe CHeFOOT60pHVIKa B BO,CI,OHeI'IpOHI/ILI,aeMbIVI FepMETVILIHbIVI

NakeT CO CTOPOHbI PYKOATOK npo600T6opan<a. Ha nakeTt cneayet HaHeCT MeCTo
M3MepeHusA. ,ﬂ,)’lﬂ onpeaeneHna MmacChbl Tapbl nepe B3BeLIMBAaHNEM I'Ip06bl Ha BeCax MOXXHO



[TTIABA 2. UBMEPEHME CHEXXHOTO NMOKPOBA 37

MCNonb30BaThb MyCTON NakeT. Becbl 40MKHbI 6bITh OTKaNMGpPOBaHbl (Hanpumep, 1 %)

N UMeTb TOYHOCTb, COOTBETCTBYIOLLLYIO BeCy Npobbl. Kannbposky BecoB cnepyet
noATBepPXAaTh pas B CE30H C MOMOLLbIO Kanbposo4vHoro rpysa. Kak npasnio, no4tosble
WK NULLEBbIe BECbl CPeAHEro KayecTsa UMeKT A0CTaTOYHYIO TOYHOCTb 1 UX BNOJIHE
yao6HO nepeHoCUTb ANs 3TON Lenu;

[) B nNpoMexyTkax Mexay Mapkepamun Npo6 HacCbIMHOW NJIOTHOCTM BOCMNO/Ib3yATECh
CHEroMepHom NHENKOM, YTO6bI MONYUYNTb HE MeHee AeCATU PaBHOMEPHO yAasleHHbIX ApYyr
OT Apyra U3MepeHuii BbICOTbI CHEXXHOIO NOKPOBa M 3anuiumnTe Ux B pOpMy AaHHbIX.

CnepgyeT npu3HaTb, 4TO Npoueaypa otéopa npob mn Bbi6op Nnpo6ooT6opHMKa 6yayT 3aBUCETb
OT YCJIOBUI CHEXHOro nokpoBsa. Habatoaatenn MoryT pelinTb MCNOb30BaTh TO 060pyAOBaHNE
Ans ot6opa npob, KoTopoe TPaaULLUOHHO MPUMEHSETCS B UX HaLMOHa/IbHbIX NpOrpaMMax
HabnoAeHNN N MOXeT 6bITb NPUCNOCOBIEHO K CHEXHbBIM YC/I0BMAM, B KOTOPbIX OT6MpatoTCs
nNpo6bl. 9TO AONYCTUMO, XOTS NPeANoYTUTENbHEE, YTO6bLI HabntofaTeNn UCNOJIb30Baau TO
o6opyAoBaHue, KOTOpoe 6bl1I0 OXapakTePU30BaHO B XOAe NpeablAyLLNX B3aMMHbIX CPaBHEHUIA
(Hanpumep, Farnes et al., 1983).

B Herny6okom cHero3anace (<50 cM) 1 cHero3anace co C/10SMU fibAia UAKU ryGUHHOIO nHes
pekoMeHyeTCs MCNOo/b30BaTb CHEr0OT60PHUK € 6onbLueli (>20 cM?) nnowaabio pesa, KoTopas,
BMecTe C 3TUM, 6yAeT A0CTaTOYHO Masa, 4ToObl MOXHO 6bISI0 M3B/EYb NOYBEHHYIO MPOOKY

c noBepxHocTn. Cpes 6osbluel naowaamn 6yaet MeHblue 3a61MBaTbCA bAOM WIN MNJOTHBIM
CHEroM 1 € MeHblLIe BEPOSTHOCTbIO MPUBEAET K pPa3pyLUEHMIO HECBA3HbIX C/I0EB MO/, CPE3OM.
BmecTe c Tem, HabntoAaTeNb A0IXeH obpallaTb 0CO60€e BHMMaHWe Ha AJIMHY U3BeKaemMoro
KepHa, 4Tobbl y6eANTLCA B TOM, YTO BCA Npoba 6blna n3sneyeHa. Ansa ynioTHEHHbIX
CHerosanacoB WM CHero3anacoBs C e HbIMU IMH3aMUN HY>KHO MCNOJIb30BaTh pexyLine KpOMKU
C OCTpbIMM 3y6L,aMn, 4TOObI yMeHbLUUTbL MOrPeLLHOCTL Npu oT6ope Npob. B 6onee rny6okomM
CHero3anace MOXHO MCMNOJIb30BaTb CHEFOOTOOPHMK C pexyLLen KPOMKOWM MeHbLLEro AnaMeTpa
(Hanpumep, WBeNLLAPCKUIA CHEFOOTOOPHMK C pexyLL MM kpaem naowagsto 11,2 cm?, puc. 2.16),
Tak Kak ero 6yfert nerve BCTaBNATb B 60nee rny6okuii cHer. OgHako c/iefyeT NOMHUTb, H4TO Npu
NCMONb30BaHNN PeXyLLe KPOMKN MEHbLLEro AnameTpa NoAaBAsAeTCA TEHAEHLMA K 3aBblLLEHNIO
3HavyeHui BOC, B cBs3M ¢ 4eM HeobxoaMMO AenaTb nonpasky (cM. Farnes et al., 1983).

3aLUMTHBI Konnak Tpy6a 1 Bechl c fepxatenem

("nns pe3bbbl (cM. ncT 2 B (CM. OTAENbHBIN PUCYHOK
P! \ / pucy

Cc uMeHeM ¢paiina: scale.dwg)

Tpy6a 2+

KoHcTpykums Tpy6
Kntoy ans wanuesblx ;
raex (cm. aucr 2) Tpy6a 1 ocHalleHa pesxyLieil KpoMKo#
1 OXBATbIBAEMOW COEAMHUTENLHOM
yacTbio U umeet generuns ot 1 go 30.
Tpy6bl 0T 2 A0 5 ocHalueHbl
LLiseiiuapcknin cHeromep 0XBaTblBAEMOW U OXBaTbIBalOLLLEN

1 0 1 CcoefiHUTENIbHBbIMM HacTAMU, U UMELOT
nenenns 31-60, 61-90, 91-120

1 121-150.

MoHTaXHbI 06XKUMHON /
KoY (CM. OTAeNbHbIV -

p1CcyHOK € MMeHeM chaiina: Macwtab B dyTtax
wrench.dwg)

PucyHok 2.16. LLBeiiuapckmnii cHeromep (pucyHok Kpuctu Acymuium, Cnysk6a oxpaHbi
HauMoHanbHas pecypcoB, MMHUCTEPCTBO cenbckoro xo3sncresa CLLUA)
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B rny60Kknx BbICOKOrOpHbIX CHero3anacax, rae MoxeT notpe6oBaTbCsl OANH UK

HEeCKO/bKO yA/IMHUTENeNn CHerooT6opHMKa, HabatogaTento MoXeT 6biTb CI0XHee
onpeaennTb, CONPUKOCHYNACh JIN pexyLlas KpOMKa CHEroOT6OPHMKA C NOBEPXHOCTHIO.
MpeasaputenbHas nudopmaums 06 oberi BC Ha npoMapKkMpoBaHHO CHErOMeEPHO
peiike (HanpMMep, C MOMOLLLbIO CHEFOMEPHOW LUTaHI N UKW NaBUHHOTO 30HA4a) 6yAeT nonesHa
B Ka4yeCTBe CNPaBoOYHON MHDOPMaLMN AN U3IMEPEHMNS BbICOTbI C MOMOLLLbIO rpaAynpoBKU
Ha cHerooT6opHuMKe. B Takmx ycnoBumsx, a Takxxe Korga xapakTepuCcTMKM CHEXHOro NOKPOoBa
OTHOCUTE/IbHO OAHOPOAHbI, NPEANOYTUTE/IbHBIM METOA0M MOXET 6bITb M3MepeHue B3C

B OLHOM CHEXHOM Lwypde.

2413 Ncmoynuku owru6ku
CHexHble wypdbl (BIC nHterpupyetcsa ns o6beMHbix Npo6)

HOCKOﬂbe OT60p I'Ip06 C MOMOLLBIO LUNTNHOPUNYECKNX CHeFOOT60le/IKOB nogpasymeBaeTt
MHOTOKpaTHbIE N3MEePEHNA NO BCEMY CHEXHOMY NMOKPOBY, BEPOATHOCTb owunbkn npu
CYUTbIBAHUM NOKA3aHUN NN Hel'lpaBVI}'IbHOI\/'I paCLIJl/Iq)pOBKl/I NnokKa3aHuA BbiLLE, 4EM MPU
O4HOM n3mMepeHnn C NOMOLLbIO CHeFOOT60le/IKa. nﬂaCTVIHa, npunMeHaemMan na pasgeneHuns
Pa3IN4HbIX ypOBHeVI n3MepeHua, oKHa 6bITb TOHKOW 1 OCTpOVI, YTOObI MUHUMUN3NPOBATb
BO3,CI,€I7ICTBVI€ Ha VI3MepFIEMbII7I cnon cHera. Ecnn Haj PbIX/1bIM CJTOEM CHEra HaxXo4ANTCA TONCTbIN
cnon ibAa, U3SMEpPEHNE He cieqyeT NpoBOoAUTb C/INLLKOM 6/11M3KO K CTEHKEe LIJyqua. Kpovvle TOro,
UnanHAap cnegyet BKpydmBaTtb, a HE BAaB/1MBaTb B CHET, YTOOHI MWUHNUMU3NPOBATb BEPOATHOCTb
TOro, 410 prXﬂbIVI CHer ynaget Co CTEHKU AMbl, a HE NOoNaAeT B LUINHAP, 4TO NPpUBEAET

K 3aHUXKEHHOMN OouEHKE I'Ip06bl. Tak>xe BaxHO NpPaBU/IbHO OMOPOXHATb N O4YULLATL UNJTUHAP
nocsie Kaxgoro usmMmepeHus, 4TO6bI N36€XaTh CMELLEHNA PE3Y/IbTAaTOB N3MepeHnA cne,u,yrou.l,eﬁ
I'Ip06bl. 2T0ro nerye ,CI,O6I/ITbCFI npun Ncnosib3aoBaHM UMINHAPOB 6onbliero AnamMeTpa.

CHeromepHbIi MapLIpyT (CO CHErooT60pHUKaMM)

Mpwn ot6ope Npob6 C NOMOLLbIO CHErOOTOOPHMKA CHEr B OCHOBHOM OCTAeTCsl HETPOHYThIM,
3a UCkto4eHneM HebobLio 06nacTn BOKPYr Npo6bl. OaHaKo 3TOT MeTOA, HE MO3BOSET
HabnoaaTento NPoBepPUTb, Kak CHErooTOOPHUK MPOXOANT CKBO3b CHET, /TN ONpeaenTb,
KOCHYJTaCb N pexyLas Kpomka noBepxHocTu. Habnoaatenb He cnocobeH onpeaennThb,
He 3a6mBaeTCsa 1M pexyLlas 4acTb NIOTHbIM CHEFrOM W/IN NIbAOM, UN He O6pyLUMBaET N
PeXyLLMn Kpal pbix/ble C/I0M KPUCTaNI0B, YTO CMeLLLaeT pe3yibTatbl NPO6bl NIOTHOCTMU.
Habniopgatenb Takxke He MOXET BU3yaJibHO ONpeAeInTb, BXOAUT N pexyLas Kpomka

B MOBEPXHOCTb 3eMJIN, YTOObI MOAYHYMUTb NOYBEHHYIO NPOOKY A0CTaTO4HOIo o6bema u

He 4ONYCTUTb paccbiNaHns U3 CHErooTbopHMKa NPU N3BNEYEHNN KEPHA U3 CHero3amnaca. 3Tu
ownbkmM ycyrybnsaioTcs, eC/iv B CHerosanace npuCcyTCTBYIOT C/10UM JibAa, AOHHbIN e 1 C1oun
HeCBA3HbIX KpucTaaaos. OnbiT HabAAaTeNs Tak>Ke UTPAET BaXHYO POJib B yMEHbLUEHUN
BO3MOXHbIX OLLINOOK.

KOHCTPYKUMA 1 TEXHNYECKME XapaKTEPUCTUKN CHEFOOTOOPHMKa U pexyLLEen KPOMKN Takxe
B/INSAIOT Ha NOTPELLHOCTb U CMellleHne pe3ynbTatoB npobooT6opa. B paboTax Farnes et al. (1983)
n Haberkorn (2019) npoBoamnTCs CpaBHEHME MHOTUX LUMPOKO UCMO/Ib3yeMblX CHETOOTOOPHUKOB
N pexyLLmMx KpoMOoK € 3TasoHoM. Ecim noasecTn ntor, To aBTopbl NOKasaan, YTo Npu CpaBHEHUU
C MHTErpMpoBaHHOM NPo6OoW U3 CHEXHOTO Wypda, B3STOW C NOMOLLLbIO NPO600TOOPHMKa
«Glacier» (81,9 cM2), norpeLuHOCTb B LLe/1I0M Oblfia Bhllle MPU UCMO/Ib30BaHUN CHEFOOTOOPHUKOB
MeHbLLEero AgnameTpa no cpasHeHuto ¢ 60nblwiMM. HanpumMep, 661710 NOKa3aHo, 4TO CTaHAAPTHBbIN
LBenLapcknii Npo6ooT6opHUK (pexyLmnii kpai naowaabio 11,2 cm?, puc. 2.16) 3aBblluaet

B2C Ha 12 % un3-3a KOHCTPYKLMK 3y6LIOB pexyLLent KPOMKK, KOTOpbIE NPU BBEAEHUN
CHerooTb6opHMKa B CHEXHbIV MOKPOB BAAB/NBAIOT B HETO /IMLLHUI CHer. Kpome Toro, pexyLime
Kpas MeHbluero Anametpa (Ao 20 cm?) 6onbLue 3abMBaloTCA NPy NonagaHUM Ha NeAAaHble INH3bI
1 c 60/bLLIEN BEPOSATHOCTLIO MPUBOASAT K O6PYLLEHMNIO HECBA3HBIX C/I0EB NOJ, PEXYLLUM Kpaem,

B pe3ynbrate Yero o6wmin B3C 3aHmnxaetcs. KoMmnpomumcc € ToUkM 3peHuns pasMepa 3ak/itodaeTcs
B TOM, 4TOObI C MOMOLLLbIO pexyLLero kpas 60nbLUero guamerpa MOXHO 66110 Bblpe3aTb
[OCTaTOYHYO MOYBEHHYIO NPO6KY A5 yaepxaHusa Npo6bbl B CHErooT60PHUKE BO Bpems
N3BJI€4EHNS N HE NCNONb30BaTh COBOK MM NIACTUHY ANA YAep>KaHus Npo600T60pHMKA, HTO
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npreeno 6bl kK 60/blLEMY HAaPYLLUEHMIO CHEXHOrO NOKPOBA. PexyLmii kpal ¢ 3aTO4eHHbIMU
3y6uamu 6yaeT cnocob6CTBOBaTb YMEHbLUEHUIO 3TUX olnbok. Farnes et al. (1983) nokaszanu,
4TO MAeasbHas NaoLLaab pexyLuei KpoMKku coctaBnseT okono 30 cm?, 0 4eM CBUAETENbCTBYET
HU3KUI NpoLeHT owmnbok npobooT6opHuka ESC30, koTopbii BapbnpoBancsa oT 3aBblLLEHHON
Ha 5 % 1 00 3aHUXEHHOM Ha 2 % OLEeHKMN.

CBexeBbliNaBLUNIA CHET MW MOKPbI/ CHET Takke MOTyT YBE/IMYUTb MOrPELLIHOCTb NPY B3STUK
npo6, ocobeHHo ecnun Habnogatenb oTbnpaeT Npobbl kepHa A58 NOC/AeAyOLLEero B3BeLUNBaHMS,
a He NCnosb3yeT NPY>KMHHbIE BECHI U iepxaTesb Ans npobooTbopHuka. B 3aBucnumocTtu

OT TemnepaTypbl, HOBbIN 1 MOKpPbIlA CHer 6yayT ckopee Hanunatb B Npo600TO6OpPHUKE, YTO
npuBeaeT kK 3aHnxeHuto oueHkn BOC 6onee vem Ha 10 %.

MaTepuran npo60oT60pHMKa Takke MOXET CMOCOOCTBOBATb YMEHbLUEHMWIO MOTPELLIHOCTH.
BbicoTy npo6bl lerye onpeAensaTh C NOMOLLbIO NPO3PaYvyHbIX N1aCTUKOBbLIX NPO600T60PHMKOB,
4yeM NP1 NCMOAb30BaHUM allOMUHUEBBIX NPO60OTOOPHNKOB C NPOPE3AMMU, YTO CHUXKAET
BEPOATHOCTb OLUMOOK NpU NpeacTaBNeHnN AaHHbIX. Kpome Toro, ropasfo fierye onpeaenntsb,
pa3pyLUNACS N CHEXHBIN KEPH, €C/IN €ro MOXKHO HabtoAaTb Yepes Npo3payHyto Tpyoky. XoTs
NPo600T60PHMKN 13 NPO3PaYHOro NiacTMka NPOoLLEe NCNONb30BaTb M Jierye NnepeHoCuTb, OHU
He TaK JO/IFOBEYHBI, KaK a/loMUHUEBbIE, 0COOEHHO Ha MOpO3e.

2.4.2 ABTOMaTHMYeCKME U3MEPEHUA BOAHOIO JXBUMBaAJIEHTa CHEXKHOIO NOKPoOBa
24.21 Memoovl nposedeHus usmepeHuli

CyLecTByeT HECKO/IbKO METOA0B aBTOMaTmnyeckoro nsmepenuns B3C. Hanbonee
pacnpocTpaHeHHbIMW ABASAOTCA yCTPONCTBA A4/15 B3BELUMBAHMA (CHEroBble NoAyLIKu

N CHeroMepHble BeCbl) ¥ NacCMBHbIe paguaumoHHblie (ramma) nprubopebl. Takxe MMerTCs
n apyrue yctpoiictsa, Takne kak TCOM (Jacobson, 2010; Koch et al., 2014) n npu6opbl
Ans nsmepeHus kocmmyeckux nyyei (Gottardi et al., 2012; Sigouin and Si, 2016),

W YynTaTento npeanaraeTcs o6paTtuTbCa K COBPEMEHHON nuTepaType A5 NoayHeHns
AONOMHUTENBHOW UHpOopMaLUK.

CHeroBble noayuwku

370, BEpOATHO, Hanboiee pacnpoCTPaHEeHHbIN MeTO aBTOMaTM4YeCKOro N3MepeHuns

B2C. CHerosble nogyLkn ncnonbsytorcsa ¢ 1960-x rogos (Beaumont, 1965) n cocrost

13 HanO/IHEHHOTO He3amep3atoLLLel XXUAKOCTbIO Ny3biPS N3 CUHTETMYECKOro Kaydyka uam
HepxXaBeloLLen cTann gnameTpoM okoso 3 M. Hesamep3satoLas >kMakocTb 06bI4HO COCTOUT

13 CMecn MeTWI0BOro CNMPTa 1 BOAbI UM pacTBOPa METaHO/I-IINKOAS B BOAE; NOCKO/bKY
MeTaHON ABASETCS TOKCMYHbIM BELLLECTBOM, C HUM C/ieayeT obpallatbCs OCTOPOXHO (CM. Tom |,
6.3.2, HacToswero PykosoacTsa). [ogylika ycTaHaB/IMBaeTCsl BPOBEHb C MOBEPXHOCTbIO
3eM/11, 4TO6bl He OKa3blBaTb B/IVSIHME Ha HAaKOMAEeHNe CHera Ha NnoBepxHocTu (cMm. puc. 2.17,
cnesa). [mgpoctatnyeckoe gaseHne BHYTPY Ny3bips BO3pacTaeT C pOCTOM Beca
BblLLI€/IeXaLLLero CHero3anaca 1 nsmepseTcs IM60 C MOMOLLLbIO MOMJIaBKOBOIO YCTPOMNCTBA,
KOTOpOe BbiTa/IKMBAETCs BBEPX MO BepTUKanbHol Tpybe, nnbo gaTtynka gasneHus. 3ateM
KannbpoBaHHble Noka3aHms 11060ro n3 npMbopos NepesoasATcsa B MM BOJ,. 3kB. Kak npasuio,
M3MepeHus NPOBOAATCA OAMH pa3 B Hac C paspelleHmem o 1 mm Boa. aks. (Beaumont, 1965)
N oxunaaemon HeonpeaeneHHOCTbo 6 %—12 % (Palmer, 1986). B uensx npenoTspalyeHms
nospexaeHnin npnbopa u AN COXPaHeHUs CHEXHOro MOKPOBa B NepPBOHAa4Ya/lbHOM COCTOSIHUN
pekoMeHayeTCs NPUMEHSATb OrpaXkAeHUs 1 3alMLLaTh 3aM0AHEHHbIN XNUAKOCTbIO Ny3blPb

OT NOBPEXAEHMA XNBOTHbIMU. B HOPManbHbIX yCI0BUAX CHEFOBbIE NOAYLLKN MOTYT CAY>XUTb
AecATtb neT u 6osnee, 04HAKO MU3-3a TOKCUYHOCTU COAEPXKMMOrO Ny3biPsi BO3HMKAOT OnaceHus
OTHOCUTE/IbHO COCTOSIHWS OKPY>KatoLLLel cpebl.


HTTPS://LIBRARY.WMO.INT/IDURL/4/68719

40 PYKOBOACTBO MO MPUEOPAM N METOAM HABMIOAEHWNA - TOM I

CHeroBble Becbl

CHerosble Becbl (cM. puc. 2.17, cnpaBsa) BCe Yallle UCNOoJb3Y0TCA BMECTO CHEroBbIX NoAyLlek.

Nx NprHLMN U3MepeHns Cxox B TOM CMbIC/IE, 4TO MPUOOP N3MepseT BeC 1exXallero Ha Hem
CHEeXHOro NokKpoBa, NepesoAs 3Ha4eHns Beca B oueHky BOC. OgHako Bec nsmepsercs

C MOMOLLbIO 3/1eEKTPOHHOIO TEH304aT4MKa, 4TO YCTpaHAeT He0O6XOANMOCTb B UCMO/1b30BaHNM
My3blps, 3aN0/HEHHOr0 XMAKOCTbIO. Kak mpaBusio, niolasb U3MepeHNs CHErOBbIX BECOB
cocTaniseT oT 6 M? o 10 M?, 1 x0T 0ObIYHO U3MEPEHMS MPOU3BOAATCA OAMH pas B 4ac,
npun6opbl AalOT BO3MOXHOCTb MPOBOAUTL N3MepeHus Yalle. PaspeluatoLlas cnocobHOCTb
n3mMepuTeibHOro Nnprubopa o6bIYHO He npeBbilaeT 1 MM BOA. 3KB., HO OXKAaeMas NorpeLIHoCcTb
coctasnset 10 %.

Mpu6opbl Ha OCHOBE NAaCCUBHOFO raMMa-u3Jjy4eHus

Pa6ota npnb6opoB Ha OCHOBE MacCMBHOIO raMMa-usny4eHns (cM. puc. 2.18) ocHoBbiBaeTCs
Ha TOM NPUHLINME, 4TO eCTeCTBEHHbIV pacnazj Kaaus uam Tannus B noyse co3gaet

(hOHOBbLIN YpOBEHb FraMMa-131y4YeHns, KOTOPbIN 0c1abnaeTcs BOAON, MPUCYTCTBYIOLLLEN

B CHEXHOM nokpose. [1pnbop, ycTaHOBAEHHbIN HaA NOBEPXHOCTbIO 3eM/IU, CPaBHMUBAET
N3MepeHns raMma-u3say4eHns CHera Ha 3emJsie C U3MePEeHUSAMU, NONyYEHHbIMU Haf, ronomn
NOYBOW, N paccynTbiBaeT ocnabneHne, BbI3BaHHOE HalMYNeM CHera. 3aTem ocnabneHune
nepesoaunTca B 3Ha4eHnsa BOC. Kak npasuno, npnbop coobuaet 3HayeHne BIC kaxable

6 4acoB C paspeluatoLLein cnocobHOCTbIO 1 MM BOA. 3KB. U OXNAAaEMON NOrpeLlHoCTbIo OT 5 %
£0 30 % (Smith et al., 2017). 3oHa geincTBUA Npnbopa 3aBUCUT OT BbICOTbI €r0 YCTaHOBKM

(~40 m? Ha BbICOTe 2 M Ha/J, MOBEPXHOCTbIO CHera). [lepea HayasloM HakoMNIeHMs CHera
npnbopbl He06x0AMMO OTKanMbpoBaThb NO BAAXHOCTN NOYBLI, 4TO6bI OC1abneHne, CBA3aHHOe
C BNaXHOCTbIO MO4BbI, MOXHO ObI/I0 y4UThIBaTh NpU pacyete B3C.

PucyHok 2.17. Pabouas nnowaaka co cHeroeov noayiukon (cnesa, poto npeaocrTaBieHo
MuHuctepcTBOM cenbckoro xo3sanctea CLLUA) n cHeroBblie Bechl (cnpaBa), rae LeHTpaJibHas
naHesb AIB/ISETCA YyBCTBUTE/IbHbIM 3/1eMeHTOM (poTo npepoctaBneHo LUBeliapckum
MHCTUTYTOM uccneoBaHuns cHera n naeuH, BCJ1, flaBoc, LLiBenuapuns)
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PucyHok 2.18. NMpu6op ans nsmepennsa BOC Ha ocHOBe NaCCMBHOTO raMMa-u3Jly4eHus
(cpoTo npeaocTtaBneHo PUHCKMM METEOPOJIOTUYECKUM MHCTUTYTOM)

24.2.2 Mpouyedypol usmepeHus u nepedoeas npaKmMuKa
Bbi6bop aBTOMaTU4YECKUX NPUGOPOB

Bbi6op aBTOMaTMYeCKMX NPUGOPOB AO/IKEH ONPeAensaTbCs YCI0BUSAMMN Ha y4acTke,
TpebyeMbiM BpeMEHHbIM pa3peLleHneM N3MepPeHnii, COObpaxxeHNsAMU B NaaHe yCTaHOBKM

1 3KoNnormvecknmu acnektamu. Mprnbopbl Ha OCHOBE NAaCCMBHOIO raMMa-u3ny4yeHuns ciegyet
NCMo/b30BaTh, €C/IN NPU60P He06X0AMMO YCTaHOBUTb Haj, MOBEPXHOCTBIO, HE HapyLuas
cybcTpart, uam Ana usmepeHuns CyLLLeCTBYIOLLLEro CHEXHOro Nokposa. Bmecrte c Tem, 414 3Tmx
npubopos TpebyeTca annTenbHoe (6o1ee 6 HacoB) BpeMS MHTErpaLun, 4To orpaHnynBaeT nx
BPEMEHHYIO pa3peLlatoLLyto CMOCOOHOCTb U YBeIMYNBAET MOrPELLIHOCTb N3MepeHuii. Mpubopsl
Ha OCHOBe NacCMBHOIO raMMa-u3ay4YeHns Takke MMeT MakCMMaslbHY10 U3MepPUTE/IbHYI0
€noco6HOCTL BbicOThl BIC, 4TO CriegyeT yunThiBaTh, €CIM U3MEPEHUS HYXXHO MPOBOANTD

B y60KMX BbICOKOrOPHbIX CHero3anacax (6onee ~600 MM Boz. 3kB.). [lonb3oBaTe M Takxe
A0/KHbI MOHUMaTb, YTO NPUGOPbLI Ha OCHOBE NaCCMBHOTO raMMa-m3Jly4eHnsa MOryT MPUHMUMaTb
NpUNOBePXHOCTHYIO MOYBEHHYIO Bnary 3a B3C, TemM cambiM 3aBbilas o61uyto oueHky B3C

B cHero3sanace (Smith et al., 2017). CHeroBble BeCbl ABAAIOTCA MPeANOYTUTE/IbHEIM BapUaHTOM
Ans nsmeperns B3C npu BpemeHHOM paspeLueHnn 6 Hacos UM MeHee, HO nepes, ux
yCTaHOBKOW Heo6x0aMMO 60/1ee TLaTe/IbHO NOArOTOBUTL MOBEPXHOCTb. [o/b30oBaTeN M Takxke
AOJIKHBI Y4MTbIBaTb TO, YTO NPU OMNpPeAeNeHHbIX YCIOBUAX CHEXHOrO MOKPOoBa (CHer C LiMK/1aMu
3amep3aHuA U OTTauBaHWs, paoHbl, IAe CHer cayBaeT BETPOM U T. A.) B CUCTEME MOTYT
06pa3oBbIBaTbCS «CBOAbI». XOTS BO3MOXHOCTW CHErOBbIX NOAYLLIEK aHal0MMYHbl BO3MOXHOCTSM
CHeroBblx BECOB, clefyeT nsberatb Ux NCMO/Ib30BaHNA BBMAY 60Jiee C/I0OXKHOIo TEXHUYECKOro
06Cy>XKMBaHMA U NOTEHLMAIbHOM ONAaCcHOCTU A5 OKPYXXatoLLel cpeabl NPU NOBPeXAeHNN
XWUBOTHBIMU N yTeYKM He3aMep3aloLLLei XKMAKOCTU U3 pe3MHOBOro nysbips. Xenaemas
MOrpeLIHoCTb NpY aBToMaTUYecknx nsmepeHunsax BIC gonxHa coctasnaTe £5 MM BOZ. 3KB.
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BbicoTa YCTaHOBKU

CHeroBble Becbl (M MOAYLUKW) AO/IXKHbI yCTaHaBAMBATLCA Ha OAHOM YPOBHE C NOBEPXHOCTHIO,
4yTO6bI NPeAOTBPaTUTL HebnaronpuaTHble Kpaesble 3hdekThl. NprMbopbl Ha OCHOBE
NaccMBHOIo raMMa-m3nyyeHuns Heo6xoANMO yCTaHaBAMBaTb Ha BbICOTE, peKOMEHA0BaHHOM
NPOn3BOANTENIEM, HO OObIYHO Ha 2 M BbllLe MakCMManbHOro ypoBHs BC, yunTbiBas, 4To BbicoTa
Haj CHerom BAWSIET Ha pafuycC 30Hbl AeACTBUS Npubopa.

MoHTaxkHas KOHCTPYKLUA

Ha I'IpVI60an Ha OCHOBE raMMa-u3ny4eHus 06bIYHO He CKa3blBalOTCS HapyLweHnsa B MOHTaXXHOW
KOHCTPYKLMWN, KOTOPasd, TEM HE Me€HEE, I0JI>KHA ObITb CNpoeKTUpOBaHa N yCTaHOBJ/1IEHA Tak,
YTOObI MUHUMN3NPOBATb MNPENMYLLECTBEHHOE HaKOlM/1eHne CHera B 30He ,Cl,eVICTBVIﬂ an6opa.
D70 TakXe OTHOCUTCSA K CHEFOBbIM BeCam U nogyuikam, aaxe eC/in OHM yCTaHaB/INBAKOTCA HE Ha/,
NOBEPXHOCTbIO. MoHTaxHas KOHCTPYKLUMA A0J/1>KHa 6bITb Kak MOXHO 60/1ee I'IpOCTOl7|, HO npwu
3TOM AOCTAaTO4YHO I'IpOHHOVI, YTOObI HaAEeXHO yaAEepPXUNBaATb I'Ipl/l60p.

KOHTpOﬂb Ka4dyecTBa A aHHbIX

Kak v B cny4yae ¢ BC, nepBbiM YpOBHEM KOHTPOS Ka4yeCcTBa AaHHbIX AO/KHA ObITb MPOBEpPKa
Ha pa3yMHble (B 3aBMCMMOCTU OT y4acTka) 3Ha4eHMAa B Anana3oHe ot Hyns (unm 6am3ko

K Hy/1t0, 4TO6bI y4ecTb HebonbLuoW Apeid npubopa) 1 A0 MakCUManbHO BO3MOXHoOro B3C
AN AaHHOro yyacTka. [ns npoBepkn HEO6OCHOBAHHbIX CKA4KOO6pa3HbIX USMEHEHUI

B MOYaCOBbIX (MM CYTO4HbIX) 3Ha4YeHMax BOC cnegyet Takxe NPUMeEHATb NOAXOAALLNN
duNbTP AaHHbIX, NPUHUMas BO BHUMaHMe MakCUMalibHble CKOPOCTU akKyMyasaumm u abnsaumm
N nepepacnpejeneHne BeTpa. Kak otMeyasnoco Bbilwe, nsMeHeHMs BSC MoryT 6bITb CBA3aHbI

c n3meHeHmamm BC npun ncnonb3oBaHnM MHCTPyMEHTa, pacnoaioxeHHoro pagoM. lNMpubop ans
N3MEepPEeHMS BbICOTbl CHEXXHOMO MOKPOBA MOMOXET onpeaennTb 6eCCHeXHbIN nepunog, (To ecTb
nepuoj, korga nokasaHus npmbopa, nmepsiowero BOC, Takxxe 40MKHbI ObITb PaBHbI HY/IO)
1 cayyvamn ceogoobpa3oBaHMs Ha Npubopax A4 B3BelBaHnA (TO eCTb A/IMTeNIbHblE MEPUOAbI
yBenuyeHusa BC 6e3 cooTBeTcTBYIOWLErO yBenndyenuns B3C).

24.2.3 UcmoyHuku owrubku

Ownbkn Nnpmn aBTOMaTUHECKMNX U3MEPEHUAX MOTYT BO3HMKaTb 13-3a Npobsiem, He CBA3aHHbIX

C OKpYXaloLLen cpeom, Takux Kak HencrnpasHOCTb Npnbopa 1 HenpasuibHas kaanbpoBska
npubopa (Mnu aperd kannbposku). OLNOKKN Takke MOryT BO3HUKATb B pe3y/ibTaTe
06CTOSATENLCTB, CBA3AaHHbIX C YC/I0OBUAMU U3MEPEHMS, TaKUMM Kak CBOA006pa3oBaHmne npu
npoBeeHNN N3MePEHUIA, OCHOBaHHbIX Ha BeCe, NN U3MEHEHMS YPOBHS BAAXHOCTM NOYBHI

noa Nnpn6opoM Ha OCHOBE ramma-u3y4eHns B cepeanHe ce3oHa. OwnbkM, He CBA3aHHbIe

C OKpyXatoLLen cpefon, ierye NoAAatoTCA BbISIBAEHMIO C NOMOLLbIO NpoLLeAyp KOHTPO/A
KavecTBa (To ecTb OUALTPALLUKN NO NPUHLUMY KMUHUMYM/MaKCUMYM»), MO CPaBHEHMIO

c owmbKamm, OTHOCALLMMUCS K OKPYXatoLlen cpeje, KOTopble, Kak NPaBuio, MEHee sIBHbIE U UX
He Tak fierko o6HapyxunTb 6€3 py4Horo ot6opa npob.

PacnpocTpaHeHHyto npo6aemy npu nsmepeHmun BOC Ha ocHOBe Beca npeAcTaBasioT cobom
3aHWXEHHbIE N 3aBbllleHHble 3Ha4eHMA. O6bIYHO 3TO NPONCXOAUT B pe3ynbTaTe LMKI0B
3aMOpaxunBaHMA-OTTaMBaHUA 1 0CeJaHNs CHEXHOIO NOKPOBa, YTO B KOHEYHOM UTOre NPUBOANT
K HapyLUEHWIO CBA3WN MeXAY MEXaHM3MOM B3BELUMBAHMA U BbllleexXallnM CHEXXHbIM MOKPOBOM,
a owmnbka TeopeTmnyeckm moxeT gocturatb 100 %. Own6KM n3IMepeHns sierye BCero BbiABUTb

C NOMOLLbIO NEPUOANYECKMX PYUHbIX M3MepeHuin BIC B6aun3n npnbopa, HO 4acTo 310

He NpeAcTaB/IAeTCa BO3MOXHbIM. [TPU3HAaKOM 3aHNXXEHHOTO 3Ha4YeHUA ABASeTCa yBendyeHune

BC (B TeyeHMe HECKONbKUX AHEN NN Heenb) 6e3 COOTBeTCTBYIOLLLEro yBennyeHms B3C,
n3mepsaeMoro npmubopom. ITo ferye Bcero 06HapyXu1Tb NPY COBMECTHOM pa3MeLLLEHNN
aBToMaTmnyeckoro npnéopa nsmepenuns BC c npubopom nsmepenns BSC. OgHako gaxe
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COBMECTHOE pa3MeLleHNE AaTHNKOB BbICOTbl CHEXXHOTO NOKPOBa HE MOXET rapaHTUPOBaATb
HaAEeXHOCTb 3TOIro METOAa BbIAB/IEHNA TaKUX OLIJVI6OK, 0cob6eHHO B YCNOBUAX BO3SMOXXHOIO
BblNnageHnAa ,U,O)Kﬂ,eﬁ, a Tak>Xe Npun Maz103aMeTHbIX 3aHNXKEHHbIX NN 3aBbILLEHHbIX 3HA4Y€HUNAX.

Ownbkn B aBTOMaTnyHeckux nsmepeHusax B3C Ha ocHoBe Beca, 0CO6EHHO NPU NCNOJIb30BaHUN
CHEeroBbIX BECOB, MOTYT 6bITb Bbl3BaHbl TeM, 4TO NPU6OpP MM60 ocepaeT B cybcTparte (Hanpumep,
B Mecke), B KOTOPOM OH YCTaHOBJIEH, NGO BCMJIbIBAET U3 3€M/M U3-3a 3aMep3aHuns U OTTanBaHus
cybcTpaTa (HanpuMep, B No4YBax C BbICOKUM coepxaHneM rnHbl n sogsl). OcegaHune
yMeHbLUaeT AaB/ieHne Ha TeH304aTumK U NPUBOAUT K 3aHKeHHOW oueHke BOC, B To Bpems Kak
BCN/bITUE yBENMYNBAET AaB/IeHME HAa TeH304aT4MK, YTO NPUBOANT K 3aBblLLeHHOM oueHke BOC.
O6a 31ux o6¢cTOATENLCTBA TPYAHO OLLEHUTb B NEPUO/, HAKOMIEHMS, HO X MOXHO ONpeaennThb,
OTMETUB U3MEHEHME BbICOTbI MPUBGOpPa OTHOCMTEIbLHO NOBEPXHOCTU (KOTOPOE B UAeane JOMKHO
6bITb PaBHO HYJI0), Kak TONbKO Npubop 6yaet ceoboaeH OT cHera. Benn4umHy 3tux owmb6ok
TPYAHO NpeackasaTb, HO, CKopee BCero, oHu 6yayT He60/bLLIMMU MO CPAaBHEHMIO C OLMbKaMu
npu ceofo06pa3oBaHNM, O KOTOPbIX FOBOPU/IOCH BhiLLE.

Ha npnbopbl Ha OCHOBEe raMMa-un3ay4eHunsa BAnseT KOJIMYECTBO Barn B NOYBE, MPUCYTCTBYIOLLEN
npwv 3aMep3aHnm NOYBbI, U OHW YYBCTBUTE/IbHbI K U3MEHEHUSAM BAa>KHOCTW MNOYBbI B Te4EeHNe
ce3oHa. Kak npaBuno, npubopsbl cnegyeT kanmbpoBaTb €XXerogHo C rpaBMMeTPUYECKNM
N3MepeHMeM BIaXXHOCTU MOYBbl HEMOCPEACTBEHHO NMepes 3amep3aHnem noysbl. OgHako
06bI4YHO 3TO He NPeACTaBAAETCA BO3MOXHbBIM, Tak Kak HEpeAKO MepBOe CE30HHOE HakomnaeHne
CHera NpoucxoauT Ha He3amep3Ler noyse. Mo oueHkam, ownbkm BIC coctaBnsaioT
npun6aun3sutenbHo 10 MM BoA. 3KkB. Ha kaxablie 0,10 M3MeHeHNs rpaBMMETPUYECKOTO COAEPXKaHNS
Bnaru (Smith et al., 2017). MOHUTOPUHI N3MEHEHWNS BAAXXHOCTU NOYBbI A0 3amMep3aHuns rpyHTa
MOXeT CNoCO6CTBOBATb BbISAB/IEHUIO 3TUX OLUMOOK, KOTOPbIE MOTEHLMAIbHO MOTYT COXPaHATbCA
B TeYEeHMe BCero nepnoaa HakornieHums.

2.5 CBOMCTBA CHE)XXHOIO MNOKPOBA

[na HabnogeHW 3a cHerosanacom TpebyeTcs 4OCTaTOMHO 60/1bLLOW CHEXHBbIN Wypd, 4TOObI
MO>XHO 6b1J10 NPOBOANTL MHOFOYNCIEHHbIE HAa6AOAEHMA B AONOHEHME K u3MepeHmam BIC
(cM. 2.4). lnueBas ctopoHa wypda, Ha kKoTopoi 6yayT NPOBOANTLCA HabMOAEHNS CHEXHOrO
NOKpPOBa, A0/IXHA HAXOAUTBLCA B TEHWN, ObITb BEPTUKAIbHOM 1 POBHOM. Ha HaKOHHOM MeCTHOCTU
3aTeHeHHas CTOpPOHa Ans NpoBeAeHns HabntoAeHNN JoNxHa BbiTb pacnosioxeHa napasnsiesbHO
NMHUK CKJIOHA, KOTOopas npeactasnseT coO60M eCTeCTBEHHbIN YK/IOH CKaTa BHU3.

[nsa xapakTepuUCTUKN OTAENbHOIO C/1051 CHera HeJ0CTaTOYHO NPOCTO kKnaccmduunpoBaTb
HabntonaeMble opMbl 3epeH. Takxe cnesyeT 3aperucTpupoBaTb AONONHUTENbHbIE CBOMCTBA
CHera, Takue Kak NJoTHOCTb, YTO6bI AaTb Kak MOXHO 60/1ee TOYHOE ONMcaHMe TMNna CHera

n ero coctosiHus. B MpunoxeHun C.2 «<HabnoaeHns 3a CHEXHbIM MOKPOBOM» B paboTe dupLy,
n ap. (2009) npuBoaATca pekoMeHaaLMn OTHOCUTE/IbHO TOTO, Kak 3TO SyYllie BCEro caenarb,
C npuMepamu B rpadpuyeckort nnm tabnnyHom popme.

2.6 BbICOTA CJ/104 BbINMABLUEIO CHETA

B HacTosAwWwee BpemMsa He CyLuecTByeT O6LLI,eI'IpVIH$|TbIX aBTOMaTU4E€CKNX METOO0B U3MEPEHUA
BHC. OcHoBHas Nnpn4vrHa 3aKjto4aeTca B TOM, HTO BHC O0/1>)KHa U3MEepPATbCA Kak HakonjieHune
Ha NMOBEPXHOCTH, CBO60,EI,HOVI OT CHE€ra, B TO BpeMA Kak noaxogsalme aBToMmatn4eckmne
I'Ipl/l60pb| 4143 USMEPEHUA BbICOTbl CHEXXHOTO NOKPOBa 06bIYHO MCNoNb3yOTCA A1 USMEPEHUA
NOCTENEHHOTO YBEJ/INYEHUA BbICOTbHI Ha CYyLLECTBYIOLLLEM CHEXHOM NOKpPOBE. Ecnn nepea
M3MEPEHMNEM Ha 3EMJIE JIEXKaA CHET, 6)/,£l,eT HeMNnpaBWbHbIM paCcCHNTbIBATb BHC kak pasHunuy
MexXAy ABYyMA nocnenoBate€/ibHbIMU U3MEPEHNAMN BC, NMOCKOJIbKY ne>|<au.|,m‘/’| CHEer ocegaert

M MOXET noaseprarbcs a6n9|u,v||/|, 4YTO NMpuUBEAET K 3aHMNXKEHHOWN oLUeHKe BHC. B cBaA3u ¢ 3TUM,
34eCb NPUBOANTCA ONMMCaHNE TOJIbKO Py4YHbIX METOO0B.
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2.6.1 PyuHble U3MepPeHUs BbICOTbI C/10A BbiNaBLIEro CHera
2.6.1.1 Memoovl nposedeHus usmepeHuii

BbicoTa BbiNaBLUEero cHera usMepseTcs rpagynMpoBaHHbIM NPUG60POM, HanpuMep, TINHENKON,
Yyepes onpeaeneHHbI MPoMeXyTok BpeMeHU (Hanbonee pacnpoCcTpaHeHHbIN MHTepBan
cocTaBnset 24 4yaca). HeTpoOHyTbIV CHer HakanJanBaeTCs Ha UCKYCCTBEHHOM NOBEPXHOCTU
(HanpuMep, Ha CHeromepHo Jocke; cM. puc. 2.19) B TedeHMe 3apaHee 3alaHHOro NPoMeXyTka
BPEMEHU AN15 U3MepeHUs, a 3aTeM B HAKOMUBLUMICS CHEr BEPTUKaJIbHO BCTaB/SETCS IMHEeNKa
[ANS NoNyYeHUs n3MepeHus ero BbicoThl. [ocne HabnoAeHMA UCKYCCTBEHHAs MOBEPXHOCTb
OYMLLLAETCA OT CHera U yKa/ZlblBaeTcsl NOBEPX CYLLECTBYIOLLEr0 CHEXHOrO NoKpoBa A
noAroToBKM K c/iegytolemMy nepuoay HabnwoaeHums.

Opyron metoa namepenmna BHC 3akntovaeTca B MICNOAb30BaHMN LLUIMHAPUYECKOTO KOHTEMHEPa,
Hanpumep, AoxaeMepa, 4OCTaTOYHOro anameTpa (He meHee 20 cM) 1 ry6uHBI, YTOGbI
npeaoTBPaTUTb BblAyBaHMe cHera. Takum o6pa3oMm, CHer MoXKeT cobupaTbCs B KOHTENHEP

B HEYMN/JIOTHEHHOM BU/E, N €70 MOXHO U3MEPATb IMHENKOM A1 OLLEHKWN BbicOTbl. OgHaKko
LWINHAP, YCTAHOBJIEHHBIN AOCTaTOYHO BbICOKO Haj, MOBEPXHOCTLIO A4/19 NpeAoTBpaLleHns
nonagaHnsa HA30BOW MeTe/u, TakXe NoABEPXEH NOrPELLIHOCTN U3-3a BeTpa. DKpaH

BOKPYT pe3epByapa 415 cbopa CHera MoXxeT yMEHbLUWNTb, HO He YCTPaHWUTb MOIHOCTbIO 3TY
NOrpeLHOCTb.

bbina npogenaHa onpegeneHHas pabota no ouernke BHC c nomoLwbio aBToMaTn4eckux
metonos (Fischer, 2011), Ho oka3anocb, 4TO 3TOT NOKa3aTe b TPYAHO OLEeHUTb 6€3 pPyKoBOACTBa
CO CTOPOHbI HabnoaaTeNs BBUAY Taknx hakTOpPOB, Kak Apend 1 TasHue.

2.6.1.2 lMpouyedypvol usMepeHus u nepedoeas npaKkmuka

M3mepeHue BbICOTbI C/105 BbiMaBLLEro CHera ciegyeT NpOBOANTb C MOMOLLLbIO CHEFOMEPHOM
Aockn u3 baHepsbl (TONLWKWHON He 6onee 2 cm) pasmepom (AanHa 1 wrpuHa) ot 40 o 60 cm.
CHeromepHas gocka Ao/ikHa 6biTb OKpalleHa B 6eblii LBET Uan NokpbiTa 6e/1biM BOMOKOM,
4yTOObI B TE4EHNE AHA AOCKA He HarpeBasiacb CU/IbHEE, YeM MOBEPXHOCTb CHera. CHeromepHyto
[OCKy cneayeT yk/aAbiBaTb HENOCPEACTBEHHO Ha OrO/IEHHYI0 MOYBY A0 HaKOM/IeHWs CHera.
CoobpaxeHns OTHOCUTE/IbHO pa3MeLLLEeHNs U BO3AENCTBUA NPUBOAATCA B pasaene 2.2.

PucyHok 2.19. lNpumepbl cHeromepHbix A0COK A5 usmepenuns BHC. [locka cnesa Ha3biBaeTcs
«Weaverboard» n ncnonbsyercs ana HabniogeHnin 3a ceexkeBbinaBinM cHeroMm B KaHape
(cboTo NnpepocraBieHo MUHUCTEPCTBOM OXpaHbl OKpysKatowei cpeabl Kanapbt). [locka
cnpasa, C rpafyMpoBaHHbIM CTEPXHEM B LLEeHTPe, ucnoJsb3yercs flocynapcTBeHHbIM
MeTeopo/IorM4eckum areHTcteom cnanum.
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B TeyeHune neproga HabnoaeHUSA CHEr AO/KeH CBOOOAHO HakannBaTbCs Ha CHEFOMEPHOMN
pocke. HabnogeHns AoMKHbI NPOBOANTLCA KaXAbl AieHb B O4HO U TO Xe BpeMs. Habnopatens
fomkeH nsmeputb BHC Ha gocke C MOMOLLbIO JIMHENKN C TOYHOCTbIO A0 6anxkanwmx 0,5 cm.
BbicOTy c/104 BbiNnaBLUEro CHera, BO3MOXHO, NoTpebyeTcs n3mepsATb B HECKO/IbKUX MecTax

Ha JOCKe, eC/1M CHer pacnpejesieH HepaBHOMEPHO, B 3TOM C/lyyae c/efyeT yka3aTb CPe4HIO0
BbICOTY. [ToCne nsmMepeHns n perncTpaumnm BblCOTbl, JOCKY CiefyeT OYNCTUTb U YI0XKUTb
NoBepPX CyLLECTBYIOLLENO CHEXHOIO NOKPOBa Ha C/1eAyoL A nepunoa HakonsieHus. Ecam
CHEeXHbI MOKPOB Ha AOCKe 3aHMMaeT meHee 50 % niowaamn nam CaMWKOM TOHOK A4
n3mepeHusa (MeHee 0,5 cm), HabaoAaTeNb JOMKEH 3aNncaTh «C/ief» B Ka4ecTBe HabnogeHuns.
lMoBepXHOCTHBIV MHE Ha CHEFOMEPHO AOCKE He c/ieyeT CHMTaTb HOBbIM CHETOM U €ro
Heo6Xx0AMMO CYMLLLATb BO Bpems HabaoaeHMA.

B cnyyae nepepacnpeneneHus seTpa unm TasHusa Habnogarens omkeH 6yaeT BbickasaTb
cy>xaeHue npu untepnpetaunn BHC. Ecnn BeTep cayn cHer co CHeEromepHomn JOCKU YaCTUYHO
WKW MONHOCTbIO, HabaoAaTeNb AOKEH OLLEHUTb, CKOJIbKO CHera ynano 6bl Ha AOCKY

B OTCYTCTBMe BeTpa. Habnogatenb MoxeT caenaTb 3Ty OLEHKY, y4UTbIBasi TO, YTO MOXHO
HabntoaaTb B HENOCPEACTBEHHOM 6/IM30CTM OT JOCKK, U MPUHMMas BO BHUMaHMe Kak Haan4dme
ApendoB, Tak U MeNKnx y4acTkoB. [1py HEOAHOPOAHOM BbICOTE CHera Nocae cHeronaaa us-3a
nepepacnpegeneHus setpa Habaogatenm A0KHbl MPOBOANTbL MHOTOKPaTHbIEe M3MePEeHNs

[0 Tex Nop, Noka OHW He 6yAyT YAOBNETBOPEHbl CBOEN NPUBANKEHHON OLLEHKOM CpeHero
3HaveHus. Ecnin B nepmnoj HakonieHMs cHera Nnpoun3oLLUo TasHme, Habatogatenb A0KeH
OLeHUTb, Kakoi 6bii1a 6bl BbICOTa C/1051 BbiNABLUEro CHera, ec/iv 6bl TastHUA He NPOU30LLIIO.

B nto60om cnyvae Habntogatenb 4OMKEH cAenaTb NOMETKY O TassHAW AU CAYBaHUW CHera Tak,
4TO6bI 6bIJ10 U3BECTHO, YTO HablOAeHME ABASETCA OLLEHKON, a HE U3MEPEHMEM MO JINHENKe.
Ecnun Ha pocke o6HapyseH cHer, HO HabntogaTenb yBepeH, 4TO C MOMEHTa Noc/eHero nepmoaa
HabntoAeHNI CHer He BbiNagan (Hanpumep, B C/lyvae nosemMka), Habnogatesb 4ONKEH OTMETUTD,
yto BHC paBHa Hy:nt0.

2.6.1.3 UcmoyHuku owrubku

OCHOBHbIM UCTOYHMKOM OLLNOGKMU npun n3mMepeHnax BHC siBnsetcs Ou€HKa BbICOTbl NPU HaN4nu
nmbéo nepepacnpeneneHnsa BeTpa, nmbéo TasAHNA, U OHa MOXET B 3Ha4YMTE/IbHOM CTEMNEHU
3aBNCETb OT ONbITa Ha6mo,anenﬂ. Ben|/|'~||/|Hy 3TUX own6boK TPYyAHO OUEHWUTb, HO OHa MOXeT
AoCTuUraTb 100 %. OwnbkM n3-3a BETPAa MOXHO YMEHbLLUNTbL 3a CHET NPaBU/IbHOTO pa3MeLLeEHNA
CHerOMepHOI7I AOCKN N MUHMU3aALUN BO3,CI,€VICTBVIFI Ha Hee. OLIJVI6KVI, CBA3aHHbIE C TAAHUNEM,
MOXHO CBECTN K MUHUMYMY, €C/IN HE NOABEPratb CHErOMepHYHo AOCKY NMPAMOMY BOBAGVICTBM}O
COJ/THEYHbIX }'Iy‘-IEf;I. BpeMﬂ M3MEPEHUA TaKXKE MOXET CUJIbHO B/INATbL Ha HEONPEAE/NIEHHOCTb
M3MepeHusA. OcobeHHO B nepuoa oTTenenemn nposegeHue Ha6ﬂ}0ﬂ,eHMVI Ha 4acC paHbLlue nin
No3>Xe MOXET AaTb pa3HUUY B HECKOJ/IbKO CAHTUMETPOB.

He6onbLlune ownbkun (MeHee 0,5 cM) MOTyT BO3HVUKHYTb B pe3y/ibTaTe HenpaswuibHOro
NPOYTEHNSA U3MEPEHUI BbICOTbI Ha IMHENKe, 0CO6EHHO NOoJA YI/1I0M K NOBEPXHOCTU cHera. Nx

MOXHO CBECTN K MUHUMYMY, €C/IN CHUTbIBATb AE/T€HUA NIMHENKN noj yrinom, MakCumMaJsibHO
I'Ipl/l6}'ll/I>K€HHbIM K nepnedHankynapy ¢ nOBEPXHOCTbIO.

2.7 HAJIMMUE CHEIA HA 3EMJIE

3710 HabnoaeHMe 06bI4MHO NPOBOANTCA HaboaaTeneM in situ, XoTs MOTyT UCNONb30BaTbCA
nosiyaBToMaTMyeckue uam aBTomatmyeckne Metoapl, Takme kak otomeTpus.

2.71 Py4Hble U3MepPEHUA HA/ZIMYUA CHErFa Ha NOBEPXHOCTU 3eM/THU

2.71.1 Memoovl nposedeHus usmepeHuli

Pyynoe nsmepenune HCI 06b14HO 3aKk1t04aETCA B BU3YasIbHOM OLLEHKE TOro, MOKPbIT /1M y4acTOK
AN N3MepEeHnin B Nose 3peHns cHerom nto6oi BbiCoTbl 601ee YeM Ha 50 % nnn meHee.
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doToMeTpuYecKkne METOAbI U3MEPEHUS HAJIMYNS CHera MAEHTUYHbI BU3YasibHbIM U3MEPEHUSM,
3a UCKJIIOYEHMEM TOTO, YTO UHTEPNPETaLMs Ha/In4yns NOKPOBa OCYLLECTB/IAETCS C MOMOLLbIO
¢hoTorpacdun nnm npsamoi BUAEOCBS3N, a He INYHO. Pa3pabaTbiBaloTC aBTOMaTUYECKME METOAbI
nony4eHus 3Toil MHgopmMaumm ns cpotorpaduii, HO MOCKOJIbKY OHW He NOJYUYUIU LUMPOKOTO
pacnpocTpaHeHus, 3eCb OHM He pacCMaTpUBaloTCA.

2.71.2 Mpoyedypoi usmepeHus u nepedoeas npaKmMuka

Bo-nepBbix, HEO6X0AMMO ONpeaenTb y4acToK, Ha KOTOpoM 6yaeT npoBoanTbes oueHka HCI.
370 fonxeH 6biTb y4acTOK, Ha KOTOPOM MPOBOAATCS METEOPOIOrnYeckne n KpuocdepHole
N3MEepPEeHMA, N OH He JO/IKEH OrpaHMyYMBaTbCsa 061aCTblo BOKPYT CHEroMepHOWM peiku. Mone
o630pa 3TOro yyactka onpegeneHo s n. 2.1.1.

Kaxablll AeHb B OAHO 1 TO Xe Bpems c/iedyeT BU3yanbHO UK C MOMoLLbio poTorpaduii
HabnoaaThb 3a NosIeM 3pEHUS Ha y4acTke AN U3MePeHU U OLLeHNBaTb NPOLLEHT CHEXHOro
nokpoBsa. Ecnn gons cHexxHoro nokposa npesbiliaet 50 %, To He06x04MMO COOBLUNTD

0 HanM4MK cHera Ha y4dacTtke. Ecim gonsa cHexHoro nokposa coctaBngeT MeHee 50 %, TO
Heo6Xx0ANMO COOBLLMTL 06 OTCYTCTBUM CHEra Ha yvacTke. OTo HabntoAeHMe He 3aBUCUT

OT To4e4YHoro nsmepeHus BC, xota o6patHoe yTBepxaeHne 6yaeT HeBEPHbBIM.

2.71.3 UcmoyHuku owrubku

OCHOBHbIM NCTOYHMKOM OLLINMGKM B TaKOM Habat0AeHUN ABASETCA MHTepnpeTauns
HabntoaaTesieM 40U CHEXHOro NOKPoBa, 0C06eHHO koraa oHa npubnamxaetca k 50 %. Mpwu
HenpasWbHOM MHTepNpeTaLmn CPOKN coobLLeHns 06 OTCYTCTBMM CHera Ha y4acTke MoryT
CABUHYTbCSA Ha HECKONbKO AHEN.
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