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Ilano cuopocpaguueckoe u ceoepaghuueckoe onucanue Boonozo bacceiina. Ilpusedenvt ocobennocmu
ce30nH020 cmoka baccetina. Ha ocnose apxugnvix enooanbHulx CymouHvix 0anuvix L-paduomempa
npoexma SMAP nonyuensl kapmul cpeOHeMeCSUHbIX 3HAUEHUL 8IANCHOCIU NOYE Bodicckoeo
bacceiina 3a nepuoo anpenv — okmaops 2015-2019 2o0a ¢ npocmpancmeennvim pazpeuteriem 0.36°.
Buinonnen ananus cezonnoil ounamuxu enadxcrocmu 6 cioe 0-5 cm Bonoweckozo bacceiina. Cpeonsis
B1AICHOCTL MAKCUMATbHO 6 anpene u cocmagisem 0.29 cu’/exm’. 3amem enadicrocmey cnadaem u
docmuzaem ceoezo ce30nn020 munumyma 6 aszycme — 0.2 cm’/em’. B cenmsabpe — okmsabdpe senuvuna
gnascnocmu Monomonno pacmem u cocmasasem 0.21 — 0.22 ex’/em’. Xapakmep
NPOCPAHCMBEHHO20 PACHPeOeNeHUs BIANCHOCTIU Nous Boncckozo baccelina onpedensiemes
eudponocuueckum pesicumom Bomiccko-Kamckoeo kackada 6o0oxpanunuy u MepuoOUOHaIbHOU
30HATLHOCMBIO.

Kmouesvie cnoga: mnozonemusis enasxcnocms nous, Boacckutl bacceiin, deyumemposuii OUanasoH.

Long-term regime of soil moisture in the Volga basin according to SMAP
measurements in the L-range

A.G. Grankov, A.A. Milshin. N.K. Shelobanova
Fryazino Branch of the Kotel 'nikov Institute of Radio Engineering and Electronics, RAS

The hydrographic and geographical description of the Volga basin is given. The features of the
seasonal flow of the pool are given. Based on the archive global daily data of the SMAP L-radiometer,
maps of the average monthly values of the soil moisture of the Volga basin for the period April —
October 2015-2017 Year with a spatial resolution of 0.36° are obtained. The analysis of the seasonal
dynamics of humidity in the 0-5 cm layer of the Volga basin was performed. The average soil moisture
is maximum in April and is 0.29 cm’/cm’. Then the soil moisture drops and reaches its seasonal
minimum in August — 0.20 cm’/cnr’. In September - October, the value of soil moisture increases
monotonously and is 0.21 — 0.22 cn’/em’. The nature of the spatial distribution of soil moisture in the
Volga basin is determined by the hydrological regime of the Volga-Kama cascade of reservoirs and
meridional zonality.

Keywords: long-term soil moisture, Volga basin, decimeter band.

Xapakrepuctuku Bosrkckoro dacceiina

ITnomans 6acceiina Boaru cocrasiser 1459000 KMZ, yTo cocrtaisieT 40% EBpornelickoit
tepputopun Poccuu [1]. Peunast cucrema Gacceiina Boaru Brimouaer 151 ThICSY BOJIOTOKOB
mmHol Oonee 10 kM oOmeit mnporsok€HHOCTRIO 574 Thic. KM. CyMmMapHas TUIOIIATh
BOZI0COOPOB MaJIbIX PeK cocTaBisaeT 45% riomnaau Bcero OacceiiHa. Peka mpuHUMaeT OKOJIO
200 mputokoB. 3a Bech nepuoj HabmoaeHuit 10 2010 roma rogoBoit ctok Boiaru cocraBun
250 km. Ilo ruaporpaduueckoMy Mpu3HaKy Boipkckuit GacceiiH MPHUHSATO NETUTh Ha TPH
yuactka: Bepxnsas Bonra — no Bnagenus Oxwu, Cpennss Bosra — mexnay yctesamu Oku u
Kawmpi, Hwxnasst Bonra — ot KyiiObimeBckoro ruapoysia a0 Bnajaenus B Kacnuiickoe mope. B
Oacceitne p. Boarm mocTpoeHa KpymHeEWIIas cHCTEMa YIPABICHUS PEYHBIM CTOKOM,
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BKITFOYaromias 6osee 200 BOJOXpaHUIHUII €MKOCThIO Oosee 1 MiH. M KaXJ10€ C CyMMapHOH
monesHoi emkocTsio cbime 100 kv’ [2]. Bacceitn Bonru IIPOCTUPAETCS € CEBEPA HA K0T HA
1910 xm u Ha 1805 kM (B BEpXHEH yacTh) — ¢ 3amaaa Ha BOCTOK (pucyHok 1) [3].

[TouBeHHBIE YCIIOBUSI M3MEHSIOTCS OT BEPXOBBEB O HU30BHEB Boiru, mpeobianaHue
MOJ30JMCTHIX TOYB HAa CEBEpE, XapaKTepHBIX JUIsl TAa&KHOM 30HBI, CMEHsieTcs OypbIMU
MOYBaMU B IOKHBIX MYCTBIHHO-CTENHBIX 4YacTsX peruoHa. YepHO3EMHBIE TOYBHI,
XapaKTepHBIE JUIs JIECOCTENH, U KAIITAHOBBIE ITOYBBI MOJIYIYCThIHb, IPAKTUYECKH MOTHOCTHIO
WCIIOJIb3YIOTCS B KAyeCTBE IAXOTHBIX 3eMelb. bacceliH Bosirm oXBaThIBa€T HECKOJBKO
MPUPOJHBIX 30H: IOKHO-TAEKHYIO, IIMPOKOJMCTBEHHBIX JIECOB, JIECOCTENHYI, CTEMHYIO,
MONYMMYCTBIHHYI0O W MYCTBIHHYIO, 4YTO oOyciaBimuBaeT OoJyibllioe  pazHooOpasue
pacturensHOocTU. Hambonbllas JecucTocTh OTMEuYaeTcsi Ha CEeBEpPO-BOCTOKe, B OacceiiHe
Kawmpt (oxonio 80%), HauMeHbIasi B ACTpaxaHCKO# obnactu. B memom necuctocth Oacceiina
Bonru (okxono 35%) HecKoNbKO MEHbBIIE MO CPaBHEHUIO CO CpelHEH JIECHUCTOCTBIO st
tepputopun Poccun (oxoso 45%). Jleca npeacraBieHbl B OCHOBHOM XBOMHBIMU € IIPUMECHIO
6epé3bl. CocHOBBIE Jeca BCTPEUAIOTCS Ha MECYaHbIX U CyMeCYaHbIX MOYBaX MPAKTHUYECKU B
OacceifHax Bcex pek. Ha paBHMHHBIX BojgocOopax pek Bernmyru m BsTku pacmpocTpaHeHb!
MUXTOBO-€JI0BbIe Jieca. Hanbomnbiieil BoIpyOKe MOoABEpraroTCcsl XBOMHbBIE Jieca, B CBA3H C 3TUM
OTMEUaeTcsl AucOaNaHC MEXAY XBOWHBIMH W JIMCTBEHHBIMH TOPOJAMH, YTO MPUBOIUT K
M3MEHEHUI0 XMMHUYECKOI0 COCTaBa MOYB M K Pa3BUTHUIO 3PO3MOHHBIX IMpOIECCOB. ['paHuna
pacnpocTpaHeHus] MTUPOKOIMCTBEHHBIX JIECOB MPOXOIUT 1o Oacceitny Oku Ha 3amajie u 1o
teueHnto Barku, benoit m Kambl - Ha Boctoke. IllupokonncTBeHHBIE Jieca MEPEXOAST B
JIECOCTENHYIO 30HY, KOTOpasi HauyMHAETCs OT BepxoBheB OKH, Jalee pachpoCTpaHseTcss Ha
Okcko-/IoHCKYI0O HU3MEHHOCTh M 3aTeéM Ha IKHbIA Ypan. CrenHas pacTUTENbHOCTh
xapakrepHa st 6acceitHoB pek Cpeanedd m Hwxkneit Bonru. Bacceitnsl pek Oxu u Kamer
COCTaBIIIOT, COOTBETCTBEHHO, 0K0JI0 20% 1 30% 1ommaam Bcero 6acceiiHa.

Bce peku 0acceiina Bepxueii Bonru otinyaroTcss HEpaBHOMEPHOCTBIO CTOKA B TEUCHHUE
rojga M XapakTEpU3YIOTCS BBICOKUM MOJIOBOJIbEM, HU3KOM JIETHEWM M 3MMHEH MEXKEHBIO U
HOBBILIEHHBIM CTOKOM B oceHHull nepuoi. Ot 50 no 90% ronoBoro croka MpoXoauT BECHOM
B IIEPHOJI CHETOTassHUs. 3a BECEHHUM IIOJIOBOABEM CIIEYEeT HU3Kasl JETHAA MeXeHb. Hu3kuil
CTOK JIETHE-OCEHHEW MEXEHHM HEpPEJIKO HapyIllaeTcs NO0XKACBbIMH MaBOJAKAMHU, 3HAYUTEIHbHO
MOBBIIIAIONIMMHA MEXKEHHBIM CTOK. 3UMHUN CTOK Ha OOJBIIMHCTBE PEK TEPPUTOPHH MEHBIIIE
JETHE-OCEHHETO0 M cocTtaBisieT 4-15% romoBoro croka. Pexum cToka pek oOTIuM4aercs
3HAYUTEILHOM  €CTECTBEHHOM  3aperyjJupOBAaHHOCTBIO.  XapakTep  BHYTPUTOJIOBOTO
pacmpeneNneHnss CTOKa 3aBHUCUT, TJIABHBIM 00pa3oM, OT KJIMMAaTUYECKUX YCIIOBHIA,
ONPENEAOMNX PEXKUM TEMIEpaTypbl BO3AyXa, OCAaAKOB, HcnapeHus. CyllecTBEHHOE
BJIMSHUE HAa BHYTPUIOJOBOE pACHpEEICHHE CTOKAa OKa3bIBAIOT (DaKTOPHI MOJCTHIIAIONIEH
MOBEPXHOCTH, a TaKKe BEIMYMHA IUIOMAAN BomocOopa. MHOrOUYHCICHHBIE O3€pa Ha
TEPPUTOPUU BOAOCOOpa MEpepaclpenessioT CTOK, YMEHbIIas MaKCHMajbHbIE PacxXoibl U
00BEM BECEHHETO TMOJIOBOJIbS W YBEIMYMBAs MUHUMAJbHBIE PACXOJbl U CTOK MEXKEHHOTO
nepuoja. Bnusinue 60710T Ha BHYTPUTOJIOBOE pacpe/IesieHue CTOKA IMOYTH HE MPOSIBISETCS.

Ozepa pacnonaraloTcs, B OCHOBHOM, Ha CEBEpO-3alaje TEPPUTOPHUH, TPUUYEM
MOJABJIAIONIAA UX YACTh pacIojiokeHa B rpaHuniax Banmaiickoro onenenenus. Kpynueimmue
u3 Hux: Bomro, Kosxkckoe, Cenurep, benoe. Haubonpinee KoOIU4ecTBO MPYI0B
COCPEIOTOUYEHO B IICHTPAIBHOM U F0’KHOM YacTsax OacceiHa.

Ha Ttepputopun OacceiiHa c037aHO 3HAYMUTEIHHOE KOJMYECTBO BOJOXPAHWUIIHIIL.
Kpynueitmme u3 Hux: BepxHeBoimkckoe, Bazysckoe, fy3ckoe, MIBaHbKOBCKOE, YTJIMUCKOE,
Uepenoserkoe u Pridunckoe [2].

Jlnst BceCTOPOHHETO W3Yy4eHHs cucTeMbl Boipkckoro OacceifHa Oblia paspaboTaHa u
¢dyHKIHOHMpYeT OoJjiee YeTBEpTH BeKa OHKCHepTHas uHopmanuonHas cucrema (DUC)
REGION [4]. Cucrema paer 3akilOueHHE MO JAecsATkaM napaMeTrpoB. Ho cpeam 3Tux
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apaMeTpoB HET BAaXXKHOTO B THAPOJOTUYECKOM OTHOIICHMM TapaMeTpa Kak oObeMHas
BJIQ)KHOCTb B [IOBEPXHOCTHOM CJIO€ TIOYBBI.

B 70 - 80-e rompl mpomnuioro Beka ObUIM pa3padOTaHbI, anmpOOMPOBAHBI M BHEAPEHBI
camonetapie CBY pagmoMerprueckue METOAbl ONpEeIeHUs O0hEMHON BIAXXKHOCTH TOYB,
YpOBHS 3ajieraHusi TPYHTOBBIX BOJ, OMpEJeNIeHUsl Biaro3amnaca B METPOBOM CJIO€ MOYBHI U
JIpyTrue XapakTepucTuku. [5, 6]. IIpuMeHeHne 3THX METOAOB PacCMOTPUM HIUXKE B JAHHOU
nyOIMKaUy Ha MpUMepe OIEHKU CE30HHOM JAMHAMUKH BJIAKHOCTH MOYB B MOBEPXHOCTHOM
cioe (0 — 5) cM npu U3MEPEHUsIX CO CIIyTHUKOB.
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Puc.1. Boskeko-KaMcknii kackal BOZOXpaHUJIHII

Ce30oHHasi AMHAMHUKA BJI2)KHOCTH 04B Boskckoro 6acceiina

C MOMeHTa MOSIBICHUS CIyTHUKOBBIX CKAHMPYIOIIMX MHOTOKAHAIBHBIX PaJMOMETPOB
AMSR-J, AMSR-E, AMSR-2 B nHauasie 20-ro Beka ObUIH pa3paboTaHbl METOABI ONPEICICHUS
BJIQYKHOCTH TTOYB C UCTIOJIb30BaHueM kaHana 6.9 I'T'h (BomHa 4.35 cm) [7].

[ aHanu3a INPOCTPAHCTBEHHO-BPEMEHHBIX BapHalMi paauou3ilydeHHs Boipkckoro
OacceitHa B pabote [8] Obutm oOpaboranbl naHHbIe paguomerpa AMSR-E crytamka EOS
Aqua 3a 2005 u 3a 2010 roast Ha yactote 6.9 I'Tu, xananet 06V, 06H — BepTukanbHas u
TOPU30HTANIbHAS TMOJIApU3alks MPUHUMAEMOIO U3JIyueHUs: cpenbl. VcxXonHble aHHBbIE
XpaHsATcs B (ailax B BUJE CyTOYHBIX INI00AIBHBIX MAacCHBOB ¢ paszperienuem 0.25°x0.25° mo
mpote u goarore B NSIDC (National Snow and Ice Data Center) B boynnepe CIIIA.

K nenocrarkam mansbeix pamuomerpa AMSR-E cnenyer otHectn Manblif 3¢ eKTUBHBIN
cioi, B KOoTOpoM (opmupyercst mzinydeHue o BiaakHoctd mouB — (0-1) cm. Ilpumenenue
pamuomeTpa L - quamna3oHa mo3BOJSET MOJYYUTh 3HAUEHUE BJIAXKHOCTH MOUB B cioe (0-5) cm
[9].

Ucxomubie nannbie Obutm monyuyeHbl Ha caiite NSIDC (National Snow and Ice Data
Center, www.nsidc.org). Ucnons3zoBanuck ganasie SMAP L3 Radiometer Global Daily 36
km EASE-Grid Soil Moisture, Version 5. TOT mpoayKT BIa)KHOCTH MOYBHI ypoBHA 3 (L3)
MpEeJCTaBIsieT CcO0OM COBOKYIHOCTb €XKEIHEBHBIX OILICHOK TJI00albHBIX YCIOBHM 3eMHOMN
MOBEPXHOCTH, MOJTYYECHHBIX C MMOMOIIBIO aKTHBHO-TIACCUBHOT'O MUKPOBOJIHOBOT'O PaIMOMETPA
(SMAP - the Soil Moisture Active Passive). /lanHple 0 BiIakXHOCTH TIOYBBI L-nnarmazona
SMAP npeobpazyiorcs B TI00aJIbHYIO IHJIMHAPHYECKYIO MACIITAOMPYEMYIO 3€MHYIO CETKY
paBHou 36 kM, Bepcus 2.0 (EASE-Grid 2.0 - Equal-Area Scalable Earth Grid, Version 2.0).
Hcxonnble nannble xpausarcs B ¢aiiax popmata HDFS. Cyrps o0paboTku 3akiodanach B
npeoOpaszoBanuu ¢aitioB popmara HFD B TekctoBsie daiinbl, Hanpumep SM051616.01A, Ha
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nepBom ortare [10]. 3arem TekcTtoBble Ti00anmbHBIE (aitbl  0OpabaThIBATMCh HA
CpeIHEMECSYHOM MacIiTabe Ha BTOPOM 3Tale, U NOoJdyJyaaock ceMb (hailiioB 3a mepuo anpelb
no okTs0pb. Ha TpeThem sTame u3 ria00albHBIX CpPEAHEMECSYHBIX (DAlIOB BBIPE3AIHCH
JaHHbIe, OTHOcsmMecss Kk Bomkckomy Oacceliny. Ha pucyHke 2 mpencTaBieHbl KapThl
BJIQYKHOCTH TTOYB 3a MEPUOJ C ampesis o OKTAOph Mecsipl 2015 roga, Korjaa cpeIHero10Boi
cTok pexu Boara cocrasun 60 kM [10]. Ha YeTBEPTOM 3Tane 00pabOTKe MbI MOTYUHIH
OIICHKH CPETHETO 3HAUCHHUS BJIIAKHOCTH IO BCEH TuToNaan 6accelina (pUCyHOK 3).

[lepeiineMm K aHanM3y CE30HHON JIMHAMMKHM BIQXXHOCTH MMOYB Bomxkckoro OacceiiHa.
CpaBHUBasg KOHTYp THIPOTEXHUYECKUX coopykeHuil Bomkcko-Kamckoro kackana
BOJOXPaHWIMIL (PUCYHOK 1) M KOHTYpBI ¢ MaKCUMaJIbHBIM YBJIQ)KHEHUEM HA PUCYHKE 3, MbI
OTMEUYaeM UX CcoBHaJeHue. B ampene oTMeuaeTcss HaumOOJbIIee YBIAXKHEHHE IIOYB,
o0ycJIOBJIeHHOE TasHHeM cHera (pucyHOK 3 a). IIpakTuuecku Bcsi Tepputopus Bepxueil n
Cpenneit Boarum wumeer BiaxkHocTh Bbime (.33 cem/em. B mae y)Xe Habmomaercs
niepepacnpe/ielieHie BIIaru 1Mo 0acceliHy — YBEIMYMBACTCS IJIOMAAb C HU3KOH BIAKHOCTHIO
Ha Iore, B ITYCTBIHHOW 30HE OacceiiHa m B paiioHe jeBoOepexbs Hwxknelr Bonru. Boree
TMOJOBHHBI Oacceitna pexn Bonra nmeer BaaxuocTh Bhime 0.23 — 0.29 cm’/em’. B Becennee
nosioBoibe hopmupyercs ot 50 10 90% rogoBoro croka.

B utone ¢popmupyercs, 3a HCKIIOYEHUEM IOT0-BOCTOYHOT'O CEKTOpa jieBoro depera Boaru
u mpaBoro Oepera Kawmpl, JeTHe-OCeHHsISI KapTHHA paclpeneieHHs] BIKHOCTH TIOYB.
XapakTepHbIM MPU3HAKOM 3TOM KapTHUHBI SIBISIETCS KApPKac U3 30H C BHICOKUM YBIIQKHEHUEM,
00yCIIOBJICHHBIN HaJIMYUEM BOJOXpPaHWIMIL. B Hioye mpomoikaeTcss HaCTYIUIGHHE 3aCyXH C
IO)KHBIX paiioHOB. [IMK 3acyxu OTMeYaeTcsi B aBryCT€, 30Ha MUHUMAJIBHOIO YBIIAKHEHUS
cMmeniaeTcsi ceBepHee cnusHus pek Bonru u Kamel. bonbmas gacts 6acceitna Bonrun umeer
BIakHOCTh MeHee 0.2 cm’/cm®. Tak IpOTEKAeT JETHsS MEXKEHb, KOTLa CTOK Boiru
00yCIIOBJIEH B OCHOBHOM MHUTAHUEM I'PYHTOBBIX BOJ.

B cenTs6pe 30Ha MUHUMAITLHOTO YBJIXXHEHHS CMEIIAeTCs I0KHee CIUSHuS pek Bonra u
Kama. BnaxHOCTh yBeIMUMBAETCS B IIEJIOM 10 0acceliHy U B HaMOOJBIIICH CTETICHU B FOXKHOM
IYCTBIHHOM 30HE. YBEJIMYEHHE BJIAXHOCTH B OCEHHUW MEPHUOJ, KaK MPABUIIO, CBA3AHO C
ocaakamu. bonee momoBuHbI 6acceiiHa nMeeT BIaXKHOCTh B npenenax 0.19 — 0.23 ev’/em’. B
OKTSIOpe TCH/ICHIIUS YBEIIMYCHHSI BIIAKHOCTHU MTOYB B FOJKHOM YaCTH COXPaHSIETCS.

3aBUCHUMOCTh CE30HHOTO XOJla CPEIHEro IO IUIOIIAgN 3HAYeHMs BJIAXXHOCTU OacceiiHa
WITIOCTPUPYET pUCYHOK 3. OGnacTh AaHHBIX OrpaHWdeHa cHu3y KpuBoi 2019 ronga 1o uioHs
Mecsilla — MUHUMaJIbHOE 3HAaYE€HUE BIAXKHOCTH, CBepXYy KpuBoil 2017 roma mo uroiis mecsia —
MaKCUMaJIbHOE 3HAYEHHE BJIAXKHOCTHU. [IpoMeKyTOuHOE MOJ0KEHHE MEXKIY 3TUMH KPUBBIMHU
3aauMaroT kpuBbie 2017 roma, 2016 roga (CpemHErogaoBOW CTOK cocTaBui 127 KM® [10]),
2015 . (cpemneromoBoit cTok coctaBui 60 KM [10]). JanHbIx Mo cToky 3a 2017 rox HeT, HO
KOCBEHHO MOXKHO OIIEHUTH IO CYA0XOACTBY peku Oka, oHO Obuto B 2017 romy mo ropozaa
Konomna, B To)ke Bpems B 3acynuiuBbie ce30HbI 2014-2015 romoB peka Oka Oblia Cy10X0IHO
TOJIBKO 710 Topoga Mypoma. [1o3ToMy MOKHO IPEANOI0KUTh, YTO BEIWYMHA cTOKa B 2017
roAy CyImeCTBEHHO IpeBbIaeT cTok B 2016 rony.
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Puc.2. Baaxxnocts nous Bosxckoro 6acceiina mo nanabiM SMAP uzmepenuii B 2015 roay
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Puc.3. Ce30HHBIi X0 cpeHEro 3Ha4YeHUs BJIaKHOCTH M04B BoJkckoro 6acceiina
B 2015-2019 romax

KpuBast mean sBisieTcsi cpeiHel MHOTOJIETHEH BeMYMHON BiiakHOCTH (2015-2019 rT.)
Bomxkckoro Gacceiina. B anperne cpeamee 3HAaYeHHe BIAXHOCTH cocTapiseT 0.29 cm’/cM’, B
Mae oHoO cHmkaercs no 0.26 e/em’ , B MIOHE MpoJopKaeT cHuxkatbes a0 0.21 ev/em’ , B
UIOJIE HE3HAUYMTEIbHO yBenuuuaercs ao 0.22 cM/em’, B aBrycre pocturaer muHumyma 0.2
CM’/CM, @ OCEHBIO, B CEHTSIOpe-OKT0pe yBenuunBaercst 10 0.21 — 0.22 cv’/em.

Ha pucynke 4 npuseneHa 3aBUCMMOCTb MHOTOJIETHETO CE30HHOTO X0Ja cToka Bomuru [3].
MuHumanbHOE 3HAYEHHE CTOKa B IEpPUOJl C ampelss MO OKTSIOph Mecsll Hablonaercs B
aBrycre — okTs10pe Mecsie. CpaBHHBas X0J1 KPUBOI mean Ha pUCYHKE 3 C KpUBOI Ha pUCYHKE
4, Mbl 3aMeyaeM ux noaob6ue. Ilpu 3ToM cTOK 3ama3apIBaeT MO OTHOIIEHUIO K U3MEHEHUIO
BJIQKHOCTH II0OYB HA MeECsI — JBa Mecsmna. 1.0. IO XapakTepy CE30HHOIO XOAa CpeaHel
BIIaXKHOCTH Bomkckoro 6acceliHa MOXHO CYIUTh O cTOKe Boiru.
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Puc. 4. MuoroJieTHHi ce30HHBII X0/ cToka Boarn
3aKkjIoueHne

Jlns aHanm3a Ce30HHOTO XOJIa BIAXKHOCTH MOYB Boipkckoro OacceiiHa HMCIOJB30BAINCH
apXUBHBIE CIIyTHUKOBBIE AaHHbIE TpoekTa SMAP 3a 2015-2019 roas!.

B pabote paccmMoTpeH Ce30HHBIH XOJ MPOCTPAHCTBEHHOI'O paclpeiesieHUs] BIaKHOCTH
NoyYB 1o Tepputopuu Bomkckoro 6acceitna 3a 2015 rox.

BennurHa MHOTOJIETHETO 3HAYEHMSI CPENHEH BIAXXHOCTH coctaBisier B amperne 0.29
cm’/em’, B Mae - 0.26 em’/em, B mione - 0.21 cv’/em’, B mrone - 0.22 em’/em’, B asrycre - 0.2
cM’/eM, B ceHTOpe-okTsiope - 0.21+ 0.22 em’/em’.

Mexy Ce30HHBIM XOJIOM BIQ)XHOCTH TOYB M CE30HHBIM XOJIOM CYMMAapHOTO MPHUTOKA
BOJIbI HAOJII0JaeTCsl KAaUeCTBEHHAs CBSA3b — HAMOOJIbIIEH BIQXKHOCTH B TIEPUOJI allpellb — HIOHb
COOTBETCTBYET HAUOOIBIIUNA CTOK.

JlanHble 0 BiaxkHOCTH MMO4YB Bomkckoro 6acceiiHa Moriu Obl OBITH MOJE3HBIMH JUIS
sKkcnepTHOM nHpopMaronHoi cuctembl REGION.

Mg 6marogapum NSIDC 3a mpemocTaBieHHBIE apXWBHBIC CITYTHUKOBBIC JTaHHBIE IO
SMAP npoekry.

PaboTa BeImonHEHA B paMKax OI0/KETHOTO (PMHAHCUPOBAHUS.
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