MABA 5. U3BMEPEHUE NMPU3EMHOTIO BETPA

5.1 OBLLME CBEAEHUA
511 Onpepenenuns

B 3TOlM rnaBe ncnonb3ytoTcs cieaytomne onpeaeneHns (6onee nogpobHyo MHpOPMaLMIO CM.
B Mazzarella, 1972):

CKOpOCTb Be€Tpa. TpexmepHaﬂ BEKTOpPHaA B€/1M41Ha CO C)'Iy‘-laﬁHbIMVl MesIkoMaclTabHbIMMU
KonebaHnamMu B NPOCTPaHCTBE N BPEMEHWN, HAJTOXKEHHBIMU Ha prI'IHOMaCLLITa6HbII7I
OpFaHM3OBaHHbIVI notok. Takoe onpeaeneHne BeTpa NCrnosib3yeTcsd, Hanpumep,
NPUMEHUTENIbHO K aHa/MN3y 3arpAa3HeHna Bo3ayxa v npu obecneyvyeHun nocaakum
CaMOJIETOB. OLI,HaKO ans u,enel7| HacCTosALWEro P)/KOBO,CI,CTBa HpVIBeMHbIl\/’I BETEP 6y,u,eT
paccMaTpunBaTbCA B OCHOBHOM KaK iByM€pHaA BEKTOPHAaA B€/1M4MHA, 3ajaHHasA
ABYyMSA HNCNOBbIMU 3HAYE€HUAMU, XapPaKTePU3yrowmnMn HanpasiaeHne n CKOpocCTb.
KOpOTKOI'IepI/IOLI,HbIe nynbCcaunn BETpPa XapakTepusyroT ero nopbiBUCTOCTb,

a MdameuayasbHbl€ NMyAabCalli Ha3biBAOTCA NOPbIBAMMW.

BonblWMHCTBY Nonb3oBaTenen nHdopmaLmm o BeTpe TpebyeTcs oCcpefHEeHHbI
ropu30oHTaNbHbIV BeTep, 06bIYHO NPeACTaBAEHHbIV B MONSAPHON CUCTEME KOOPAMHAT
3Ha4YeHMAMUN CKOPOCTU N HanpaBieHus. Bo Bce 60nbluem konnvecTBe ob6acTein
NPUMEHEeHNA AaHHbIX O BeTpe TpebyeTcs nHdopmaLms 06 MSMEHYNBOCTU UK
nopbiBUCTOCTY BeTpa. C 3TOM Lie/1blo MCNOb3YIOTCA TPY NapaMeTpa, a UMEHHO:
MakCUMasbHbIV MOPbLIB 1 CpefHMe KBagpaTuyeckme OTKIIOHEHNS CKOPOCTU

W HanpaBieHus BeTpa.

YcpepHeHHble Be/IM4UHbBI. 3HavyeHus (Hanpumep, ropn3oHTanbHOW CKOPOCTH BETpa),
KOTOpble OCPeAHATCA 3a Mepuos BpeMeHun oT 2 o 60 MuH. B 3Toli rnase Mbl umMeeM Aeno
NpenmyLLEeCcTBEHHO C OCpeHeHneM 3a nepuos speMerun 10 M1H, 4TO Heo6xoANMO AN
uenen nporHosa. Knumartnyeckne o606uieHms 06bI4HO TPebyoT OCpeAHEeH NS 3a MOHbIN
4ac UM cyTku. [1na aspoHaBMraLMOHHbIX Llesiet 4acTo CNo/b3ytoTca 6o1ee KOpoTKme
nepuoabl ocpeaHeHus (cm. Tom 11, rnasa 2 HacToswero PykoBoactsa). lNepmnoabl
OCpeiHeHNs MeHee HECKO/IbKMX MUHYT He B AOCTAaTOYHOW Mepe CrIaXnBatoT eCTeCTBEHHble
TypOyneHTHble NybCaunmn BeTpa, NO3TOMY 3Ha4eHUs BeTpa, ocpeHeHHble 3a 1 MUH,
cnepyeT paccmaTpuBaTh Kak A/IMTE/IbHbIA NOPbIB BETPa.

MukoBbIN nopbIB BETPa. MakcnmanbHas Ha6)'IIO,CI,eHHaFI CKOPOCTb B€TpPa 3a OI'Ipe,CI,eﬂGHHbIVI
MHTEpBaJ BpEMEHN. B eXxe4acHbIx cBOAKax NOroAbl NMMKOBBLIN nopbIB NpeacTaBadgeT coboii
npeanenbHoe 3Ha4eHne CKOpoCTn BETPa 3a I'IOCﬂe,CI,HI/IVI NMOJIHbIN Yac.

MpopaonxutesbHOCTL MOpbIBa. Mepa A/INTENbHOCTU MakCMMasibHOTO Habato4aeMoro nopsbisa.
MpoAoKUTENBHOCTL MOPbIBA ONPeAesNeTcs YyBCTBUTEIbHOCTbIO M3MEPUTENBHOTO
ycTpoicTBa. MegneHHo cpabaTbiBatoLL e yCTPOMCTBA CI/1aXkMBatOT IKCTPeMasibHble
3HaYeHUs Y N3MEPSIOT MPOAOJIXKUTE/IbHbIE CIIaXeHHbIE NOPbIBbI; 6bICTPO cpabaTbiBatoLLMNe
YyCTPOWCTBa MOTYT PEFUCTPUPOBATH PE3KMe MOPbIBbI Masiol MPOAO/IKNUTENIbHOCTH
Ha (hpOHTE BOJHbI.

[nsa onpeneneHns NPoAOIXKUTENIbHOCTU NOPbIBA UCMONb3YyeTCa uaeanmsmpoBaHHas
n3MepuTebHas LLenoyka, a UMeHHO eAIMHNYHbIA (OUNBbTP CKOMb3SLLErO OCPEeAHEHUS
Kone6aHui BeTpa Ha MHTepBase t ceKyHa. MakcMmanbHble 3Ha4eHUsA BeTpa,
noslyYeHHble Ha BbIXOAe Takoro puibTpa, CYHUTaoTCS MakCMMaibHbIMU NOPbIBAMMU
NPOAO/IKUTENILHOCTbIO t. CHMTaeTCs, YTO ApYyre N3MepuTe/IbHble CUCTEMDbI

C pa3NNYHbIMU PUNBLTPYIOLLUMU 31€EMEHTAMU NPUTOAHbI 415 U3MEPEHUS MOPLIBOB
MPOAO/IKUTENILHOCTBIO £ B TOM C/lyHae, eCv hUbTP CKO/b3ALLErO OCPeAHEHNS

Ha MHTepBase t  BblAaeT Takoe Xe IKCTpeMasibHoe 3HaYeHue (MoaPO6HOCTM

cMm. B Beljaars, 1987, WMO, 1987).
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CpepHee KBaagpaTU4eCKoe OTKJIOHEHUE.

s =l =07 = [[(2u2) - (£u)? /0] /) (5.1)

rae U — 3710 U3MEHALWAACA BO BpEMEHU BE/TNHYNHA (HaanMep, ropn3soHTa/sibHasa CKOPOCTb
BeTpa) CO CpeAHUM 3Ha4YeHUneM (], a BEpPXHAA 4epTa O3Ha4YaeT BpeMEeHHOE oCcpeaHEHNE
BbI60pKl/I M3 71 3HaYEeHUN u. Cpe,u,Hee KBaApaTn4eCKoe OTK/IOHEHUE NCMOJIb3YETCA AN1A
XapakKTepuUCTnukn konebaHum KOHerTHOVI BE€/INYUHDI.

MocTtosiHHas BpemeHun (cucTemMbl NnepBoro nopsaaka). Bpems, Heob6xoanmoe ans Toro,
4TO6bI NPM6OP 0O6HaPY XN U BblAan MHpOPMaLMIO MPUMEPHO 0 63 % CTyneH4aToro
N3MEeHEeHUs curHana.

[nvHa nyTv BO34yLIHOM YacTULbl 4,0 MOMeHTa cpabaTbiBaHUa gatunka. [pubnunsmTtenbHoe
paccTosiHue (B MeTpax), KOTOPOE NPOXOAUT BO3/YLLUHbIM NOTOK /10 TOTO, KaK Ha BbiIXxoae
[aTyvK BeTpa NokaxeT MpUMepHO 63 % CTyrneH4aTOro MU3MeHeHUs BXOAHOM
CKOpOCTK BeTpa.

KpVITVI'-leCKoe 3aTtyxaHue (p,ﬂﬂ AaT4YUKa, TaKOoro Kak q)morapKa, YYBCTBUTEJ/IbHOCTb KOTOPOTO
Hanny4wuumm o6pa30M onucbiBaeTcs ,D,qu)q)GPEHIJ,VIaHbeIM YpPaBHEHUEM BTOpPOro
nopﬂp,Ka). 3HayeHUne 3aTyxXaHusa, npn KOTOPOM AaTHUK Hanbonee 6bICTpO Bocnpoun3soanT
CTyneH4YaTtoe N3MeHEHNE XapakKTepPUCTUKN NPUN OTCYTCTBUU Bb|6poca B NMOKa3aHUn.

CreneHb 3aTtyxaHus. OTHOLIEHME NCTUHHOTO 3aTyXaHuAa K KPpUTU4e€CKOMY 3aTyXaHUIO.

[ nuHa ecTecTBeHHOM He3aTyxaloLe BOJIHbI. PaccTosiHMeE, KOTOPOE NPOXOAMUT BO3AYLLUHbI
NoTOK, HEO6X0AMMOE AN NPOXOXAEHUA PAtOrapkoin 0AHOro nepmnoaa konebaHma
B YC/I0BMAX OTCYTCTBMA 3aTyxaHMs. OHO MeHbLLEe peanbHON «3aTyxaloLwen» A/IMHbI BOJTHbI
BV (1-D?) pas, rae D — cTeneHb 3aTyxaHus.

HeycToiumBbIl BeTep, He UMeIOLL U CpeHero HanpaBaeHus. BeTep, npu kKOTOpoM nosHas
N3MEHYMBOCTb CPeAHEro Harnpas/ieHns BeTpa B TedeHne 10 MUH cocTaBnseT He meHee 60°,
Ho He gocTturaeT 180°, a ckopocTb BeTpa cocTaBnseT meHee 1,5 m ¢! (3 y3), unum koraa
o6L,asn N3MeH4YNBOCTb PpaBHa uan npesbiaeT 180°.

5.1.2 EAMHMLBI M LIKaNbI USMEpPEeHUs

CkopocTb 1 HanpasneHne BeTpa B C/1y4ae BKAOYEHMA B CUHOMTUYECKME CBOAKM AOKHBI
ocpeaHATbCA 3a MHTepBan He meHee 10 MuH. [1n4 a3poHaBMrauMOHHbIX Liesieli MoryT
notpeboBaTbCa CpefHMe 3HaYeHns 3a 6oee KOPOTKMIA nepuog spemenn (cm. Tom I, rasa 2
HacTosero PykoBoacCTBa).

HanpaBneHue BeTpa onpeaenseTcs Kak HanpaBieHne, OTKyAa AyeT BeTep, U u3mepseTcs
Nno 4YaCoBOW CTpesike OT reorpadmn4eckoro cesepa, To4Hee UCTUHHOrO ceBepa (Ha ocHoBe BIC-84
1 ee [M3-96.

TepMUH «LWITWU/Ib» JOKEH MPUMEHATLCA B TOM Cy4ae, Koraa cpejHsas CKOpoCTb BETPa MeHbLLe
nnn pasHa 0,2 m c' (< 1y3). B3TOM cnyyae HanpasieHune BeTpa koaupyetcs 00.

HanpaBneHue BeTpa Ha cTaHUMAX, nexawmnx B npegenax 1° ot CesepHoro nontoca nam 1°
oT FOXHOro nontoca, AO/HKHO N3MepPATbCA TaknM 06pa3oM, 4TOObI HOJIb a3MMYTHOTO Kpyra
cosnagan c 0° no pMHBMYCKOMY MepUaNaHy.
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513 MeTteoponornyeckue rpe6oBanus

HabntoaeHnsa 3a BeTpoM TpebytoTCs 418 MOHUTOPUHIA U NPOrHo3a noroasl, A1
K/IMMaTON0rnM4yeCcknx 0606LLLEHNI BETPOBbIX Harpy3o0kK, 4151 OLEeHKM BEPOSTHOCTM yLLiepba

OT CUJIbHOTO BETPA M OLLEHKWN SHEPTUU BeTPa, a Takxke B Ka4eCTBe COCTaBHOM YaCTW OLLEHKM
NPU3eMHbIX MOTOKOB, HANPUMep, A5 OLEHKM MCMapeHNs B MHTeEpecax Ce/IbCKOX03MCTBEHHOIO
NPOW3BOACTBA M ONpeaeneHns pacnpocTpaHeHns 3arpa3HeHms Bo3ayxa. Heobxogumble
TpeboBaHMA K U3SMEPEHMAM NPUBEAEHBI B HACTOALLLEM TOMe, raBa 1, npunoxeHue 1.A.
TpebyemMas HeonpeaeneHHOCTb U3MEPEHUS 418 TOPU3OHTa/IbHON ckopocTn 0,5 M-

Huxe 5 M-c' 1 6onee yem Ha 10 % Bblwe 5 M-C! 06bIYHO AOCTaTOYHA. HanpaBneHue

BeTpa AO/IXKHO N3MeEPATbCS C HeonpeaeeHHOCTbo A0 5°. Kpome cpeaHunx 3HavyeHui
CKOPOCTU M HanpaB/ieHUs BeTpa, 4/19 MHOTUX MPUMEHEHUN TPebyoTCSA AaHHble O CPeAHEM
KBaApaTn4eCcKOM OTKJIOHEHUM N SKCTPEMabHbIx 3Ha4YeHuax (cm. 5.8.2). CoBpeMeHHble
NpmM6opbl NO3BONAIT 6€3 0COObIX YCUANKA NONYHYUTb HEOOXOAUMYIO HEONPeAeNeHHOCTb
n3mepeHuin. Hanbonee TpyaHbIM MOMEHTOM MPU NPOBeAeHNN Habo4eHN 3a BETPOM
aBnseTcs BbI6Op MecTa pa3MeLLeHMs aHeMoMeTpa. Tak Kak MOYTU HEBO3MOXHO HaTN MeCTo,
rae CKopocCTb BeTpa ABASETCA penpe3eHTaTUBHOM A1 60/1bLLION TEPPUTOPUN, PEKOMEHAYETCS
OLLeHUTb NOrPEeLIHOCTM, OO6YC/IOB/IEHHbIE HEPENPEe3eHTaTUBHOCTbIO MeCTa pa3MeLL,eHns
aHeMmomeTpa (TpeboBaHMA NO pasMeLLEHNIO U yCTaHOBKE MPUBOAATCA B 5.9 1 B JaHHOM ToMe,
rnasa 1, npunoxenue 1.D).

[na MHOrMX npuMeHeHni TpebyeTcs nHdopMaLms o0 NopbIBUCTOCTU BeTpa. OHa Heobxoanma
AN CBEPXKPATKOCPOYHbIX MPOrHO30B METEOPOJIOTNYECKNX YCIOBUIA NPW B3JIeETE N MOcajke
CamMOoNeToB, KAINMaTN4YeCcknx 0606LLLEHNI 3HA4YEHMN BETPOBOWN HarpysKku, pacyera
pacnpocTpaHeHuns 3arps3HeHns BO3ayxa N KOPPEKTUPOBKN pasMeLLeHNs aHeMOpPyMOOMEeTPOB.
Tpe6oBaHNAM PyTUHHbIX Hab/IlOAEeHUI yAOBNETBOPSAIOT ABa NapaMeTpa, a UMEHHO: CpeaHune
KBaJpaTnyeckne oTK/IOHEHWS HaMpaBeHNs U CKOPOCTM BETPa M MakCUMasibHbI MOPbIB NPU
TpexcekyHAHOM ocpeaHeHun (cM. pekoMeHaaunu 3 n 4 (KIMMH-X) (BMO, 1990)).

5.1.4 MeTtoabl usMepeHUsa U HabnwaAeHUA

CKOpPOCTb NPM3EMHOTrO BeTpa MOXeET ObiTb M3MEpPEHa C MOMOLLbIO dhilorepa 1 Yallue4yHoro uam
Kpblnb4YaToro aHemometpa. B Tex cnyyvasx, koraa npubopbl BpeMEHHO He (DYHKLMOHUPYIOT Naun
NX HET B HA/IM4YMUK, HaMpaB/ieHMe 1 CU1y BETPa MOXHO onpeaensatb Cy6bekTuBHO (B Tabnumuax 5.1
1 5.2 NpnBOAATCA 3KBMBAIEHTbI CKOPOCTY BeTpa /151 MOBCEAHEBHOIO MCMNO/b30BaHUS

npu oueHKax).

PaccmaTpuBaemble 34ecb NPUOOPBI U METOAbI U3MEPEHUIA — 3TO NINLLb HekoTopble 6osiee
noaxoAsLumne n3 BO3MOXHOro Habopa. B KoHLe 3To rnasbl NpMBeAeH AOCTAaTOYHO MOHBIN
CMNCOK TepaTypbl MO JaHHOMY BONpPOCY.

[aTymkn, KPaTKo ONUCaHHbIE HUXKE, — 3TO BpalllaloLLMecs YalleyHble 1 KpblibYaTble
aHeMOMeTpbI, a Takxe patorepbl AN U3MePeHUa HanpaB/ieHNs BeTpa. HalleyHas BepTyLuKa

n cpntorep, nonacTHas BepTyLLKa 1 h/ilorep U NPOCTO KPpblbyaTble BEPTYLLKM — Hanbonee
4acTo BCTpevatoLmecs kombuHaumu. [lpyrne gatymku, Kak Hanpumep Tpyoka MNuto, pexe
NCNONb3YIOTCA AN NPOBEAEHUS CTaHAAPTHbIX HAabMIOAEHMIA, XOTS Takxke MOTyT laBaTb
YAOBNETBOPUTE/IbHbIE pe3y/bTaThl. [pnbopel, HaxoadALmMecs Ha CTaguu pa3paboTKn UK
npUMeHseMble B HACTOsILLLEE BPeMS 41 UCCeA0BaTeNbCKUX Lieieit, C pa3BUTUEM TEXHUKU MOTYT
HalNTN NpakTMYyeckoe NPUMEHEHMEe NPU CTaHAAPTHbIX HabAeHNAX.

MoyTn ans BCex NpUMEHEHWUI, HEO6X0AMMO U3MEPATb CPeHME 3HaYEHMSI CKOPOCTH

W HanpaeneHus BeTpa. Bo MHOrnx cnyyvasx TpebytoTcs fAaHHble 0 NopbiBax BeTpa. Takum
o6pasom, tobas BeTpomsmepuTenbHas CMCTEMa COCTOUT He TO/IbKO 13 AaT4yMKa, HO Takxke

n3 610koB 06paboTkm n 3anncn. ObpaboTka NpegHa3HavYeHa AN OCPeAHEHNS N pacyeTa
CcpenHux KBagpaTU4eCKmnx OTKJIOHEHUI 1 3KCTpeMyMOB. B npocTeiwem cny4vae obpaboTka
MOXET COCTOSTb U3 3aMNCU XapaKTePUCTUK BeTpa NepbeBbiM CAMOMUCLLEM U OLLEHKW CpeaHero
N 3KCTPEMasbHOro 3HaY€HUN NPU CHUTBIBAHUM 3aNNCH.
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Ta6nuua 5.1. DkBUBaneHTbl CKOPOCTU BeTpa

bassisl Ckopocmb 8empa Ha cmaHOapmHoli ebicome
no wkane Gogpopma 10 M Had omKpbIMoli pogHOLi N0EepXHOCMbI0 MpusHaxu 015 oyenku ckopocmu
eempa Hao cywell
uonucaHue (v3n161) m-c) (km-477)  (Mune-y')
0 LUWrunb <1 0-0,2 <1 <1 be3seTpeHHO, AbIM NOAHMMaETCA
BEPTMKaIbHO
1 Manosetpue 1-3 0,3-1,5 1-5 1-3 HanpaeneHwne BeTpa
onpeaenserca no CHOCy AblMa, HO
He no dtorepy
2 Jlerkun 4-6 1,6-3,3 6-11 4-7 BeTtep owyuiaetca IMLOM; TNCTbA
LIenecTaT; BeTep NPUBOAUT
B 1BUXKEHME O6bIYHBIN hitorep
3  Cnabbin 7-10 3,4-5,4 12-19 8-12 JIncTba 1 TOHKME BETKN flepeBbeB
BCE BPeMSs KONbILWYTCS, BETep
pa3BeBaeT nerkune dpnaru
4 YMepeHHbIl 11-16 5,5-79 20-28 13-18 Betep nogHumaet nbiib
1 06pbIBKM ByMaru, npusoanT
B ABUXEHME TOHKME BETKM
fepeBbeB
5 Ceexun 17-21 8,0-10,7 29-38 19-24 He6onbline gepeBbs C TNCTBOM
KayatoTcs, Ha BOAe BHYTPEHHUX
BOJ0OEMOB MOSIBAAIOTCSA
He6obLINe BOJIHbI C TPeBHAMM
6 CunbHbIN 22-27 10,8-13,8 39-49 25-31 KayvatoTca TonCTble BETBU
fepeBbeB, ryaar TenerpadHble
NPoBOAa, 30HTbl YAEPXKNBAIOTCS
CTPyAOM
7  Kpenkwnn 28-33 13,9-171 50-61 32-38 Kavatotca cTBOJIbI AePEBbEB, UATU
NPoTMB BeTpa TPYAHO
8 OueHb 34-40 17,2-20,7 62-74 39-46 Betep nomaeT BeTBM AepeBbLEB,
Kpenkuin npensaTcTByeT ABUXEHUIO
9 LWTropm 41-47 20,8-24,4 75-88 47-54 He6onbline noepexaerns (setep
CpblBaeT Oro/I0BHNKWN AbIMOBbIX
Tpy6 1 yepenuuy)
10 CunbHbIN 48-55 24,5-28,4 89-102 55-63 Ha cywe 6biBaeT peako,
LITOPM [lepeBbs BbIpPblBAET C KOPHAMMY,
3HaYuTeNbHblE pa3pyLUeHns
CTpOeHui
11 XKecTtokum 56-63 28,5-32,6  103-117 64-72 HabntopaeTtcs o4eHb
LITOPM penko, conpoBoxaaercs
LWMpoKoMacLUTabHbIMK
pa3pyLeH1amm
12 YparaH 64 32,7 118 73
nbonee ubonee n 6onee n 6onee
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Ta6nuua 5.2. DkBUBasIeHTbl CKOPOCTU BeTpa A1 apKTUUYECKUX PalioHOB U palioHOB
6€e3 pacTUTEeIbHOCTYU

bannel no wkane Ckopocmb eempa Ha cmaxdapmHo ebicome [pu3Haku 055 oyeHku ckopocmu
bogpopma 10 M Had omkpbImMoli po8HoOU N08ePXHOCMbIO eempa 0715 apkmu4eckux patioHo8
uonucaHue (y3/7bl) (M'C7) (KM.L]’7) (MUﬂb"‘IJ) u pGleHOB 6e3 pacmumesibHocmu
0 LWrtunb <1 0-0,2 <1 <1
1 Manosetpue 1-3 0,3-1,5 1-5 1-3 BeTtep He owywaetca. bim
noAHMMaeTCs BePTUKaIbHO
2 Jlerkumn 4-6 1,6-3,3 6-11 4-7 BeTep owyuaetca AMLOM, INCTbA
wenecrat
3  Cnabbin 7-10 3,4-5,4 12-19 8-12 BeTep LweBennT BONOCHI, KOJNIbIXaeT
oaexay
4 YMepeHHbIl 11-16 5,5-79 20-28 13-18 Betep nogHMmaeT nbiib

1 6yMaXkHbI Mycop,
nepenyTbiBaeT BOAOCHI

5 Cexun 17-21 8,0-10,7 29-38 19-24 Cuna BeTpa owyLiaercs
Tynosuwem. lNMpeaen
npuemsieMoro BeTpa Ha cylue

6 CunbHbI 22-27 10,8-13,8 39-49 25-31 HekoTopble Heygo6cTBa npm
xoabbe
7  Kpenkui 28-33 13,9-17,1 50-61 32-38 TpyaHo naTn NpoTmBs BeTpa
8 OueHb 34-40 17,2-20,7 62-74 39-46  TpyaHo yaep>uBaTb paBHOBecue
Kpenknmn npu xoabbe
9 LWropm 41-47 20,8-24,4 75-88 47-54 OnacHoCTb 6bITb CHECEHHBIM
BETPOM
10 CunbHbIN 48-55 24,5-28,4 89-102 55-63 [epeBbs BbIpbIBAET C KOPHEM,
LITOPM 3Ha4YUTENbHbIN yLLep6
COOPY>KEHUAM
11 XKecTtokum 56-63 28,5-32,6  103-117 64-72
LITOpM
12 YparaH 64 32,7 118 73

n 6onee n 6onee n 6onee n 6onee

5.2 BU3YAJIbHAAl OULEHKA BETPA

I'IpM OTCYTCTBUU I'Ipl/I60pOB O3 USMEepEeHUA BE€Tpa ero ciegyet oueHnBaTb BMU3yasibHO. I'Ip|/|
Takom oLUeHKe ownbKn MOoryT 6bITb AOBOJIbHO 3HAYNTE/IbHbIMU, HO €C/1IM NMNO/1b30BaTbCA AAHHbIMUA
Ha6ﬂl0,£l,eH|/|l7| C OCTOPOXXHOCTbIO, TO 3TOT METOJ, MOXET ObITb onpasAiaH, NOCKOJIbKY OH Aa€eT
OaHHblE, KOTOPbI€ B MPOTUBHOM C/1y4a€ HE MO/ 6bl 6bITb nojy4eHbl BOO6LLI,€. B tex cnyyasnx,
Korga Ha Kakon-nnb6o CTaHUUN AaHHbI€ O BETPE BPEMEHHO NN NOCTOAHHO 6b1n nojy4eHbl
nyTeMm oueHnBaHuA, a HE NIMEPEHNA, STOT CbaKT AOJ1XKEH 6bITb 3aHECEH B XypHan Ha6)'IIO,CI,eHVIl7I
CTaHUUWN N CTaTb M3BECTHbLIM NOJ/Ib30OBaTE/IAM.

5.21 CxopocTtb BeTpa

OueHKM OCHOBbLIBAKOTCA Ha BJIMSIHAN BeTpa Ha NOABUXHblE NpeaMeTbl. MOXXHO UCMNo/ib30BaTh
noYTn BCe NpeAMeTbl, CNOCO6Hble CBOOOAHO NepeMeLLLaTbCs NOA BIMSSHUEM BETPA, HO yylle
BCEro BOCMOJ/1b30BaTbCs NPM3HaKkamu, COAEPXKALLMMUNCA B ONMUCAHUM LIKabl CU/bl BETPA
bodopTa, npueeaeHHol B Tabnmuax 5.1 n 5.2.
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I'IpM OLEHKEe CKOPOCTU BETPa Ha6)'IIO,CI,aTe)'Ib (l/l I'IOLI,BVI)KHI::IVI npep,meT) A0/1Ke€H HaXoANTbCA

Ha OTKprTOVI pOBHOVI MECTHOCTU KaK MOXHO Aa/ibllue OT ﬂpel'lﬂTCTBI/IVI. HeO6XO,CI,VIMO NMOMHWUTDb,
4YTO AaxXe HeboNblUME npenAaTCTBMA Bbi3bIBalOT CEPbE3HbIE UISMEHEHNA CKOPOCTU BETPA

M OTK/IOHEHUA B €ro HanpaB/1€EHUMN, 0CO6EHHO C nX I'IO,CI,BeTF)EHHOVI CTOPOHBbI.

5.2.2 Hanpasnenune Betpa

B cnyyae oTCyTCTBMSA UM HEUCNPABHOCTU NPUGOPOB HanpaB/ieHue cneayeT OLeHMBaTb

Mo HanpaB/ieHUIO ABUXEHUA AbiMa U3 BbICOKOU TPYObl, ABUXKEHWNIO NTUCTbEB U T. . HA OTKPbITOM
mecTe, 1M60 Haboaas 3a yka3aTeseM HanpaBieHUs UAU BbIMNEOM, MPUKPENIEHHbIM

K BbICOKOMY (pnarwitoky. KpoMe T0ro, B a3ponopTty MoxeT 6blTb UCMOb30BaH BETPOBOM KOHYC,
€C/IN CKOPOCTb BETpa A0CTaTOYHa ANs NPUBEEHUS €ro B ABMXEHME.

Kakoe 6bl 13 3TUX CpeancTB HE NCNOJIb30Ba/10Cb, BO3MOXHbI OLIJVI6KVI, 06)/C}'IOB}'IEHHbIe
I'IepCI'IeKTVIBOI\/'I, ecnn Ha6}'ll0,El,aTe}'Ib HE CTOUT HENOCPEACTBEHHO MOA4 yKa3aTe/lieM BETpa. Cne.u.yeT
ObITb OCTOPOXHbIM, 4YTOObl OLLNBGOYHO He NPUHATb ME€CTHbIE BUXPWU, o6pa3yeMble COOpPYXEHNUAMU
MT. 4. 3aredepasibHoOe HanpaB/1IEHNE BETPaA.

Ha oTKpbITO MECTHOCTM HanpaB/eHNe NPU3EMHOrO BETPa MOXHO OnpeAe/InTb A40BOJIbHO
TOYHO, €C/IM CTaTb K HEMY MLOM. [pu 3TOM He ceayeT yYnTbiBaTb HarnpaBieHne ABUXKEHNA
06/1aK0B, KAKUMU 6bl HU3KUMU OHWU HU ObISIN.

5.2.3 NMynbcauum BeTpa

He cnepyeT npoBOAUTL OLLEHKY MakCMMasibHbIX MOPbLIBOB MU CPEAHUX KBaAPaTUYECKNX
OTKJIOHEHW NPU OTCYTCTBUWN HaAiexXallux MpubopoB N PerncTpupyoLmMx yCTpONCTB.

53 NPOCTbIE METOAbI UHCTPYMEHTAJIbHbIX HAB/TIOAEHUN

Te cTaHUUK, Ha KOTOPbIX HET BO3MOXHOCTU YCTAaHOBUTb TPaANLMOHHbIE aHEMOMETPbI, MOXHO
o6ecneynTb Nt0OBIMU HEAOPOrOCTOALLMMM NPOCTBIMU NPMBOpPamMu, KOTOPble NO3BONAT
caenatb HabNoAeHNA HECKONbKO 60/1ee HaAeXHbIMK, YeM Te, KOTOpble BbIMOJHEHbI 6€3
nomMoLLM NPU6opPOoB.

5.3.1 CxopocTtb BeTpa

B c/ydae NpUMeHeEHNA NPOCTbIX PYYHbIX aHEMOMETPOB, UX C/ieayeT HaCTpanBaTb U CHUMATb

C HUX NOKa3aHA B COOTBETCTBUN C UHCTPYKLUAMU N3TOTOBUTENA. Ha6mo,u,eH|/|$| cneanyert
npoBOAUTb B M€CTE, OTKPbITOM BO3,EI,el\/’ICTBI/IIO BETpa, a HE C I'IO,EI,BeTpeHHOf;I CTOPOHDbI
I'Ipel'lﬂTCTBVIVI, TaKUX KakK 30aHnA, AEPEBbA N XOJIMbl. I'Ip|/| OTCYTCTBUMN TaKol BO3MOXHOCTM MECTO
ansa Ha6ﬂl0,£l,eHI/I$| AO/TXKHO 6bITb O0CTaTO4YHO yAa/1€HO OT I'Ipel'lFITCTBVIVI, a UMEHHO Ha paccTtodaHue,
Nno MeHbLUen Mepe B 10 Pa3 npesbillaoLee BbICOTY CaMOTro NpenAaTcTBuA. B Ccny4vae
pacnonoXxeHnsa Mecta Ha6}'IIO,CI,eHVIFI C HaBeTpeHHOVI CTOPOHbI NI B CTOPOHE OT NPENATCTBUA,
yAaneHne ot Hero 40J/1KHO Nno MeHbLLEN Mepe ABYKPaTHO NpeBbILLaTh €ro BbiCOTY.

53.2 Hanpasnenune Betpa

HanpaBneHue BeTpa MOXHO oLLeHMBaTb No datorepy (Mav BbIMNeNy), yCTaHOBEHHOMY

Ha cTon6e, K KOTOPOMY NPUKpPEerneHbl yka3aTean OCHOBHbIX pyM60B komnaca. HabntoaeHus
3a (h/IlorepoM NPoOBOAATCA CHU3Y, a HanpaB/ieHNe BeTPa MOXHO OLLeHUBaTb C TOYHOCTbIO

Ao 16-11 fonun asmmyTanbHoro kpyra. Ecnun cntorep kone6neTcs Ha BETPY, TO onpeaensercs
cpeAHee HanpasJ/ieHVe BeTPa B Npejenax ero konebaHui.
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54 YALUEYHDbIE U KPbIJIbYATbBIE AHEMOMETPbI

[na namepeHnsa ckopocTy BeTpa MCMNOJIb3YIOTCA YalleyYHble 1 KpblJibYaTble aHEMOMETPHI,
KOTOpble COCTOSIT M3 ABYX Y3/10B: BEPTYLLKM U reHepaTopa curHana. B xopowo
CKOHCTPYMPOBAHHbIX CUCTEMAX YI10Bas CKOPOCTb Yalle4YHOM UK KPbls1b4aTOM BEPTYLLUKMK
NpPAMO NPOMOPLMOHa bHa CKOPOCTW BETPaA WK, B C/lyHae KPblib4aTON BEPTYLLKM,
COCTaBAAOLLEN CKOPOCTN BeTpa, Napa/ie/lbHON ocn BpaleHus. Kpome Toro, B Takmx
XOPOLLUO CKOHCTPYMPOBaHHbIX aHEMOMeETpax kainbpoBoYHaa KpMBas INHENHa, He 3aBUCUT
OT NJIOTHOCTM BO34yXa, MMEET YCTOMYMBOE HyleBOe 3HaYeHne 1 Anana3oH U3MEHYNBOCTH,
J1erko BOCNPOU3BOANTCS B 3aBOACKMX YCI0BUAX. B61n3n nopora 4yBCTBUTENIBHOCTHU, NN
npu CKOPOCTU BeTpa MeHee 4 M-C!, KaIMBPOBOYHAs KpMBas Yalle4yHbIX aHEMOMETPOB MOXeET
CYLLLEeCTBEHHO OTKJ/IOHATLCA OT IMHENHON AN5 CayYaes, Koraa AJMHa WTbIPs, COeANHAIOLLLENO
YallKy C OCbIO BPaLLLeHMS, 3Ha4YMTeNbHO 6osblue AnameTpa Yawku (Patterson, 1926).

XapakTepUCTUKON peakumm 4aT4MKOB Yalle4YHOro 1 KPbl/Ib4aToro TMna Ha M3MeHeHMe CKOpPOCTH
BeTpa ABAAETCA A/IHA NYyTW BO3AYLLIHOM YacTuLbl 10 MOMeHTa cpabaTblBaHWS 4aTyMKa,
Be/IMYMHA KOTOPOro NpAMO NPONOPLMOHaIbHa MOMEHTY MHEPLLUM BEPTYLLUKMK U, KPOME TOTO,
3aBUCKUT OT psfia reoMeTpuyeckmnx napametpos (Busch and Kristensen, 1976; Coppin, 1982).

BONbLIMHCTBO AAaTYMKOB CKOPOCTW BETPpa YaLleYyHOro 1 Kpbl/Ib4aToro Tuna pearvpytoT bbicTpee
Ha yBeJInYeHne CKOPOCTU BETPa, YEM Ha ee YMeHbLUEeHWe, NO3TOMY 3TV BEPTYLLKM 3aBblLIatoT
dakTnMyeckyto cpeHIo0 CKOPOCTb BeTpa. bonee Toro, kone6aHns BepTUKabHON KOMMNOHEHTDI
CKOPOCTM MOTYT Take NPMBECTU K 3aBbILLEHNIO CKOPOCTU Yalle4YHbIMY aHEMOMETPaMM

B pe3y/sibTate oc/iiabneHns B3aMMOAeNCTBUS YaLllKM C HAKJIOHEHHBIM K TOPU3OHTY MOTOKOM
(MacCready, 1966). O6Lee 3aBbilleHMEe CKOPOCTU MOXeT cocTaBnATb 10 % ANnd HEKOTOPbIX
KOHCTPYKLMM U NPU BbICOKON TypOy/IEHTHOCTM BETPOBOro NoToka (419 Yale4yHoro aHeMomeTpa
Ha BbicoTe 10 M C paccTosiHMeM OTKInKa 5 M Haj KpaliHe HEOAHOPOAHOM NOBEPXHOCTHIO;
Coppin, 1982). 3T0T HeOCTAaTOK MOXHO CBECTN K MUHUMYMY NyTeM UCNO/Ib30BaHNSA
aHeMOMETPOB C BbICTPbIM OTKJANKOM (Manol nHepumnein) — n60o YalleyHblXx aHEMOMETPOB

C XOpOLUen peakumelr Ha HaK/TOHHbIM K FOPU3OHTY MOTOK, 1M60 KPbl/ib4aTblx aHEMOMETPOB,
KoTopble, akTUYeCKU, He pearnpytoT Ha BEPTUKaIbHYI0 COCTaB/SIIOLLYO CKOPOCTU. B cnyuae,
KOr[a HeT BO3MOXHOCTU UCC/e0BaTh XapakTEPUCTUKN aHEMOMETPa B a3pOoANHaMUYeCKom
Tpy6e, MOXHO NPOBECTM €ro CBEPKY C NOBEPEHHbIM NPMGOPOM B nosesbix ycnosusx (Albers
etal., 2000).

lMoCKONbKY 1 HalleYHble, U Kpbl/ibYaTble BEPTYLLKW BpaLLatoTcs C YIIOBON CKOPOCTbIO,

NPAMO NPOMOPLMOHANbHON CKOPOCTM BETPA NN €ro KOMNOHEHTY BA0JIb OCU BpalLLeHus,

OHM 0cO6eHHO yA06HbI 418 NPUBEAEHMA B AECTBUE FeHepaTopOoB CUIHaa pas/In4yHom
KOHCTPYKLUMW. [IpUMEHSAIOTCA reHepaTopbl CUTHaJ1a MEPEMEHHOTO M MOCTOAHHOIO TOKa,
ONTMYeCKMEe M MarHUTHO-UMMYJIbCHbIE FTeHePaTopPbl, CHETYMKN OOOPOTOB, @ TaKXKe CaMOMUCLLbI
(WMO, 2001). Beibop reHepaTopa CMrHa/IoB MW AaTynka B 3Ha4MUTEIbHOWN CTeNeHn 3aBUCUT

OT MCMO/Ib3yeMOro cpeacTBa 06paboTku 1 cnocoba CHMTbIBaHUA AaHHbIX. Heob6xoaMmMo NpuHATbL
Mepbl 419 TOr0, 4TO6bl NOALLMMHUKA U TeHepaTopbl CUTHA/I0B XapakTepmn30BaINCb HUSKUMU
Haya/IbHbIM 1 BPaLLLaloLWLUM MOMEHTaMM TPEHUS, a Takxe YTOObl MOMEHT MHepPLLIMM reHepaTopa
CUTrHaJia He MPUBOAW 6bl K POCTY BPEMEHU peakL M aHeMOMeTpa Ha M3MEHEHME CKOPOCTH
noToka. B cnyyae nepegayv reHepMpoOBaHHOMO AaTYNMKOM 3/1€KTPUYECKOTO CUrHana Ha 6obLuoe
paccTosiHve, OH oclabeBaeT 3a CHeT CONPOTUB/IeHNs Kabens, 4To AenaeT UCnonb3oBaHue
MMMY/IbCHOTO cUrHana 6onee NnpeanoYTUTEIbHBIM, MOCKOJIbKY OH HE CTOJ/Ib MOABEPXKEH
WU3MEHEHNAM NMPU Nepejaye Ha pacCcTosHMe.

Tpebyemble 1 peanbHO JOCTUXKMMbIE XapaKTEPUCTUKN AaTYMKOB CKOPOCTM BeETpa NpuBeaeHbI
B HacToALWMI TOM, raBa 1, npuioxenne 1.A.

5.5 DJIIOTEPLI AN UBMEPEHUA HANPAB/IEHUSA BETPA

[na nonyyeHns yaoBneTBOPUTE/bHbIX Pe3y/ibTaTOB U3MEPEHUN MoXeT ObITb LesiecoobpasHbiM
MNcnonb3oBaTb patorep, KOTOPbIA AoMKeH GblTh c6anaHCMPOBaH TakMM 06pa3om, YTOGbI
OH He CTPEeMWJICA 3aHATb Kakyo-1M60 NpeanoyYTUTE/IbHYIO NO3ULMIO B C/lyYae, eciu
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€ro 0Cb OTK/IOHUTCSA OT BepTUKanu. XKenatesbHO, YTOObI 31eMeHTbl onepeHus dtorepa
6bl11 NapannienbHbl €ro 0CK, MOCKObKY dtorep ¢ AByMs 3n1eMeHTaMM ONepeHuns,
pacnonaratowmmMmnca nog yrnom 6osnee 10° k ero ocun, UMeeT ABa yCTOMYMBbIX MONOXEHMS,
KaXkJ0e 13 KOTOPbIX CYLLLeCTBEHHO OT/INYaeTCa OT AeNCTBUTE/IbHOTO HanpaBaeHNs BeTpa
(Wieringa and van Lindert, 1971).

Peakuus obbl4HOTO hatorepa C JOKPUTUHECKMM 3aTyXaHMEM Ha pPe3Koe M3MEHEeHNe
HanpasneHns BeTpa 06bIYHO XapakTepu3yeTcs NOBOPOTOM Ha yroJi, NpPeBbiLlatoLLni yron
peanbHOro NoBOpoOTa BETPA, C Aa/bHeNLLNMN KoNebaHNnAMN B61M3N MCTUHHOIO Hanpas/ieHUs
BeTpa, Npu 3TOM amnaAnTyaa kosiebaHnin 3KCMOHEHLMaIbHO YMeHbLLIAeTCs co BpeMeHeM. [1na
OnuncaHns Takon peakLmn NCNOb3yIOTCA ABa NapaMeTpa: «eCcTeCTBEHHas 4acToTa konebaHnim
C AOKPUTUYECKMM 3aTyXaHNEM» UN «AJIMHA BOJIHbI» U «CTEMEHb 3aTyXxaHuns» (T. €. OTHOLLeHne
WCTUHHOTO 3aTyxaHus k kputnyeckomy) (MacCready, 1966; Mazzarella, 1972). CreneHb
3aTyxaHusa B npegenax o1 0,3 o 0,7 cyntaeTcsa yaoBNeTBOPUTENLHOMN, MOCKO/bKY NPW 3TOM
He BO3HMKAIOT C/INLLIKOM 60/bLUNE OTKIOHEHMA HanpaBaeHus diorepa ot peaabHOro
HanpaBJ/ieHUs BeTpa, a peakums datorepa octaeTcs goctaTtoyHo 6bicTpoin (Wieringa, 1967).
Camo cob6oi pa3ymeeTcs, 4TO B Tex C/lyvasnx, korga Heo6xoAnMMo paccyntaTb cpefHee

3a AQINTe/IbHbIV NePUOJ, Ha OCHOBE JaHHbIX, MNOJyYEHHbIX A1 KOPOTKOrO BPEMEHHOTO
MHTepBana, MoryT 6bITb MCNOJIb30BaHbl 4aTYNKM C MEHbLLEN CTEMNEHbIO 3aTyXaHus.

l[eHepaTop curHana npeacrtasnseT coboi, B CyLWHOCTU, Npeobpa3oBaTesib yron—Koa,.
Mcnonb3yeTcs HeCKONbKO BUAOB reHepaTopa CUrHasa, Takme Kak MoTeHLMOMETPbI,

Ce/IbCUHbI MEPEMEHHOTO0 1 NMOCTOSIHHOTO ToKa, LM pPOBble AUCKOBbIE Npeobpa3oBaTenu
Yron-Kof, yroMepHble Kpyrv NpsiMoro CHMTbiBaHUS, MOBOPOTHbIE NepektodaTenu. Boibop
reHepaTopa CMrHanaa B OCHOBHOM 3aBUCUT OT MCMO/Ib3yeMOro cpeacTBa o6paboTkm 1 cnocoba
CYNTbIBAHWUS AaHHbIX. He06x04MMO NpUHUMaTb Mepbl 419 TOro, YTO6bl MOALLMMTHUKN
drorapku 1 reHepaTopa xapakTepu3oBasCb HU3KMMUN 3HAYEHUSAMU TPEHUS NOKOS

1 BpalLeHus. MpocTeliunii MeToa 3anmMcu CMrHasa cCocTouT B TOM, 4TO Nepo camonucLia
MeJJ/IEHHO nepemeLLLaeTcs CBepXy BHU3 MO MNCTY Bymarn, o6MOTaHHOMY BOKPYT LUIUHAPA,
BpalLaloLLLeMyCcs BMeCTe C 0Cblo patorepa.

A6CON0THasA TOYHOCTb M3MEPEHUS HanpaBAeHUs BETPa 3aBUCUT Takxe OT TLLaTe/IbHOCTH,

C KOTOPOW NPUBOP OPUEHTUPOBAH OTHOCUTEIbLHO UCTUHHOTO ceBepa. Tpebyemble 1 peanbHO
[OCTUXUMbIE XapakTepUCTUKIM DIOrepoB A1 U3MEPEHUS HanpaB/ieHUs BeTpa NpuBeeHbl
B HacTosLLeM ToMe, rnaBsa 1, npunoxeHue 1.A.

5.6 APYTUE NPUBOPLI A1 U3MEPEHUA BETPA

[nsa nsmepeHns HanpasaeHMS N CKOPOCTU BETPa MOXKHO MCMOJIb30BaTb MHOXECTBO (PM3MYECKNX
NPUHLUMMNOB, KaX bl U3 KOTOPbIX UMeeT CBOW AOCTOMHCTBA U HeJOoCTaTkn. HekoTopble cucTembl
6b111 pa3paboTaHbl 4158 KOHKPETHbIX Liefiel, Takmx Kak U3MepeHue MeJIKOMaclITabHbIx
nynbcaunini n uccienoBaHue 3arpsasHeHuns Bosayxa (cM., Hanpumep, Smith (1980)). Mpu 3ToM
NCMOJIb3ylOTCA C/iefytolme HecTaHAapTHbIE TUMbl 4aT4YUKOB:

a) AHeMOMeTpbl, OCHOBaHHbIe Ha NpuHUuMne Tpy6kn MNuTo, n3mepsatoLen n3bbiIToYHOe
faBfieHne B Tpybke, OpUEHTMPYEMO MO HanpaseHMIO BETpa C NOMOLLbIo h/itorepa
(cM. onucanme aHemomeTpa AunHeca B Gold (1936) 1 WMO (1984a)). inHeannsnpoBaHHas
cuctema pernctpaummn JnHeca pewaet npo6sieMy ocpefHeHNs CKOPOCTH, BbI3BaHHYO
napa6onuyeckol popmoii ypaBHeHUS CBA3M MEX/Y CKOPOCTbIO BETPa U flaB/eHNEM,
a Tak>xe obecne4ymBaeT 3annCb JAHHbIX O MOpPbIBax 6€3 NCNoNb30BaHNSA IN1EKTPOIHEPTUN.

b)  AkycTnyeckre aHeMOMETPBbI, M3MepPSIOLLME BPEMS MEXAY U3/TyHYeHUEM U NPUEMOM
YNbTPa3ByKOBOro MMMy/ibCa, PacnpoCTpaHAoLLEerocs BAoAb GUKCMPOBAHHOIO OTpeska
(Kaimal, 1980). MNockonbky akycTU4eckne aHeMOMETPbI, B CUY (PU3NYECKUX MTPUHLLUTMOB
nx paboThbl, He CoAepPKaT ABUXYLLNXCA 3/1IEMEHTOB, OHM OTINYAOTCA 601bLLMM BpEMEHEM
CNy>6bl N CPABHUTENBHO Me//IEHHbIM YXY/ALLEeHNEM TOYHOCTU U3MEPEHNI CO BPEMEHEM.
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C) AHemOMeTpbl C FOPSYUM ANCKOM — 3TO TBEPAOTE/IbHbIE NPUOOPbI, U3MepSAIOLLLNE rpagnNeHT
Temnepartypbl BHyTPM YMna. ITo NO3BOSET NONYYUTb Kak CKOPOCTb, Tak 1 HanpaB/ieHne
BETpa NP HeonpeAeNeHHOCTAX B paMKax cneundukaumii, npuBeaeHHbIX B HACTOSLLLEM
ToMme, rnaBsa 1, npunoxerHue 1.A (van Oudheusden and Huijsing, 1991; Makinwa
etal., 2001). OHM NPOYHbBI 1 UMEIOT YCTOMHMBYIO BO BPEMEHWN KaNTMOPOBKY, HO OMbIT UX
NPUMEHEHNA NOKa OrPaHnUYeH.

d) AHeMOMeprI C ropﬂqeﬁ HUTBIO U3MEPAIOT CTENEHb OXJIaXXAEHNA TOHKOM pasorpeTon
HUTK. B pa6oqu naaHe OHM AOBOJ/IbHO HEHaAEXHbI KakK U3-3a CBOEN qpe3mepH017|
XPYNKOCTHU, Tak N N3-3a TOro, 410 UX Ka}'ll/l6pOBKa AOBOJIbHO 6bICTpO MEHAETCA B yC/IOBUAX
3arpﬂ3HeHHOI7I WX BNaXKHOM 0|<py>|<arou.|,el7| cpeabl. Nx He PeKOMeEHAYETCA NCNOJ/1b30BaTb
npwv BoinaAeHNn 0CagKoB.

e) Ycrapeswue caorepbl C kayaroLLLencs JOCKOM HEHaMHOTO NyyLLie NOJIHOro
OTCYTCTBMA NPUGOPOB.

f)  TexHonorMun AMCTaHUMOHHOIO 30HAMPOBaAHMSA MNOAS BeTpa C MOMOLLLbIO 3BYKOBbIX (coaap),
CcBeTOBbIX (O6Hapy>eHne CBeTa U AaNbHOCTb (Ingap)) Nan 3eKTpoMarHnTHbx (paaap)
BOJIH MeHee pacnpocTpaHeHbl B 06bl4HbIX MeTeoposiornyeckmx cetax. OHM nogpo6Ho
onucaHbl B Tome I, rnaBa 5 HacToswero PykosoacTea 1 B paboTte Lenschow (1986).

5.7 AATYHUKUN U UX KOMBUHALUN AN NBMEPEHUA
COCTAB/NIAOLUNX BETPA

KpbinbyaTtble BepTYLLKK, KOTOPbIE 4YBCTBUTEIbHbI TO/IbKO K COCTaBASAIOLLEN CKOPOCTU BETpPa,
napannenbHol OCx BpaLLleHNs BEPTYLLKM, MOXKHO pacrnonaratb nepneHanKynspHo Apyr 4pyry,
4TO AaeT BO3MOXHOCTb NOyYaTb ABa NOKa3aHWs, MPAMO NPONOPLMOHAJIbHBIX OPTOrOHa/IbHbIM
COCTaB/AIOLLUM BekTOpa BeTpa. [lpyrve at4ymkn, Takme Kkak ABYXOCHbIN akyCTUHeCKUIA
aHeMOMeTp, BbIMOJHAOT Ty >e (DYyHKLMIO 3a cHeT 60/1ee CTIOXKHbIX AOMOMHUTENIbHbIX
3N1eKTPOHHbIX 610K0B. He0CTaTOK OPTOrOHaIbHO-OPUEHTUPOBAHHbIX KPblIbYaTbiX

BEPTYLLEK COCTOUT B TOM, Y4TO TPYAHO AOCTUYb T. H. KOCMHYCOWAAJIbHOTO pa3peLleHmns

(T. e. YyBCTBUTENbHOCTb HENOCPEACTBEHHO K COCTaBAsoLWel BeTpa). [1pn BblMMCIEeHUM
KOMMOHEHTOB BeTpa Mo pe3ysibTataM U3MePeHMs CKOPOCTU U HamnpaB/ieHNs BeTpa B KayecTBe
YCTPOWCTB /19 U3MEPEHMS COCTaBNAIOLLMX BETPa MOXHO Tak>Ke MCMOo/b30BaTb KOMOUHaLMIO
YalleyHbl aHemomeTp-torep UaM KpblabYyaTbii aHEMOMeETP C p/Itorapko.

5.8 METOAbl OBPABOTKU AAHHbIX

[aHHble 13MepeHMii C NOMOLLLbIO KOMOBUHALMI aHeMoMeTpa 1 patorepa MoryT obpabaTbiBaTbCA
N 0CpeAHATLCA CaMbiMU pa3finiHbIMK cnocobamu. Mpexae 4eM paccmaTpuBaTbh 0CO6EHHOCTU
MOJTHOM LLeNoYKM N3MepeHna napameTpoB BeTpa (yCTaHOBKa AaT4MKa, MU3MepeHus, nepeaadya,
unbTpaumsa, pernctpauns n o6paboTka AaHHbIX), MONe3HO 06CYANTb BONPOC OCPEeAHEHMA.

B HacToALen raBe paccmMaTpUBaloOTCA CeayloLme pesynbTaTbl U3BMEPeHNs BeTpa:
oCpefHeHHble 3Ha4eHNs NapaMeTPOB rOPU30HTaNbHOIO BeTpa (CocTaBAsIoLME NN CKOPOCTb/
HanpaBJ/ieHWNe), cpefHue KBagpaTuyeckme oTKIOHEHMA U MakCUMasibHbIA MOPbIB.

5.8.1 OcpepneHune

OcpefHeHMe BEKTOPOB BETPa U/N ero COCTaBASOLWNX — B MPUHLMIME 3a/la4a HeC/10KHas,

HO 34eCb UMeeTCs paa TpyaHocTel. Bo-nepBbix, ocpegHeHMe BCeX MTHOBEHHbIX 3Ha4YeHWU N’
CKOPOCTU BeTpa AaeT Heboblioe (06bIYHO Ha HECKO/IbKO NPOLLEHTOB) 3aBbllLeHNe cpeaHel
BekTOpHOU ckopocTtu BeTpa U (MacCready, 1966; Wieringa, 1980a). [pu Heo6x0a4MMOCTH 3TO
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pas3inine MOXXHO CKOPPEKTUPOBATh B C/ly4ae, eC/in onpeaenaerca cpeaHee kBagpatn4eckoe
OTK/IOHEHME BETPaA S ;; COOTHOLUEHNE MeXAY Uwn CpeAHNMU 3HAYEHNAMN COCTABAAKOLWNX BETPA

pasHo (Frenkiel, 1951):
U/ [(uiz + viz) =1 7sd2 /2 5.2)

DTO BAUSAHME OPTOrOHaNbHbIX K CPeAHEMY HanpaB/ieHNO BeTpa TypOyAeHTHbIX NyAbcaLunii
4acTo NyTaloT C 3aBblLUEHNEM CKOPOCTH, Bbl3blBaloLL,El NCKAXEeHNS B 3HAYEHUAX CPeHEro
KBapaTU4eCKOro OTKIoHeHna s (cm. 5.4).

Bo-BTOpbIX, 3TO OTCYTCTBME HENPEPbLIBHOCTU HanpasaeHns seTpa mexay 0° n 360°. 3ta
npo6aema peLuaeTcs nyTem OCyLLeCTB/IeHUS 3anncn Ha LWINHAP UK pacluMpeHmns
AnanasoHa permctpaumm, Hanpumep 0 540° (Mpun 3TOM 31eKTPOHHOE YCTPOMCTBO
npoun3BoANT NnepektoveHre ananasoHa c 0° go 360° n ¢ 540° po 180°), ninbo nytem
NCNOJ/Ib30BaHNA KOMMNbIOTEPHON NPOrpamMmbl, KOTopas B Cly4ae Heo6X0ANMMOCTU MO3BONSAET
cAenaTb noc/iefoBaTe/IbHble CEPUM U3MEPEHUI HEMPEPLIBHbIMU MyTeM npubasneHns niam
BblYMTaHMA 360°. CKOpOCTb peakL MM HYalleyHoro aHeMoMeTpa 1 cilorepa HeConocTaBUMBbI,
MOCKO/IbKY YalleyHblli aHeMomeTp o61ajaeT 4yBCTBUTE/IbHOCTbLIO NEPBOro NOpsaKa,

a torep — YyBCTBMTEIbHOCTbLIO BTOPOro nopsaka. 3Ta npobiema, 04HaKo, He CyLL,eCTBEHHA,
NMOCKO/IbKY Pa3/inins B 4yBCTBUTEIbHOCTU MPOSABAAIOTCS TONIbKO B BICOKOYACTOTHOM YacTu
cnekTpa Nynbcauunii BeTpa.

C TOYKM 3peHunsa Teopumn, NpeanoYTUTe/IbHee OCPEAHATb COCTaBAAIOLME BETPA, HEXENN
M3MepeHHble He3aBMCUMO APYT OT ApYyra ero CKOpocCTb M HanpassieHne. OgHako pa3nnyuns
OYeHb He3Ha4YMTe/bHbI, U 414 60/bLUNHCTBA MPUMEHEHNN CPeAHME 3HAYEHMS COCTaBASIOLLLNX
BeTPa MOXHO JIerko Noy4nTb U3 CPeAHMX 3HAYE€HUI ero CKOPOCTU M Hanpas/ieHUA. DTO Takxke
OTHOCUTCS K COOTBETCTBYIOLLMM CPeAHMUM KBagpaTUiYeCKUM OTK/IOHeHUAM. C TeXHMYeCKOon
TOYKM 3peHua, No uenomy pagy coobpaxkeHuii npeanoYTeHne cneayeT oTaaTb HE3aBMCUMOW
06paboTke 3HA4YEHMN CKOPOCTU M HanpaseHus. Bo-nepsbix, 06paboTka AaHHbIX O CKOPOCTU
W HanpaB/ieHNN BETPa ABAAIOTCSA HE3aBMCUMbIMU APYT OT APYra, YTO NO3BO/ISAET NPOAO/IXKATb
paboTy C oAHUM NPMOOPOM B C/lyHae, eC/iv APYron BbIXOAUT U3 CTpos. Bo-BTOpbIX, Takon T1N
06paboTkKM AaHHbBIX MPOLLLE, YeM B C/lyyae, KOraa Hy>KHO BblHMCASATb COCTaBAAOLME BETPa.
HakoHeu, He3aBncrMmas o6paboTka 3Ha4Ye€HNI CKOPOCTU U HanpaBJeHUs BeTpa No3BosiseT
nony4nTb AaHHble B popmMaTe, LUIMPOKO NPUMEHSEMOM B MPaKTUYECKUX Lensx (BKato4as
koampoBaHue no SYNOP n SHIP).

Cpeﬂ.HVle 3Ha4eHnA FOpMBOHTaJ’IbHOVI COCTaBJ'IFIIOLLI,eVI CKOpPOCTH BETPa MOTYT 6bITb noay4eHbl
CMNMOMOLLBIO Pa3/TINMYHbIX I'IpVI60pOB — KaK MéXaHN4eCKUX, Tak N 3J1IEKTPUN4HECKNX. BepoaTHee
BCE€ro, CaMbiM NPOCTbIM U3 HUX ABNAETCA CHETHUK O60pOTOB Yalwe4Horo aHeMoMeTpa, KOTOprI\/'I,
Kak npaBunio, UCNOJIb3yeTCA 414 OUEHKN CKOPOCTU BETPaA 3a Oﬂpeﬂ,eﬂeHHbIVI NMPOMEXYTOK
BpeMeHN. Ha Opyrom KoHue JNIMHENKU CNOXHOCTU Haxo4AaTCA SN1EKTPOUMIY/IbCHbIE TEHEPATOPHI,
ynpasidwouwne cneynanmninpoBaHHbIMU MpoueccopaMun, KOTOpPbl€ 1E€IFKO BbIYUC/IAKOT CpeaHUE
3Ha4Y€HUA, MaKCMaJibHbI€ MOPbIBbI U CpeAHNE KBaAPaTUHECKNE OTK/IOHEHUA.

Ecnn ckopocCTb M HanpaBfieHWe BeTpa PerMcTpUpyoTCsa B BUAE HermpepbiBHOTO rpaduka,

TO HabtoAaTelb MOXKET OLLeHMBATb AeCATUMUHYTHbIE CPefHMe 3HaYeHMS STUX NapaMeTPOB
[AOCTAaTOYHO TOYHO MO 3anucK Nepa perncrpatTopa. Ty Xe 3anMCb MOXHO Tak>e UCMo/b30BaTh
AN9 CYUTBIBAHWA MaKCMMaslbHbIX MOPbLIBOB BeTpa. Vicnonb3oBaHue ans HabnoaeHnin L poBbIx
AVCKOBbIX NpeobpasoBaTenell Un Apyrux n3MepuTesbHblx NprGopPoB NO3BOIAET MOAYYUTb
npeacTaB/ieHne 0 CKOPOCTU M U3MEHYMBOCTM BETPA, HO MPUBOAMUT K 3Ha4YMTE IbHbIM OLLIMGKaM
npwu NONy4YeHUN CpegHNX 3Ha4eHNn. MrHoBeHHble OTCYeTbl, TakuM 06pa3oM, MeHee noaxoasT
ANA Tex cnyvaes, korga TpebytoTca AeCATUMUHY THbIE CpeAHNE 3HaYeHUs 419 CTaHAaPTHbIX
CBOAOK NOroApbl.

5.8.2 MakcumanbHble NMOPbIBbI U CPEAHUNE KBaApaTUdYe€CKkue OTK/IOHEHUA
Pe3yanaTb| BbIYMC/IEHUI UTN perncTtpaunmn nynbcau,w‘/'l BETpa npeaesibHO 4yBCTBUTEJIbHbI

K XapakTepuctmkam peakunm — JUHaAMUYECKUM XapaKTeEPUCTUKAM — BCEX 3JIEMEHTOB
M3MepVITeJ'IbHOVI LENO4YKN, BKIKOYaA TakMne napamMeTpbl 4aT4NKOB, KakK A/INHA NYTU BO3,CI,)/LIJHOVI
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H4acCTuubl 4O MOMEHTA Cpa6aTbIBaHI/I$I AaT4uKa N CTENEHb 3aTyXaHUA. Kpome TOro, gAuHaMun4yeckmne
XapakKTepuCTnukn BCEN CUCTEMbI B LesioM onpeaenatoT Nnpoao/KNTENIbHOCTb NU3MEPAEMbIX
MaKCMMa/1IbHbIX NOPbIBOB, KaK 3TO ONNCaHO B 5.1.1. MeaneHHo pearvpyrowme CUCTEMbI
CrNna>xXnBarT SKCTPEMYMbI U PETUCTPUPYIOT A/TNTEJIbHBIE NMOPbLIBbLI C Masion aMI'IfIMTy,D,OVI,

a BbICOKO4YBCTBUTE/IbHbIE CUCTEMbI — BbICOKUE N Y3KNE NUKKN CKOPOCTU (I'IOprBbI Masnon
I'IpO,EI,O}'I)KI/ITel'IbHOCTVI). ﬂCHO, 4YTO AMHAMUNYECKUNE XapPaKTEPUCTUKN CUCTEM ANA N3MEPEHNA
napaMeTpoB BeTpa C/1eAyeT TLaTe/IbHO NPOEKTUPOBATb CTEM, YTOObI nojsy4aTtb AaHHbIE

O nopbiBax, cCONOCTaBUMbIE C AaHHBIMU PETNCTPALNN Ha APYTUX CTAHLMAX, a TAKXKE NMoJly4aTb
TOYHbIE N HAAEXHbl€ 3Ha4Y€HNA CpeAHNX KBaApaTU4eCKnx OTKJ/IOHEHU.

Mpexae 4em 3a4aTb AMHAMUYECKME XapaKTEPUCTUKM CUCTEM 4151 U3MEPEHUs NapamMeTpoB
BeTpa, Heo6xo0A4MMO onpeAenUTb MUHUMa/IbHYIO PErMcTpupyemyto NpoAOIXKUTENIbHOCTb
nopbiBa C y4eToM TpeboBaHUI No/ib30BaTens. KCTPeMasibHble 3Ha4eHMs napaMeTposB

BeTpa B OCHOBHOM MCMOJIb3YIOTCA A1 NOATOTOBKM NpeaynpexaeHnin 06 onacHbix

ABNEHUSAX, a TaKXKe A5 KIMMATON0rM4ecknx 0606LLLeHUn SKCTPpemMasbHOM Harpy3Kku

Ha 34,aHus, COOPYXXeHUsA U caMoneTbl. BaxHO NOHMMaTb, YTO KPAaTKOBPEMEHHbIE NOPbIBbI

HW MO BPEMEHMU, HU MO FOPU3OHTAJIbHON MPOTAXKEHHOCTU He CMOCO6GHbI B NOIHON Mepe
oKkasaTb paspyLuatollee Bo3encTame Ha 60oabline coopyskeHunsa. CornacHo 3akao4eHunto
BMO (WMO, 1987) paHHble 0 nopbiBax BeTpa NPOAO/IKUTENIbHOCTLIO TPU CEKYHAb
yAOBAEeTBOPAIOT TpeboBaHmAM 60/bLLUNMHCTBA NOTEHLMA/bHbBIX MOAb30BaTenei. [pu cnibHOM
BETpE MOpPbIBbl BETPa NPOAO/IKUTENIbHOCTHIO OKOJIO TPEX CeKYH/, COOTBETCTBYIOT «Mpobery
BeTpa» (NPOAONXKNTENbHOCTb MOPbLIBA, YMHOXEHHas Ha CPeAHIO CKOPOCTb BeTpa) oT 50

10 100 M. OTOro 4O0CTaTO4MHO A48 TOro, 4TO6bI PaspyLLUNTb COOPYKEHMA XapakTEPHOro pasmepa
ANg npuropoga/ropoaa Uamn noABeprayTb UX MakCMMasbHOW Harpy3ke oT NOTeHLWanbHO
paspyLmnTeNbHOro nopbisa.

CranpapTHoOe OTK/IOHEHMEe HanpaBseHNs 1 CKOPOCTU BETPa MOXHO Nerko BblYNCINTb

N5 BBIBOPKM C UHTEPBaAIOM OKOJ/10 O4HOM CEKYH/bl C MOMOLLbIO MUKPOMNPOLECCOPHOTO
o6opynosaHus. HactoTta BbI6OPKU He J0/1KHA ObITb CINLIKOM 60/bLLON, MOCKObKY AATYNK
cam no cebe crnaxunBaeT BeTep B Npeaenax AJNHbI NyTU BO34YLUIHON YaCTULLbl ;O MOMEHTa
cpabatbiBaHua gatyuka (Wieringa, 1980b). B 60nbLUMHCTBE CNyYaeB AOoCTaTOYHa YacToTa
Bbl6opkyM B 0,25 I, HO 3TO 3aBUCUT OT AJ/IMHBI Ny TU BO34YLIHOMN YaCTULbl 4O MOMEHTa
cpabaTblBaHMA faTtynKa U CKOpOCTU BeTpa. TeopeTnyeckne OCHOBbI ONpeAe/eHNs 4acToThl
BbI6GOPKM NOAPOGHO paccmMoTpeHbl B ToMe V, rasa 2 HacToswero PykoBoAcTBa.

OpHoBpeMeHHOe BblYMC/IeHNe CpeAHero KBaApaTN4eCckoro OTKIOHEHMSA TOPU30HTaIbHOM
cocTasastoLeli BeTpa 3a 10 MMH COBMECTHO C BbISIBNEHMEM NOPbLIBOB BeTpa

C NPOAOIKNTENIBHOCTBIO B HECKO/IbKO CEKYH/, NPeAbABNAET MHTEPeCHble TpeboBaHMs

K 971eKTPOHHbBIM (hUabTpaM. XapakTePUCTUKN PErMCTPUPYEMbIX MOPLIBOB 0COOEHHO 3aBUCAT
OT NapamMeTpoB pUbTPa, Tak 4TO Ha NPaKTUKe CUCTEMbl ONTUMU3UPYIOTCA UMEHHO A4

HUX. JII060M HU3KOHACTOTHbIN DUALTP, NPUMEHSAEMbIN 419 onpeAeneHns MakCUManbHbIX
NOPbLIBOB, M3MEPEHHbIX C MOMOLLLbIO BbICOKOHACTOTHbIX aHEMOMETPOB, CI1aXXMBaOLLLNX
[AaHHble Ha UHTepBaJie B HECKOJIbKO CeKYH[, MOXET 3aHU3NTb CpefiHee KBaJpaTnyieckoe
OTKJIOHeHWe Ha BeMYnHY A0 10 %. DTO 3aHMXKEHNE MOXHO CKOPPEKTUPOBATb, €C/IN TOJIbKO
N3BECTHbI XapakTepuCTUKM (UALTPOB B U3IMEPUTENIbHOWM LienoYyke. Ha npakTuke 3aHuxeHne
4acTo OKa3blBaeTCA MEHbLUWM, MOCKO/bKY, KOrAa CpefHee 3Ha4YeHne CKOPOCTN BeTpa UMeeT
NONOXMNTENbHbIN UM OTpULLATENIbHBIN TPEHA, CPefHee KBagpaTnyeckoe OTK/I0HeHne
yBenmnunsaetcs. C Apyroii CTOPOHbI, MOXXHO HE3aBUCUMO 3aNnCbiBaTb NCXOAHbIN CUTHAN
6e3 Kakon-1nM60o pUabTPaL MK C LLe/blo NONyYeHUS HECMELLEHHOM OLLeHKN CpeaHero
KBaJpaTU4ecKkoro oTk/IoHeHMA. B cnepytolem pasaene AaHbl pekoMeHauum no co3faHnio
CUCTEM AN N3MePEHMUS BeTPa C KOHKPETHBIMU 3HaYeHUAMMU XapakTepUCTUK PUIBTPOB.

[.ns TO4HOro n3MepeHns MakCMMasibHbIX MOPbLIBOB XenaTesIbHO AenaTb Bbl6OpKY 13 paaa
OT(UNBTPOBAHHbIX 3HAYEHWI XapakTepuUCTUkK BeTpa Kaxable 0,25 ¢ (yactoTta 4 ). MoxHO
NCnosib30BaTb BbIGOPKY 60/1€e HNU3KOWM YacTOThbl, OAHAKO C/iefyeT NPUHMMaTb BO BHUMaHMe,
4TO OLLeHKa MaKCMMasibHOro 3Ha4eHusa 6yaeT B 60bLUMHCTBE C/y4aeB 3aHUXeHA, MOCKO/bKY
3KCTpeManbHOe 3Ha4YeHne NopbiBa B OTUILTPOBAHHOM PSfe MOXeT NONacTb B MPOMEXYTOK
MeXy oTcHeTaMu.
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YTo KacaeTcs HanpaBeHUs BETPA, TO CledyeT nsberatb Kakoi-nm6o AoNONHUTENbHOM
(punbTpaLMm NOMUMO BO3HUKAIOLLLEN 3a CHET UHEPL MU (hatorepa. ITO O3HAYaeT, YTo A
60NbLINHCTBA MOAeNel htorepa CTaHAapPTHOE OTK/IOHEHME HanpaBAeHUS BETPA MOXET BbITb
onpefeneHo C TOYHOCTbo A0 2 %.

[lns TOYHOrO pacyeTa CpefHero KBaApaTMyYeckoro OTKJIOHEHUs HanpaBieHUs BeTpa TpebyeTcs
MUHMMaNbHas pa3peluatollas cnocobHOCTb NpoLecca oundPOBKM CUrHana, KoTopas 4acTo
OCYLLLeCTBASAETCS NOCPEACTBOM LUDPOBOro KOANPYIOLLErO YCTPOMCTBA, YCTAHOB/IEHHOIO Ha OCK
¢ntorepa. B 3ToM cnyyae BNosHe AOCTAaTOYHbIM ABNSETCS pa3peLleHmne 7 6UT, Tak Kak Npu 3Tom
cpeAHee KBapaTMYeCKOe OTK/IOHEHME B 5° MOXET 6bITb U3MEPEHO C HEONPEAENEHHOCTbLIO

no 1% (WMO, 1987).

5.8.3 PexomeHpgauum no KOHCTPYMPOBaAHUIO CUCTEM A1 USMEepPEeHUnA Be'rpa‘

CucTeMbl AN5 U3MEPEHUs NapaMeTPOB BETPa MOTYT UMETb CaMble pa3Hble KOHCTPYKLLMM, TaK

4TO B ;l@aHHOM [1aBe HEBO3MOXHO ONNCaThb BCE BO3MOXHbIE BapyaHThl. 34eCb NpUBEAEHbI 1Ba
pacnpocTpaHeHHbIX NPUMepa: OAUH C MPEVUMYLLLECTBEHHO aHa10roBo 06paboTKo cUrHana,
a apyrovi c undposoin o6paboTtkon curHana (WMO, 1987).

lNepBas cncrtema COCTOUT M3 aHeMOMeETPa, A1 KOTOPOro AJIMHa NyTW BO34yLUHOM

YyacTuubl 0 MOMeHTa cpabaTbiBaHMS AaTyMKa COCTaBAsSeT 5 M; UMNY/IbCHOrO reHepartopa,
BblpabaTbiBaloLLEro MMNy/bCbl C YaCTOTOM, MPOMOPLMOHANIbHON CKOPOCTM BPaLLLEeHNS
aHeMomeTpa (>kenaTesibHO HECKO/IbKO UMMYJIbCOB 3a OAMH 060POT); cHeTYMKa, KOTOPbIN
cyuTaeT MMNynbChbl ¢ MHTepBasom B 0,25 ¢, U Mukponpoueccopa A8 BbIYUC/IEHNS CPeAHUX
3Ha4YeHU CKOPOCTM BETPa M CTaHAAPTHOIO OTK/IOHEHMSA 3a AeCATUMMHYTHbIE MEPUOAbI
BPEMEHW Ha OCHOBE AaHHbIX, NoaydYaeMbix kaxable 0,25 c. MNpeaenbHble 3Ha4Y€HNSA JOMXKHBI
onpeaenaTbCa Ha OCHOBE TPeXCeKYHAHbIX CPeAHNX, HanpPUMep, MOCPEeACTBOM CKOJ/b3SLLENO
ocpeAHeHus AaHHbIx nocnegHux 12 samepos. Ckonb3sllee ocpegHeHune ceayet
npoun3soanTb kaxable 0,25 ¢ (T. e. c nepekpbITMEM TPeXCEKYHAHbIX MHTEPBaJIOB OCPEeAHEHMS
kaxable 0,25 ¢). HanpaeneHue BeTpa n3mepseTcs ¢ noMoLbio torepa (4719 KOTOPOro AnHa
He3aTyxaloLLei BO/IHbl COCTaBASAET 5 M, CTeneHb 3aTyxaHns — 0,3), CHa6XeHHOro LMdpPOBbLIM
npeobpasoBartenemM B 7 61T, NPOU3BOAALLUM BbIOOPKY AaHHble kaxxayto cekyHay. CpeaHne
3Ha4YeHUA 1 CTaHAAaPTHbIE OTK/IOHEHMS BbIYNCAAIOTCS 3@ AeCATUMUHYTHbIE NEPUObl BDEMEHMU,
B TeYeHMe KOTOPbIX Noc/aeA0BaTe/IbHble BBIGOPKM MPOBEPAIOTCA Ha HENPepPbIBHOCTL. Ecan ase
cnefylowmx ApYyr 3a ApyroM BbIOOPKM Hanpas/ieHMa BeTpa oTinyatotca 6onee yem Ha 180°,
TO pa3HMLa COKpaLLLaeTcs 3a cHeT NpMbaBaeHNs K 3HaYE€HUSAM BTOPOW BbIGOPKM UM BblHUTaHUSA
13 HMx 360°. Ecan onvHa nyTv BO34YLLHOWM YacTULbl ;O MOMeHTa cpabaTbiBaHMA gaTynka
cocTaBnseT 5 M Ans aHemomeTpa 1 ptorepa (cteneHb 3atyxaHus 0,3; AnMHa He3aTyxatoLeln
BOJIHbI 10 M), TO cpeAHMe KBagpaTUYeCKne OTKJIOHEHNSA CKOPOCTU 1 HanpaBieHus BeTpa
yMeHbLuatoTcsa Ha 7 % n 2 % cooTBeTCTBEHHO. [1POA0/IKMTENBHOCTD MOPbIBA, COOTBETCTBYIOLLLAS
Takol n3mMepuTebHOM Liernoyke (B COOTBETCTBMM C onpeaenerHnem B 5.1.1), coctaBniseT okoo
Tpex CekyHa.

Bropas cuctema cocToUT N3 aHeMOMeETpa, PacCTOsSHUE OTK/IMKa KOTOPOro COCTaBgeT 5 M,
reHepaTopa HanpsXeHus, BbipabaTbiBaloLLLErO HanpsXXeHne, NPONOpPLMOHaIbHOE CKOPOCTH
BpalLeHNs aHeMoMeTpa Npu exxeceKyHAHOM Npeobpa3oBaHUM CUrHaNa U3 aHan0roBom

dopmbl B ungposyto, n LnppoBo 06paboTkn n3mepeHunin. [1na nsmepeHuns HanpasaeHus
BeTpa ucnosnb3yetcs iorep C 4IMHON He3aTyxatoLwen BOSHbI 5 M 1 cTeneHbio 3aTyxaHma 0,3
npu exxecekyHAHOM nNpeobpa3oBaHnM 13 aHanNoroBon hopmbl B LMPOBYIO 1 NOCeAYIOLWEM
BbIYNCIEHUN CPeAHUX 3HAYEHWNIN HanpaB/eHUs N ero CTaHAapPTHbIX OTK/IOHEHUI AN5 LM POBbIX
BbI6OpOK. /1719 onpefeneHns MakCMMaibHOro NopbiBa BeETpa reHeprpyemMoe AaT4HMKOM
HanpsxeHune PUILTPYeTCA C NOMOLLbIO DUAbTPa CUCTEMbI NEPBOrO NopsAKa NPU MOCTOSAHHOWN
BPEeMeHM, COCTaBAAIOLLEN OHY CeKYHAY, U Mpeobpa3yeTcs 13 aHanoroson hopmel B LMPOBYIO
kaxaple 0,25 c. Yto kacaeTcs unbTpaumm, 3Ta CUCTEMa HEMHOTO OT/IMYAETCS OT NEPBOIA:
CTaHAapTHbIE OTK/IOHEHUS CKOPOCTM BETPA U €ro Hanpas/ieHns crnaxueatotca Ha 12 % 1 2 %
COOTBETCTBEHHO, a MMHMMasIbHasa NPOAOJIKUTENBHOCTL MOPbIBa COCTaBAAET MPUMEPHO TPU
cekyHAbl. B 31O cucteme BmecTto ALLT Tak>ke MOxeT 6bITb MCNO/b30BaH NEPbEBON CaMonuceLl,

' PekomeHgoBaHo 10-# ceccueit Kommccun no npu6opam 1 metoaam HabnoaeHnin (1989 r.).
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COG,CI,VIHEHHbIVI C aHaJ1IoroBblM BbIXO40M YCTpOVICTBa. B atom c/ly4ae MO>XHO CHUTbIBATb TOJIbKO
cpegHue n npegesibHble 3Ha4€HUA CKOPOCTU U HanpaB/1€EHWA BETPA, a NPOAO/IKUTE/IbHOCTb
M3MEPAEMOro nopbiBa COCTAB/AET OKOJ10 TPEX CEKYH/, €C/IN TOJIbKO VICI'IOI'IbByeMbII7I nepbeBon
camMonucey He crna>XmBaet CUrHan CujibHee, 4emMm Ll,I/ICprBOVI CbVIfIpr nepBoOro nopAaaka.

OnuncaHHas Bbilwe npoueaypa o06paboTkn curHana cootseTcTByet PekomeHgauunm 3 (KIMMH-X)
(BMO, 1990) v rapaHTupyeT onTumasbHyto To4HOoCTb. OaHaKo 3Ta npoueaypa AOBOAbHO
C/10XHa 1 TpebyeT NPUMEHEHMA CKOJIb3SLLEero OCPeHEHNS N CPaBHUTEIbHO BbICOKOWM YaCTOThbI
BbIOOPKU. 115 MHOTMX NPYMEHEHNI COBEPLLUEHHO NPMEMJIEMO COKPaTUTb AUCKPETHOCTb
N3MepeHunsa 40 OAHOIo N3MepPEeHUs KaxAable TPU CeKyHAbl MPU YCIOBUK, YTO CUTHAN OCpeaHAeTCs
Nno HenepecekawLMMCs TPeXCeEKYHAHbIM MHTepBaiaM. B pesynbtate MMHMManbHas
perncrpvpyemas NpoAo/HKMTENIbHOCTb MOPbIBa COCTABASAET NATb CEKYH/, a CpefHee
KBaZpaTnyeckoe oTKJI0HeHMe yMeHbLuaeTcs Ha 12 % (Beljaars, 1987; WMO, 1987).

5.9 PASMELWWEHWUE NPUBOPOB A1 HABJIOAEHUA 3A BETPOM
5.9.1 OOLwee onucanue npoGnem

CKopoCTb BeTpa 3Ha4MTe/IbHO YBE/IMYNBAETCA C BbICOTON, 0COOEHHO Haj HEPOBHOM
NOBEPXHOCTbIO. B cBA3M € 3TMM Gblna onpeaeneHa cTaHAapTHas BbICOTa yCTaHOBKM
BETPOM3MepUTE/IbHbIX NPUOOPOB Ha OTKPbLITOM MecTHOCTU, paBHasa 10 M. CooTBeTCTBYOLW M
CABUWT HanpasJ/ieHMA BeTpa C BbICOTON HaJ OTKPbITON MECTHOCTbIO OTHOCUTE/IbHO MaJsl, U Npwu
HaboAeHNsAX 3@ BETPOM Y MOBEPXHOCTU 3EMJIN MM MOXHO nNpeHebpeyb. OnTuManbHbIM
MecToMm Ans HaboaeHns 3a BETPOM SBASETCA Takoe, rae HabntogaeMblli BeTep ABASETCA
penpe3eHTaTUBHbIM 415 y4acTKa MECTHOCTM pa3mMepoM, MO MeHbLUEN Mepe, B HECKOJIbKO
KWJIOMETPOB WU/IN TAe BETeP MOXET ObITb 1€rko NPUBEAEH K penpe3eHTaTUBHOMY.

Ecnn mecTtHOCTB HEPOBHaA, nepecev4eHHas nin c HeOLI,HOpOLI,HOVI NOBEPXHOCTbIO, TO

M CKOPOCTb, N HalpaB/ieHNE BETPaA MOTyT 3HA4YUTE/IbHO NCKa>XaTbCA. Bo MHOrmx cnydaax
BO3MOXXHa KOPPEKTUPOBKa Ha6)'|l0,£l,eHI/Il7l 3a BETPOM, U yXKe NOABNAAIOTCA CPEeACTBa A/14 pacHeTa
COOTBETCTBYHOLLMX NOMpPaBOK. C Le/IbO yny4dleHna penpe3eHTatTMBHOCTUM AaHHbIX O BETPE
cenyert nepefaBatb NOJ/Ib30OBaTE/IAM HeO6XO,CI,I/IM)/IO VIHCIZ)OpMaLI,l/IIO 419 NpOBeEAEHUA TAKUX
KOPPEKTUPOBOK B AOMOJ/IHEHUNE K AaHHbIM MPAMBbIX M3mepeHm7|.

59.2 PasmewieHne aHeMOMeTPOB Hap cyluen

CraHpapTHad BbiCOTa yCTaHOBKM NPUGOPOB A5 HabNtoAeHWI 32 BETPOM Haj OTKPbITOM
POBHOI MeCTHOCTbIO cocTaBigeT 10 M Haj MOBEPXHOCTbIO 3eMAN. OTKPLITBIM CHYUTaETCS
y4aCcTOK MECTHOCTU, Ha KOTOPOM PaCCTOSIHNE MeX/Yy aHEMOMETPOM U IIO6bIM MPenAaTCTBUEM
paBHO He MeHee YeM AecATUKPaTHOM BblcoTe NpenaTcTBus. HabnoaeHns 3a BeTpowm,
NPoBOAMMbIe C NOABETPEHHOM CTOPOHbI OT rPYNMbl AePEBbEB, 34aHUN AN APYTUX
NpensaTCTBU, He NPeACTaBAAIOT 0COO0M LLEHHOCTU 1 coaepykaT Mano nHgopmaumum

0 HEBO3MYLLEHHOM MOTOKe BO3A4yxa. [10CKo/IbKy BOJTHOBbIE BO3MYLLLEHMS BO3/YLLIHOIO NOTOKa
MOTyT pacnpoCTPaHATLCA Ha paccTosHMe, paBHOe 12-15-kpaTHO BblCOTE NPEnATCTBUSA,
TpeboBaHuMe 06 yaaneHun oT NPenAaTCTBUIA Ha PacCTOsIHUE, paBHOE UX AeCATUKPaATHOW BbICOTE,
AaBnseTcs abCoNOTHO MUHUMabHBIM. Ha npakThke YacTo 6biBaeT TPYAHO HAMTU XOpoLLee UK
Jaxke y0BNeTBOPUTE/IbHOE MECTO PasMeLLeHNs CTaHL MM NS U3MepeHus BeTpa. BaxkHocTb
onTMMasibHOro BbIGOpa pacrnosoxeHNs MecTa U3MepPeHNs BeTpa TPYAHO NepPeoL,eHNTb, TeM
He MeHee TPYAHO AaTb YHUBEpPCa/bHble pekoMeHJauunmn o 3Tomy Bonpocy. B HekoTopbIx
cnyyvasx, ofiHaKo, AaHHble MOTYT ObITb 3HaYUTENIbHO CKOPPEKTUPOBaHbI C MOMNpPaBKOM

Ha NpenaTCcTBMA caeaytowmm obpasom:

a) paccTosiHue o0 npenaTcTBus 6onee Yem B 30 pa3 npeBbILLAET €ro BbICOTY: Nonpaska
He TpebyeTcs;

b) paccTtoaHne A0 NpenAaTCcTBUA 6onee yem B 20 a3 npeBbILLaeT €ro BblCOTY: NMornpaBkKa MOXeET
NPUMEHATLCH;
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C) paccTtoAaHne A0 NpenAaTCcTBUA 6onee 4yem B 10 a3 npesbiLLaeT €ro BblCOTY: NMornpaBka MOXeET
NPUMEHATbCA B HEKOTOPbIX CUTYaLUAX C ocobon OCTOPOXHOCTbIO.

CnepyeT OTMETUTB, YTO, KOFAa PacCTOAHNE He NPeBblLlaeT ABaLaTUKPaTHYO BbICOTY
NPenAaTCTBUSA, MOrPELLIHOCTb NU3MEPEHHOrO 3HAY€HUS 1O KOPPEKTUPOBKN MOXET COCTaBAATb
[0 25 %, a korga pacctosiHme npubansmtensHo B 10 pa3 npesbillaeT BbICOTY NPenaTCTBUS,
N3MepPEHHOE 3Ha4YeHMe MOXET B HEKOTOPbIX C/Tydasx Aaxe yKa3blBaTb Ha MPOTUBOMOJIOXKHOE
Hanpas/eHue.

bonee nogpobHas MHopMaLmsa 0 KOPPEKTUPOBKE AaHHbIX C y4eTOM pa3MelleHms npubopa
copepxutca B 5.9.4.

B Tabnuue 5.3 kpaTko npMBOANTCA KnaccudurkaLlma naowanok no HabaoAeHUo 3a BETPOM

Ha OCHOBe pa3MeLLeHNa U yCTaHOBKMN NpMbOopoB. [laHHble B NOJIHOM 06beme o knaccnudurkaumm
pasMelleHmsa N1oLWanokK 418 Ha3eMHbIX CTaHLUI NPU3eMHbIX HabIoAeH WA, BKIOYas
[AOMOJHUTE/IbHbIE PYKOBOASLLME yKa3aHUs MO BbIGOPY NIOLLAAKN 1 MECTOMONOXEHNIO AaTHmMKa
BETpa B LLe/151X MOBbILLIEHNS PenpPe3eHTaTUBHOCTM AaHHbIX, MOXHO HalTW B HACTOsLLLEM TOME,
rnasa |, npunoxenune 1.D.

Heob6xoanMo yunTbiBaThb ABa BaXHeNLINX acnekTa. Bo-nepebix, aHeMoOMeTpbI cneayerT,
HaCKO/1bKO 3TO BO3MOXHO, pacnosiaraTe nojasbliue OT MECTHbIX NPEenATCTBUI. B Tex cnyvasx,
KOrAa n3MepeHus BeTpa NPOBOAATCA HE Ha BEPLUMHE MayTbl UK BbILLKKM, a COOKY OT Hee,
npubopsbl cnefyeT pasMellaTb Ha BBIHOCHbIX LUTAHrax, AJIMHa KOTOPbIX COCTaBsET, Kak
MUHUMYM, TPU WNPUHBI MadTbl Unu Beiwkn (Gill et al., 1967). MNpu pa3meleHm npub6opos
Ha 34aHUAX OHU JOJ/IKHbI ObITb NPUMNOAHATbI Ha/, KPbILLEN He MeHee, YeM Ha LUMPUHY 34aHUS.
Bo-BTOpbIX, CieayeT Twate/lbHO ONMUCbIBaTb COCTOAHNE OKpY>KatoLel mectHocTu (Wieringa,
1983). JonxHa 6bITb, KAK MUHMMYM, COCTaB/1eHa KapTa OKPeCTHOCTEN CTaHL MW B paanyce

He MeHee 2 KM, ONK1CbIBatoLLLas PacnosioXeHne 1 BbICOTY NPENATCTBUN U pacTUTENIbHOCTH,
oporpaduio MECTHOCTU U T. N. VI3MeHeHns, NpOonCXoadLLMe B OKPECTHOCTAX CTaHLUK, Takue
KaK, CTPOUTENbCTBO 34aHNIN NN YBEUYEHWE BbICOTbI ePeBbeB, AO0/MKHbI ObiTb MCHEpPMbIBatOLLLE
onuncaHbl B JOKYMEHTaLUUmM CTaHu M. Takxe A0KHbI 6bITb NOAPO6HO ONMCaHbl pasMeLLleHHble
Ha cTaHuMu Nprbopbl.

Ta6bnuua 5.3. Knaccnpmkaumsa nnow,aaok no HaénoaeHUIO 3a BeTPOM Ha OCHOBe
pasmMelLeHUs N yCTaHOBKU NPpU6GoOpoOB

PaccmosaHue om maymei PaccmosiHue om damyukos He yyumeisame
Knace 00 OKpyXKaroujux 00 y3kux npensmcmeuti®  [lokazamens knacca e0UHUYHble
npensmcmeuti’ (c sbicomoli > 8 m, ulepoxoeamocmus npensmcmeus
(c sbicomoli h) wupuHot w) HUXe X M
1 >30h 215w 2-4 (kospduuneHt x=4
LLIepOX0BaTOCTH
<0,1m)
2 >210h 215w 2-5 (koadppuumneHT x=4
LLIEepOX0BaTOCTK
<0,25m)
3 25h 210w x=5
4 >2,5h He nmeetcsa npenatcreuii x=6,
CYrNOBOW LUMPUHOM npu UsmepeHnmn
>60° n BbicoTon > 10 M 210m

B paanyce 40 m

5 He otBevaer TpeﬁOBaHVIHM HW OAHOTO ApYyroro kaacca

Mpumevanns:

a [MpenatcTBrem cHnTaeTca 06bLEKT, UMEIOLLMIA YIIOBYIO WKpUHY > 10°.

b Y3koe npensaTcTBMe — 3T0, HaNpuMep, MayTa, TOHKOe JlepeBo N (poHapHbIl CTONG.
¢ OnpepgeneHune «epoxoBaToCTV» NPUBOANTCSA B MPUNOXEHNM K AaHHOV FaBe.
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B Tex cnyyasx, korga ctaHaapTHas ycTaHOBKA HEBO3MOXHA, aHEMOMETP A0JIKEH
yCTaHaB/IMBATbCS Ha TaKOW BbICOTE, 4TOOLI Ha €ro NOKa3aHWs He BN MeCTHble NPenaTCTBUS,
a Takxe 4To6bl 3TN NOKa3aHMs NO BO3MOXHOCTW AaBaiv NpeAcTaB/ieHne O TOM, KakuM 6bl Bbl
BeTep Ha BbicoTe 10 M Npun OTCYTCTBMMN NOBAN30CTU KaKNX-TMOO NpenaTcTBMin. Ecnm nsmeHeHuns
penbeda MECTHOCTM NO a3UMYTY He3Ha4uTe IbHble, TO aHEMOMeTpP 0ObIYHO NOMeLLaloT

Ha ypoBeHb, NpesBbiwatowmin 10 M Ha BEINYMHY, 3aBUCSLLLYIO OT NOKa3aTe s LepoxoBaToCcTu
OKpYy>KatoLwen MeCTHOCTH Z, (CM. NpuioxeHune): okono 13 m npu z,=0,1 M 1 okono 19 M

npu z,=0,5 M. Kak nokasaHo B pa6ote Wieringa (1980b), cTpaTerns noBbllLEHNs YPOBHA
pa3melleHna aHeMopyMbomeTpa He paboTaeT B C/lyyae, KOraa BblCoTa pesibedpa 3Ha4YnUTeIbHO
n3meHseTcs c asumyTom. Celivac MMeTCA NPOCTbie MeTOAbl KOJIMYECTBEHHOM OLLEHKN
BAnAHMA Tonorpacdum mectHoctn (Walmsley et al., 1990), a ana onpeneneHns nonpasok

Ha pa3melleHne npubopa B yCI0BUAX HEOAHOPOAHOM OKPY>KatoLLLelh MECTHOCTM MCNOb3YyHOTCA
KAnMmaTonormyeckme paabl AaHHblx o nopsiBuctocTu Betpa (Verkaik, 2000). Evans and

Lee (1981) u Grimmond et al. (1998) paccmaTpuBaloT xapakTep 3Toi npo6aemMbl A48 YCI0BUIA
ropoaa (cM. Takxe ToM lll, rnaBa 9 HacToawero PykoBoacTsa).

B ycnoBusax norofbl C oTpuLLaTeIbHON TemMnepaTypon Heob6xoAMMO NMPUHUMaTbL 0cobble Mepbl
AN19 3aLLMTbl BETPOBbLIX MPUOOPOB OT rosiosieaa 1 obneaeHeHns. B HekoTopblix paioHax,
BO3MOXHO, C/leflyeT NpeAyCMOTPeTb MCKYCCTBEHHbI 060rpeB OTKPbITbIX YacTeli BETPOBbIX
npu6opoB c nomoLbio, Hanpumep MK-usnyyvatens c aBTomatmyeckmm nogaep>kaHmem
3ajaHHoOl TeMnepaTypbl. [1ns onpeaeneHHbIX BUAOB BETPOM3MEPUTENbHBIX MPUOOPOB YyKe
pa3paboTaHbl cneLmabHble SKpaHbl 4714 3aLLKUTbl OT rononesa n obneaeHenmsa (cm. Curran
etal., 1977).

593 PasmeuwieHne aHeMOMeTpOB Ha Mope

Bce 60nee HacyLHOWM CTAaHOBUTCA NOTPEOHOCTb B UHCTPYMEHTa/IbHbIX M3MEPEHNAX

BeTpa Ha Mope, 0COBEHHO C MOMOLLbIO HEOBC/TY>KMBAEMbIX aBTOMaTUYECKMX CUCTEM

(cm. Takxe Tom 11, rnaBa 4 HacToswero PykoBoacTBa). PeleHne 3ToM 3aga4m CONpsixkeHo
conpeaeneHHbIMU TPYAHOCTSAMU, MOCKOJIbKY B MOPCKUX YC/IOBUAX, U3-3a COCTOSHUS MOPS 1/
nnu konebaHnsa ypoBHS NPV NPUANBE U OT/INBE, HE BCErAa MOXHO BbIMOIHUTb CTaHAAPTHOE
TpeboBaHue, pa3paboTaHHOe A4 CyLUW, MO yCTaHOBKe Npn6opoB Ha BbicoTe 10 M. O4yeBuaHOE
pacnpocTpaHeHne Ha MOPCKUe YC/IOBUS KPUTEPUS YCTaHOBKM Npmnbopa Ha cyLue NpuBOAUT

K MBIC/I O TOM, YTO Ha 3aKOpeHHbIx Bysx, HaNnpumep, cneayeT yCTaHaB/MBaTb aHEMOMETP

Ha BbicoTe 10 M HaZ BaTepanHuel 6ya. OgHako ApyrMe NCTOYHUKN OLLIMOOK 3a4acTyto ABIAOTCA
60/nee 3HaYNTEeIbHBIMU, YEM Te, KOTOPbIe CBA3aHbl C Ppa3/IMYHONM BbICOTON pa3MeLLeHmns
BETPOBbIX NpM60opoB (cM. 0630p B WMO, 1981). B cnyyae cTaumoHapHbIX NaatpopmM n Cyaos
OYeHb BaXHO, YTOObI A4AaTYMKM BETPa yCTaHaBIMBAIMCh OCTAaTOYHO BbICOKO Haj naaTdopmoit
W ee HaACTpoMKaMu, 419 TOro 4Tobbl n3bexarb 3a4acTyto JOBOJIbHO CU/IbLHOTO BAUSAHUA

camoi nnatgopMbl Ha T0KabHYO CTPYKTYpPY Nons BeTpa. B obuiem cnyyae Henb3s € NOMHOM
YBEPEHHOCTbIO YTBEPXAaTb, YTO Ha AAaTUYNK BETPA HE BIMSET KOHCTPYKLMSA NaaTtgopmbl,

[axe eCc/in OH PacnosioxXeH no kpanHen mepe Ha 10 M BbiLLe CamOro BbICOKOTO MPenAaTCTBUA
Ha nnatcdopMe, 3a UCKIOYEHMEM TeX C/lydaeB, Koraa niatopma OTHOCUTENIbHO Mana.

B 0630pe BMO (WMO, 1981) pnenaetcs BbIBOA O TOM, YTO A/18 NOYYEHUS TOYHbIX U MONE3HbIX
pe3ynbTaToB M3MepPeHUN BeTpa Cc/efyeT oTAaBaTb NPUOPUTET NPaBUIbHOMY PaCnoNOXeHUIO
NpM60OpPOB B MOPCKMX YCIIOBUAX, & HE pasMeLL,eHN0 NPMOBOPOB Ha CTaHAapPTHOM BbicoTe 10 m
(WMO, 1989). HecmoTps Ha TLLaTebHbIN BbIGOP pasMell,eHs aHeEMOMETPa, Ha NpakTuke
3a4aCTy0 HEBO3MOXHO M3bexarb CBA3aHHbIX C 3TUM ownbok. C uenbto obecnevyeHms
BO3MOXHOCTU NPOBeAEHNA KOPPEKTUPOBKN AaHHbIX C y4ETOM BbICOTbl MU3MEPEHNS

1 BO3MYLLLEHMS BO3/YLLIHOrO NOTOKa HE06X0AMMO UMETb 3aNnUcb U NOAPO6HY0 MHDOPMaLMIO
0 pa3MmeLLeHNM aHeMOMETPa, a Takxe o nnatopme UK TUne cyaHa (reomeTpuyeckas popma,
pa3mep). B cnyyae, korga ckopocCTb BeTpa M3MepSeTca Ha BbiCOTe CyLLecTBeHHO 6onbliein 10 m
(7. e., KOraa COOTBETCTBYOLLMIN KO3 PULMEHT NpuBeaeHUs npesbiwaeT 1,2), Heo6xo04MMO
NPMBECTU CKOPOCTb BeTpa K ypoBHto 10 M nyTem npoueayp, PEKOMeHAYEMbIX B C/IEAlyIOLLEM
NyHKTE, N C UCNO/Ib30BAHNEM MOCTOSIHHOWN, COOTBETCTBYIOLLEN «OTKPBITOMY MOpPIO» B Tabnnue,
npvBeAeHHOW B MPUIOXEHUN.
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594 KOPPEKTMPOBKa AaHHbIX C y4€TOM pasMelleHusa AaTuiukos

Mpw HabnoAeHNAX 3@ NPU3EMHBIM BETPOM BPA/, /I BO3MOXHO M36exatb npobaem, CBA3aHHbIX
C pasMelleHnem npubopoBs. TpeboBaHME OTHOCUMTENIbHO Pa3MeLLLEHMS CTAaHLMW Ha OTKPbITON
POBHOW MECTHOCTW BbIMOJIHUTb CIOXKHO, MO3TOMY A1 60NbLLIMHCTBA CTAHLMI Ha CyLue, rae
NPOU3BOASATCA U3IMEPEHMS BETPA, BO3HMKAIOT TPYAHOCTH, CBSA3aHHbIE C BO3MYLLLEHMAMMW BETPA,
Bbl3BaHHbIMW 1160 oporpadueir, TM60 HEOAHOPOAHOCTbIO MOBEPXHOCTU, NGO C TEM U APYTUM
opHoBpemeHHo (WMO, 1987; Wieringa, 1996).

ﬂCHO, 4yTO OLIJI/I6KVI, AonyuieHHble Npu pa3sMelleHnn 4aT4NKOB BETPa, CO3aloT I'Ip06}'IeMbI ansa
nosb3oBaTenemn [OAaHHbIX O BETPE M 3a4acCTyto Ae€NatoT 3TN JaHHbIE 6ecnonesHbIMK. ITa npo6nema
aBnseTcs 0cobeHHOo cepbe3Hoi/’| npun NCNoab30BaHMN AaHHbIX B YNC/IEHHbBIX MOAENAX MPOrHo3a
norogsbl, rae CywecrtsyeT TEHAEHLUA K pa34e/ibHOMY aHa/In3y nosnemn BE€Tpa 1 AaBJ/iIeHNA. ﬂ,aHHbIe
O Npn3eMHOM BETPE, OAHAKO, MOTYT 6bITb NCMO/Ib30BaHbI Ana nHnymanmsaumm moaesim ToOJibko

B TOM C/1y4ae, €C/1IM OHUN ABJIAOTCA PENpPe3€eHTaTUBHbIMU 14 60bLIOWN TeppuTopunn. 270
O3Ha4aeT, 4To OLIJI/I6KVI, CBA3aHHbIE€ C MECTHBIMU YC/TOBUAMUA VI/VI}'IVI HECTaH,CI,apTHOVI BbICOTOM
Ha6)'|l0,£l,eH nAa, A4OJ1KHbI ObITb YCTpPpaHEeHHI.

KOppeKTVIpOBKa AaHHbIX Ha6}'IIO,CI,eHVII7I 3a BETPOM /14 JTOKa/IbHbIX YCHOBMVI pa3smMeleHns
MOXET NPOn3BOANTLCA TOJIBKO NPUN HA/TMYUN AaHHbIX l/I3MepeHl/Il\7I npnemManemMoro Kka4ecrtea

M NOJTy4€HHbIX AN Y4aCTKOB C HE C/TMLLKOM mepoxosaTon (ZO < 0,5 M) N OTHOCUTEJIbHO pOBHOI\/'I
NOBEPXHOCTbIO. He cnefyerT NblTaTbCA KOPPEKTUPOBATL AaHHBbIE I/I3MepeHI/Il‘/’I, KOTOpbIE €4Ba 1N
XapakTepusyrT cpeaHne 3Ha4eHnA No pernoHy. TaK, OaHHbI€ O BETPE, NMOJIy4€HHbIE Ha CTaHUNN
B rny60|<0|7| AONINHE, Tae npeo6na,u,a}0T CTOKOBbI€ BETPbI, MOTYT 6bITb MO/1E3HbI AN TOKaJIbHbIX
NPOrHO30B, HO HE ABNAIOTCA pENPE3EHTAaTUBHBIMU A1 PETMOHAa B LLEJIOM.

Echn U — 310 CKOPOCTb B€TpPa, U3MEPEHHAA Ha BbICOTE Z, TO CKOPPEKTMUPOBaHHaA CKOPOCTb
BETPa UC, KOTOpas Ha6)'IIO,CI,aJ'IaCb 6bl Ha BbicoTe 10 M Ha/Z NOBEPXHOCTbIO C LUIEPOXOBATOCTbIO Z,
onpeaenaeTtca ns:

In(10/zg, ) In(60/zy,)In(10/z)

U,=U-Cp-Cp-
¢ T (27 20,) (107 2g,)In(60/ )

(5.3)

rae CF_ nonpaska Ha NCKa>XeHUeE MNoToKa, CT_ I'IOI'IpaBOHHbIVI MHOXWUTENDb, yLIMTbIBaIOU.LMVI
B/INAHNE penbecba MECTHOCTU; Z, — 0606LIJ,€HHbIl‘/’I napamMeTp WepoxoBaToCTU MNOBEPXHOCTU

C HaBeTpeHHOVI CTOPOHbI OT ME€CTa Ha6)'|l0,£l,eHI/Il7l; Z,— BblCOTa YPOBHSA LLEPOXOBATOCTH,
NpUHATAA B JaHHOM BUAe pac4eToB (HaanMep, B npeaenax pacquHoﬁ AYEMKN YNCNIEHHO
Moaenn nporHo3a). B 3TOM COOTHOWEHNN 3HaYeHUS Z,ZyNZ, BblpaXeHbl B METPAX. Pasznn4Hble
nonpaBkn O3Ha4aloT cieayroLlee:

a)  MCKaXeHWe NoToKa: Monpaska Ha uckaxeHue notoka C, y4nTbiBaeT BINAHME KPYTHbIX
MECTHbIX 06beKTOB. 9TO 0CO6EHHO BaXXHO A1 aHEMOMETPOB, YCTaHOB/IEHHbIX Ha 6y POBbIX
yCTaHOBKax, Cyaax n MOpCkux niatgopmax. Jly4wmnm cnoco6om onpegenenmns C, kak
(pyHKUUWN HanpaBaeHns BeTpa ABSETCA MOAENMPOBaHNE B a3poAnHamMmmyeckon Tpybe
(Mollo-Christensen and Seesholtz, 1967). Takxe MOryT NpoBOAUTLCS OLEHKWN, OCHOBaHHbIE
Ha COOTHOLUEHMAX 419 NOTEHLMANbHOrO NOTOKAa BOKPYT MPOCTbIX KOHCTPYKL A
(Wyngaard, 1981; WMO, 1984b). B cny4ae nsmepeHus BeTpa Ha BepLUMHE OANHOKO
CTOSAILLEN MAYTbl BO3MYLLEHWEM BO3/YLLIHOTO MOTOKA MOXHO npeHebpeyb (C,=1);

b) BAMsHMe Tonorpadumm: 3Ta NonpaBka yYNTbIBAET BAUSAHNE BbICOTbl MECTHOCTH,
OKpY>KaloLwen CTaHuMIo ANs n3MepeHus setpa. C npeacrasniser Co60i OTHOLIeHMe
oCpeAHEeHHO No perMoHy CKopocTun BeTpa (OcpeAHeHHas CKOPOCTb Ha BbicoTe 10 M Hag,
rOpHbIMKU XxpebTaMn 1 JONMHAMW B JAHHOM PErnMoHe) U CKOPOCTU BeTpa, HabtogaeMon
Ha cTaHUMKW. ECv CTaHUMS pacnofioXeHa Ha BepLUMHe OTAe/IbHOro X0Ma, 3HadeHue C,.
[OJIKHO 6bITb MEHEe eANHMLLbI, HTOObI Y4eCTb BJUSIHWE YCUIeHMSA BETPa, BbI3BaHHOIO
XOJIMOM, U cAenaTb pe3yabTaT penpe3eHTaTUBHbIM He TOJIbKO /15 BEPLUMHbI X0/IMa,

HO M 41151 BCEM MECTHOCTU B LeN1oM. ns poBHoit mectHoctv C,.= 1. [1ns otae1bHO
CTOSAILLMX XO/IMOB Y TOPHbIX XPe6TOB oueHKkM C MOTyT NPOBOAMTLCS Ha OCHOBE MPOCTbIX
pexkoMeHaaumii (Taylor and Lee, 1984). B 6onee cnoxHbix Tonorpadryeckmx ycroBmnsax
TpebyloTCa MoAe bHbIE pacyeTbl Ha OCHOBE NOAPOOGHbIX KapT penbeda okpysKatoLLei
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ctaHumo MmectHocTm (Walmsley et al., 1990). Takme pacyeTbl 4OCTaTOYHO COXKHbI, HO
[OJKHBI NPOU3BOANTBLCSA TO/IbKO OAMH Pas3 A58 OAHOW CTaHUMM A5 NONyYeHUs Tabaumubl
3Ha4YeHnm C, Kak yHKLMM Hanpas/ieHns BEeTPa;

C) HecCTaHAapTHas BbicOTa HabtoAeHMA: 3TOT 3(heKT Ierko CKOPPEKTUPOBaTb NOCPEACTBOM
dopmynsl U, nonyckas norapncdmmyecknii npocu/ib BeTpa B COYETaHMM C NapameTpoM
LIepOoXoBaTOCTMN Z, NOACTUNAIOLLEV MOBEPXHOCTU C HABETPEHHOW CTOPOHbI OT MecTa
n3MepeHusa. 114 MOPCKMX CTaHLLMI 3TOT cnocob npusBeAeHUs K CTaHAAPTHOW BbiCOTe
MOXeT MMeTb 60/bLLIOe 3HaYeHMe. B 3ToM ciyyae nonpaBku Ha yCTOMYMBOCTb
CcTpaTMdMrKaLUmn 4OBONBHO HE3HAYUTEbHBI, YTO ONpaBAbiBaeT Jorapnudmmyeckyto popmy
3aBMCMMOCTM MONpPaBKU OT BbICOTHI;

d) BAMAHME LIEPOXOBATOCTU: BJNSHUE Ha BETEP LLEPOXOBATOCTN NOBEPXHOCTU
C HaBETPEHHOWN CTOPOHBI, @ TakXXe Ha3eMHbIX MPENATCTBUIA MOXET KOPPEKTUPOBATHCS
nyTem 3KCTPanoasaLMm CKOPOCTH BETPa Mo JlorapudMN4eCcKoMy 3akoHY Ha BblCOTy 60 M
C y4eTOM NapameTpa epoxoBaToCTM A1 KOHKPETHOW CTaHUun Z,, U nocaeaytoLen
o6paTHON MHTepnonAuMmM Ha BbICOTy 10 M C uCNonb3oBaHWeM NnapameTpa
LIepOX0BaTOCTM Z,, BLIGUPAEMOTO B 3aBUCMMOCTM OT BUa NPUMEHEHMUS AaHHbIX. MMapameTp
LIePOX0BATOCTM Z, AO/IXKEH ObiTb PENPE3EHTATUBHbLIM A8 ABYXKMIOMETPOBOW 06/1aCTh
C HaBETPEHHOMN CTOPOHbI OT CTaHUMW; BEIMYMHA Z, O6bIYHO 3aBUCUT OT HanpaBaeHNs
BeTpa. MeToamMKa onpeaeneHns z, onncaHa B NPpUIOXeHNN.

Ecnn Bo3MyLLLeHMe NoToKa 1 BAMAHME Tonorpadum He3Ha4ymuTenbHbl Uan 6b1n
CKOPPEeKTUPOBaHbI, MpUMeHseTcs (C) K Nonpaske Ha pacnonoxeHne aHemomMetpa (d)

c ucnonb3oBaHnem copmysbl 5.3 npn z=10m n z,=0,03 M. B 3TOM Criy4ae ncnpasneHHas
CKOPOCTb BeTpa 6yaeT 3KBMBasIeHTHa TOM, koTopas 6bia1a 6bl MU3MepeHa Ha rMNoTeTUYeCKOM
CTaHLMK, pacnosioXeHHOM B JaHHOM MecTe 1 oTBevatoLel TpebosaHnam BMO B vactu
BbIMO/NHEHNS 3MepeHuii Ha BbicoTe 10 M. CKkOpOCTb BETPa, CKOPPEKTMPOBaAHHAsA TakMM
obpa3om, MMeHyeTCa noTeHuManbHon ckopocTblo BeTpa (WMO, 2001). 3pecb ymecTHO caenatb
ABa 3amedaHus. Bo-nepsbix, BbICOTY 3kCTpanonsaumm 60 m He crieqyeT paccMaTpmBaTth Kak
TBEPAO onpeaeneHHyo BennyunHy. Boicota mexay 40-80 M aBnseTcs BNosHe AONYCTUMON;
Bbl6OP BbICOTHI 60 M ABNAETCSA Hanbonee KOPPEKTHbIM MPUMEHUTENLHO K iBYXKUIOMETPOBO
o6nactu, AN KOTOPOW BEINYMHA Z,, ABNAETCA penpe3eHTaTUBHOMN, U AAeT YAOBNETBOPUTE/IbHbIE
pe3synbTtathl (Wieringa, 1986). Bo-BTOpbIX, B Anana3oHe BbicoT 10-60 M nonpaekun npoduns
BETPa Ha CTeneHb yCTOMYNBOCTN BEPTUKaNbHOMN CTpaTUdUKaL MM HE MOTYT He MPUHUMATLCS

BO BHMUMaHue. OfHako, Npy AaHHON hOPMY/IMPOBKE BANSAHUE CTEMEHN YCTONHMBOCTU
OTHOCUTE/IbHO Maso, Tak Kak MonpaBku Ha YCTOMYMBOCTb NPW 3KCTPANoAAaLMN CKOPOCTH BeTpa
BBEPX U MHTEPNOAALNN €e BHU3 NPUGIN3UTENIbHO KOMMEHCUPYIOT ApYr Apyra. [pakTuyecknit
npuMep NpUMeHeHNs MeTOA0B KOPPEKL MM BeTpa B ornepaTtuBHON paboTe npueeaeH

B ny6ankaumax BMO (WMO, 2000; WMO, 200T). XoTs 60/1bLUMHCTBO MONPAaBOK Ha pa3MelleHne
nNprM6opPOB MOXHO BBECTU HENMOCPEeACTBEHHO K MU3MEPEHHOMY BETPY, BK/IO4aTb B CBOAKM HaZ0
Kak HermocpeACTBEHHO U3MepeHHble (YpoBeHsb |), Tak 1 ckoppekTMpoBaHHble (ypoBeHb Il)
3Ha4yeHus BeTpa.

5.10 KA/IMBPOBKA N OBC/TY)XKUBAHMUE

lMonHOCTbIO HaAeXHas KaIMB6pPOBKa YalleYHbIX, KPblIbYaTblX U TONACTHbIX aHEMOMETPOB
BO3MOXKHa NLb B a3poanHaMmnyeckon Tpybe. OgHako B HacTosLLLEee BPEMS IKCMyaTauMOHHbIe
KayecTBa TakMx NPMOGOPOB XOPOLLUO N3BECTHBI, 1 A4J19 60/IbLUIMHCTBA BUAOB MCMOJ/Ib30BaHMUA
NpM60pOB, KOTAa OHN HAXOASATCA B XOPOLUEM COCTOAHMM, MOXHO MoJiaratbCa Ha KambpoBKy
n3rotosutens. ViccnenoBaHus B aspoanHammyeckor Tpybe nonesHbl A4 cneumanbHblX
NPOEKTOB NN NCNbITAHUI HOBbIX MoAenen Npubopos. [19 NoyyYeHns SONONTHUTENBHON
nHgopmaumum cm. ctaHgaptel MCO (MCO 16622:2002 n CO 17713-1:2007).

B nonesbix YCNOBUAX aHEMOMETPbI NOABEPXKEHBI N3HOCY, MO3TOMY PEKOMEHAYHOTCA UX
peryndapHbie nNoBepKu. M3meHeHMne XapakKTePUCTUK AaT4UKa, NpnuBoaALLEe K YXYALLIEHUIO
Ka4yeCTBa aHHbIX O BETPE, MOXET HpOVIBOVITVI B pe3y/ibTaTte qJMBVILIeCKOFO noBpexaeHna
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nNPU60OPOB, yCU/IEHNS TPEHUA B MOALUNMHMKE UKW YXYALLEHUS npoLecca npeobpa3oBaHus
(Hanpumep, CHUXEHMA NPOU3BOANTENBHOCTM reHepaTopa Yalle4yHOoro Uin Kpblib4yaToro
aHeMOMeTpa B pe3y/bTaTe U3HOCA LLLETKMN).

M3y4eHune 3anmcy B aHaIOrOBOM pexkMMe No3BO/INT BbISBUTb HEMCNPABHOCTM, Takue Kak
HeBepHOe MooXKeHNe Hyns oTcyeTa, CTyneH4YaTas (popMa KpMBbIX, BbI3BaHHas TPEHUEM,
WyM (KOTOPbI MOXET NPOSABAATLCSA MPU HEBObLLUNX CKOPOCTAX BETPa), HA3KUI YPOBEHb
4yBCTBUTENBbHOCTU (MPU Masiblx CKOPOCTAX), @ Takxke HeperynspHas Uam 3aHuxXeHHas
N3MEeHYMBOCTb PErNCTPUPYEMOTO BETpPa.

Cne,u,yeT npoBepPATb I'Ipl/l60pbl Ha HaJin4dune I'IOBpe)K,CI,eHVIVI nyTeM NOBEPKUN MOTOXKEHNA HYNA
aHEMOMeTpVI‘-IeCKOVI CNCTEMbI METOAOM qJVIKCVIpOBaHI/IFI HYalwlek nan flOI'IaCTeVI, a opueHTauunto
qamorepa - nyTem q)VIKCMpOBaHVIFI €ro B M3Ha4a/ibHO 3aJaHHOM MNOJIOXKEHUN NJTN NOJTOXKEHUAX.
ﬂ,aT'-II/IKVI, KakK npasuso, Ll.enecoo6pa3Ho PEMOHTUPOBATb TOJ/IbKO B YC/TOBUAX MaCTepCKOVI.

Cne,u,yeT PerynapHoO npoBOAUTb NMPOBEPKU CUCTEMbBI NYTEM KOHTPOIA SNIEKTPUHECKUNX

N SNEKTPOHHbIX KOMIMOHEHTOB 3/TIEKTPUHECKUX PETNCTPUPYIOLWNX N TENEMETPUHECKUX
I'IpI/I60pOB. nOBepﬂTb HYNeBYIO OTMETKY 1 Ainana3oH U3MEPEHNA cneayeTy AaT4YMKOB Kak
CKOpPOCTHN, Tak U HanpaBaeHUA BETPa.



NPUNOXEHUE. UHTErPA/IbHbIA MAPAMETP LUEPOXOBATOCTU

Knaccndukaumsa mectHoctu no Davenport (1960), agantuposanHas Wieringa (1980b)
NPUMEHUTE/IbHO K a3POAMHAMUYECKOMY NapamMeTpy LePoXoBaToCTn Z,

Knacc Kpamkoe onucaHue mecmHocmu z,(m)

1 OTkpbITOE MOpPE, ANINMHA Pa3roHa He MeHee 5 KM 0,0002

2 Mnockas 3anneHHas paBHWHA, CHEXHbIV MOKPOB; 0005
OTCYTCTBUE PACTUTENbHOCTU, NPENATCTBUN !

3 OTkpbiTas n1ockas NOBEPXHOCTb; TpPaBa, peakune 003
OTAE/IbHO CTOosALLME NPEenATCTBUA !

4 HeBblcOokMe CcenlbCKOX03ANCTBEHHbIE KYbTYpPHbl; 010
peakue 6onblune npenatcTens, x/H > 20 !

5 BbicOkMe CeNlbCKOX03AMCTBEHHbIE KYbTYPbI; 025
yMepeHHOoe Kon4ecTBo npenatcTeuii, 15 <x/H < 20 !

6 MapkoBble HacaXAeHUs, KyCTbl; MHOFOYNC/IEHHbIE 05
npensatcTeus, x/H= 10 !

7 30Ha C perynspHo pacrnosokeHHbIMN BbICOKMMMU 10
npenaTcTBMAMM (ropoacKas okpauHa, ec) !

8 [opoACKOW LEHTP C BbICOKMMU U HU3KMMU 52
34aHMAMM =

anIMe‘-IaHMe: 30eCb X — TUMNYHOE PaCcCTOAHUE OT NPenATCTBUA C HaBeTpeHHOVI

CTOPOHbI OT Hero, a H — BbICOTa COOTBETCTBYIOLLMX KPYMNHbIX NpenaTcTBuii. bonee
[leTalbHOE N COBPEMEHHOE OMnurcaHne KNacCoB MeCTHOCTU coaepxuTcs B Davenport
etal. (2000) (cm. Takxe Tom Ill, rnaBa 9, Tabnnua 9.2 HacTosiwero PykoBoacTsa).

[ns uenel KOPPEKTUPOBKMN pa3MeLLLEeHNS BEeTPOM3MepUTebHbIX NpnbopoBs TpebyeTcs
MHOpPMaLMa 0 NapameTpe LLIEPOXOBATOCTU Z,, PeNpPe3eHTaTUBHOM A/ 1By XKMIOMETPOBOIA
061acTn, pacnoNOXeHHON C HABETPEHHOM CTOPOHbI OT CTaHLWUK, Kak (PYHKLUW HanpasiaeHns
BeTpa. O PeKTUBHOCTb BBEAEHMSA NOMNPaBKN Ha LLEPOXOBATOCTb CYLLLECTBEHHO 3aBUCUT

OT TOYHOCTW onpe/eneHns 3Toro napameTpa.

Mpeanonaras pasBHOMepHYtO BbIGOPKY HaZ MOPEM, pacyeT KoppeKkLn napaMmeTpa
LLIePOX0BATOCTN OTHOCUTE/IbHO MPOCT, MOCKO/IbKY MOXET 6bITb MPUMEHEHO Tak Ha3blBaemoe
cooTHoLleHne HYapHoka. OHO Bblpa)kaeT LLepox0BaTOCTb MOPCKOM MOBEPXHOCTUN B 3aBUCUMOCTM
OT CKOPOCTU TPEHUA U™ N YCKOPEHUSA MO/ AEACTBUEM CUJbl TSXXECTUN § C MOMOLLLbIO yPaBHEHNS
Z,,=a u*?/g, rae a — IMNMpUYeckas KOHCTaHTa, NpubimnsmntenbHo pasHas 0,014. CBA3b CKOPOCTH
TPeHWA C BepTUKanbHbIM MpoduraeM BeTpa Npu HeUTpaibHOW cTpaTUdUKaLLUN MOXHO
BbIPA3UTb C NOMOLLbIO ypaBHeHus U(z) = (u*/x) In (z/z,,), roe k — noctosHHas Kapmana (0,4),

a z — BblCcOTa HabnoAeHUA. DTV ABa YPaBHEHMA MPUXOANTCA pellaTb METOAOM UTepaLunm,
MPUMEHEHNE KOTOPOro C/ieflyeT Ha4yaTb CO 3Ha4YeHus z, , pasHoro 0,000 1, n BbiyncinTb u*

Ans norapu@munyeckoro npodus BeTpa, 3aTeMm elle pas paccinTaTh Z, 1 NOBTOPATL 3Ty
npoleaypy pacyeta HeCKO/IbKO pas.

MapameTp LepoxoBaTOCTN MOACTUAAIOLLLEN MOBEPXHOCTM 3aBUCUT OT TMNA MOBEPXHOCTH

W BUAa ee NCMNOoJIb30BaHMA 1 NO3TOMY, Kak NpaBuio, TpyaHo nogaaetcs oueHke. Cy6bekTUBHbIN
cnoco6 onpeaenieHuns z, OCHOBAH Ha B3yasibHOM 06C/1ej0BaHMM TEPPUTOPUM BOKPYT CTaHL MK
M NCMOJIb30BaHMN NPUBEAEHHOW HMXe TabanLbl, CNpaBeAIMBOCTb KOTOPON 6bl1a HeAaBHO
noarsepxaeHa (Davenport et al., 2000). Han6onee npnemnemMbiM Coco60M ABASETCA 3ajaHNe
cekTopoB B 30° N0 Hanpas/ieHUIO BeTpa 0 PacCTOAHMA 2 KM. B yC/10BMAX BbICOKOW CTENEHM
HEeOAHOPOAHOCTU MNOACTU/IAIOLLLEN NOBEPXHOCTU MHTErpasibHbI NapamMeTp ee LLepoxXxoBaToCTu
AO/KEH ONpPeAeNnaTbCs NyTeM OCPpeIHEeHNs 3Ha4YeHui In (z, ), a He COGCTBEHHO Z,.
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ny’-ILIJVIM cnoco6bom onpeaeneHna z, ABNAETCA €ro oueHka Ha OCHOBE PAAOB AaHHbIX O CPEAHUX
KBaApaTU4YeCKNX OTK/TIOHEHUAX LI,J'II/IHOVI B 1 roa. Cpe,u,HMe KBaApaTn4eCckne OTKJ1IOHEHNA
CKOPOCTU BE€TpPa M €ro HanpaB/1€EHNA CBA3aHbl C NapaMeTPOM LLUEPOXOBATOCTUN NMNOBEPXHOCTU

Ha y4acCTKax NPOTAXEHHOCTbIO B HECKOJIbKO KNU/IOMETPOB U MOTYT ObITb UCMO/Ib30BaHbI Aans
06BbEKTMBHOMN OUEHKN Z, . Kak cpenHee kBagpaTtnieckoe OTK/IOHEHUE CKOPOCTN BETPA S ,

Tak N cpeaHee kBagpaTtnieckoe OTK/IOHEHWE HanpaB/lieHUA BETPaA S, (B pa,qvlaHax) MOryT
MCNO/b30BaTbCA MPpU pacyeTax z, CNOMOLLbIO CheayOWmnX qJOpMy}'II

su/U:cuK[ln(z/zou )]71 5.A1

54 /U =cy[In(z/20,) ] 5.A.2

raec,=2,2,¢,=1,9nk=0,4B cny4ae, KOraa 3Ha4€HUA S, N S, OCHOBAHbI HAa HE(PU/ILTPOBAHHbIX
n3mepeHuax. lns nusmepuTenbHbIX CUCTEM, ONUCaHHbIX B 5.8.3, punbTpaumns curHana npusoanT
K YMEHbLLUEHMWIO CpeJHero KBagpaTnyeckoro OTK/IOHEHUS CKOPOCTH BeTpa Npuban3nTenbHO

Ha 12 %, a HanpaB/iieHns BeTpa — Ha 2 %, YTO O3Ha4aeT ymeHbleHve ¢, nc, Ao 1,94 1 1,86
COOTBETCTBEHHO. [119 NpUMeHeH1s BbllleyKa3aHHbIX ypaBHEHNI Heo6x0AMMO BbibpaThb
cnyvam cunbHoro Betpa (U>4 M-c') nocpeanntb s /U n/unu s, Ans BCcex UMEIOLLMXCA JaHHbIX
N CEKTOPOB HanpasaeHnsa BeTpa (wmpuHoi 30°) n ce30HOB (LLEPOXOBATOCTb MOACTUIAIOLLEN
NOBEPXHOCTU 3aBUCUT, HAaNPUMep, OT CTEMEHU ryCTOTbl IMCTBEHHOTO NOKPOBA AEPEBLEB).
Mocne 3T0ro MOXHO oNpeAenNTb 3Ha4eHUe Z, C MOMOLLbIO BbilieyKa3aHHbIX YPaBHEHUN,

a CpaBHEHWe pe3y/IbTaToB PAcYeTOB C UCMO/Ib30BAHMEM S, U S, 1aCT HEKOTOPOE NpeAcTaB/ieHne
O MOJlyYEeHHOM TOYHOCTH.

B cnyuasx, korga OTCyTCTBYIOT JaHHblEe O CpeHeM KBagpaTU4eCKOM OTK/IOHEHNH,

a MakC/MManbHbI NOPbLIB BETPa onpeaensercs 3a nepuof ocpegHenuns setpa (10 mun

nnm 1 4ac), AN pacyeToB z, MOXHO TakXe MCMNO/b30BaTb OTHOLLIEHNE MAKCMaJlbHbIX MOPbLIBOB
K CPeAHNM 3Ha4YeHMAM 3a TOT ke nepunog, (koadpduumneHT nopeisuctoctn) (Verkaik, 2000).

[na npyMeHeHns 3Toro NoAxoAa Heob6xoAnMbl CBEAEHMSA O ANHAMMKE CUCTEMbI, 8 UMEHHO

O A/IVHE MYTW BO3/YLLIHOM YacTULbl 40 MOMeHTa cpabaTbiBaHMA AaTHMKa 1 BDEMEHU peakLun
N3MEePUTEIbHOM LLeMOYKN.
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