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B pabome npedcmagnenvt pe3yivmanmul 20006020 YUKIA USMEPEHUL TMEMNEPAMYPbl KOPHEOOUMaemozo cios
8 uemulpéx coobujecmaax cegepHou maueu 3anaouou Cubupu. HszmepeHus npogoounu npocpammupyemovimu
oamuyukamu 6 NAMU NOSMOPHOCMAX, HUMO HNO360AULO OUEHUMb CPEOHEeK8AOPAMUYHOE OMKIOHEHUE
usMepeHuli, Komopoe paccmMampusani Kak Mepy HNpOCMPAHCMEEHHO20 6apbUPOBAHU MeMNepamypbi.
Paccmompenvr  cesonnvie u  cymoumvie 0CobeHHOCMU NPOCMPAHCMBEHHOZ0 BAPLUPOBAHUSL 6 PA3HbIX
coobwecmsax. Haubonee 3amemuoe enusinue CymoyHvix KoaeOAHULl memnepamypuvl KOpHeoOUmaemoz2o cost
Ha eé npoCMpaAnCmMBEenHyI0 HeOOHOPOOHOCHb ObLIO BbISIBIEHO 8 COCHOBOM JIeCy 8 medeHue 6ce2o jemd, a sl
byepos nnockobyzpucmozo 6oiroma - 6 Hauane iemd, 8 Nepuod UHMEHCUBHO2O OMMAUBAHUS CE30HHO-
MEP31020 CNOAL.
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Humuposanue: Maxamkos HW.J]., Epmonoe FO.B. I[lpocmpancmeentoe 6apbuposanue memnepamypol
KOpHeobumaemozo cios nous ceseproii matieu 3anaonoii Cubupu // Ilouewl u oxpyscaiowas cpeda. 2018. 1(1).
C.16-24.

BBEJIEHUE

TeryoBol pexuM TOYB — OJWMH U3 BaXHEWIINMX (DaKTOpPOB TeHe3nca IOYB U yCIOBHM
CYLIECTBOBAaHUS Ha3eMHOW OMOTHI. B 3Toli cBS3M eMy ynensercsl MpHCTaIbHOE BHUMAHUE, a U3yUEHHIO
TEMIEPaTyphI MOYBHI MMOCBSIIIEHO MHOKECTBO UCCIICIOBAHUN.

Kak mpaBmito, Takue ucciieZoBaHUsI OTPAaHNYEHBI OJHUM Mo uiIeM I 00beKTa HCCIeI0OBaHIH —
eauHun naHamadra, GUTONEHo3a, CeNbX0o3yroauid u T.4. B psae paboT Ha OCHOBE KPaTKOBPEMEHHBIX
pPSAIOB M3MEPEHWH OTMedYald 3HAYUTEIHbHOE TOPH30HTAIEHOE BaphbHPOBAHHE TEMIIEpaTyphl BEPXHHUX
TOPU30HTOB IIOYBHI, KOTOPOE B JIECHBIX II€HO3aX CBS3aHO C TPOCTPAHCTBEHHOW HEOTHOPOTHOCTHIO
JIPEeBOCTOS M Hamo4yBeHHOro mokposa (IIpuponnsie pexumst..., 1977). MccnenoBanus TeMIepaTypHbIX
noJiel ¢ JJIMTEIIbHBIMA BPEMECHHBIMH PsIaMUA HAdallCh C TOSBICHUEM MPOrPAaMMHPYEMbBIX JTaTYUKOB.
Bonpmieli  vacTel0  TakWe  HWCCIENOBAaHHS ~ CBSA3aHBI C  3ajjadaMd  ONpEAENieHHs  CBOWCTB
cenbckoxo3aricTBeHHbIX yromuii (Illemn c coast., 2009, Mohanty et al, 1995), niu conmpoBOXIaIOT
UCCIIeZIOBaHUE TIOYBEHHBIX MTPOIECCOB, Hanpumep, 3acoienus (Dale, Miller, 2007).

[IpoctpancTBeHHas: BapuaOeNbHOCTh TEMIIEPATypHOTO pEXHMMa TIOYB €CTECTBEHHBIX COOOIIECTB
CBsI3aHA C M3PEKEHHOCTHIO JiecHoTOo (Ma et al, 2010) u kyctapuukoBoro (Koxabekosa, bormambekosn, 2014)
1ojora, ¢ JOKaIbHBIMH cBoicTBaMu TmouB (PricmekoB, 2012). IlpoBomaT Takke HCCIEAOBaHMUS,
MOCBAMIEHHBIE COOCTBEHHO TIpoOJieMe MPOCTPAHCTBEHHOTO BapbUPOBAHWS TEMIEpaTypbl TOYBBHI
(HoBuxosa, 2016; Reddinget al, 2003) n aHamm3a IMPOCTPAHCTBEHHBIX M TPOCTPAHCTBEHHO-BPEMEHHBIX
TemrieparypHbeix noseit (Seyfried, 2016; Tallon, 2014). OxHako Takue HCCIIEAOBAHUS PEIKH, XapaKTep
NPOCTPAHCTBEHHOTO BapbUPOBAHHS TEMIIEPATyphl IOUBHI [l MHOTHX TEPPUTOPHN M HA3€MHBIX SKOCHCTEM
OCTarOTCA HEM3BECTHBIMHU. DTO OTHOCHUTCS M K COOOIIeCTBaM ceBepHOM Taiirn 3anagHoir Cubupu.

K naubGonee pacnpocTpaH€HHBIM OuoreorieHo3am ceBepHoit Taiiru (Mibuna nap., 1985) moxkHO
OTHECTH JIECHBIC 30HAJIbHBIE COOOINECTBA JIMCTBEHHUYHBIX KyCTapPHHYKOBO-3€JIEHOMOIIHBIX C y4acTHEM
TEMHOXBOMHBIX W MEITKOJIMCTBEHHBIX MTopoa (Xo3smHoBa, AjekceeBa, 2007) Ha TIICCIOA30IUCTHIX TTOYBAX
u ceeriio3émax (Cmorenties, 2002), MHTpa30HAIBLHBIC COCHOBBIC KYCTApHUIKOBO-JIUIIAMHUKOBEIC Jieca Ha
MOJ30J1aX WJUTIOBUANIBHO-KEJIE3UCTRIX U HJUTIOBHAIBHO-KEJIE3UCTO-TYMYCOBBIX M KOMIUIEKCHbIE MEp3IIbIe
mwiockoOyrpucteie 6onora (Lanmaronos, 2011), Haxonmsmuecss 31ech BOMM3HM IOKHOM TPaHMIBI CBOETO
pacnpoctpanerns (Kar, 1948). JlpeBocTon JIECHBIX COOOIIECTB, KaK MPABUIIO, PEIKOCTOHHBIE (X035MHOBA,
2008), B 10>KHOW 4aCTH CEBEpHON TalTH B CIIOKEHUHU APEBOCTOS 3HAYUTEIHHO y4acTHe TEMHOXBOWHBIX (€111
U Kenpa), COMKHyTocThIo npeBoctost 0.5 - 0.6. [IpeBocTOM MOHOIOMMHAHTHBIX COCHOBBIX JIECOB Oojee
paspekeHsl. Mukpopenbed JIECHBIX COOOIIECTB B OCHOBHOM CBsI3aH C BaJ€KOM Ha pa3HOW CTaauu
pa3noXeHus, B 30HAIBHBIX JiecaxX 3HAYHWTENbHAs 4YacTh MHKpopenseda CBA3aHA C BETPOBAJHHBIMH
KOMIUIeKcaMd. KyCTapHHYKOBBII SpyC XOpOIIO Pa3BUT B HANOYBEHHOM IIOKPOBE 30HAJBHBIX JIECOB,
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KYCTHCTBIE KJIQJIOHUH 00pa3yloT pPelKHe OTACNbHBIE CHHY3UH CPEIH CIUIONIHOTO TIOKPOBa 3€JIEHBIX MXOB
(Umpuaa  mp., 1985). B HamouBEeHHOM ITOKPOBE COCHOBBIX KYCTapHHUYKOBO-JUINIAHHUKOBBIX JIECOB
KyCTapHUYKH COCPEIOTOYEHBI B MUKPOIIOHM)KEHHUAX U BOJM3U CTBOJIOB COCHBI. 3JIECH )K€ COCPEIOTOYEHbI
CHHY3MH 3el€HBIX MXOB (XozsuHoBa, 2007). ITmockoOyrpucteie 0oioTa MpeicTaBieHbl KOMILUIEKCOM
IIOCKUX OYIpoOB BBICOTOH OKOJIO 1-1.5 M U 00BOAHEHHBIX MOuakuH. Ha Oyrpax mmockoOyrpucTeix 605I0T
IepeBbsi (COCHAa M KeIp) BCTPEUAlOTCs B BUIE OTAENBHBIX YIHETEHHBIX HK3eMIUIIPOB. Mukpopeibed
BBIPaXKEH TOJILKO Ha Oyrpax. 31ech OOJIBIIMHCTBO KyCTAPHUYKOB TATOTEIOT K MHKponoBbieHusM 0.2-0.3 M
BBICOTOM, OAOEN 1 YepHHKA - K MUKPOTIOHIKEHUSIM. B MOXOBO-JIMIIAIHUKOBOM SIpyCe XOPOILIO BBIPAKEHBI
CHHY3MH KYyCTHCTBIX KJIQJIOHHUH M c(ar€HoBbIX MXOB, paclpeieieHHE KOTOPBIX, TaK K€ CBSI3aHO C
MUKpopenbedoM. XapakTepHasi OCOOCHHOCTH OYTPOB ILTOCKOOYTPHCTHIX OOJOT - OJMM3KOE 3ajeraHue
MHOTOJICTHEMEP3JIOTO CJIost Topda, B ceBEepHOIA Taiire - okojio 0.5 m (JIucc ¢ coagrt., 2001).

Llenpl0o HAIMX HCCIECAOBAHMK OBUIO  OMNpenelieHHe IPOCTPAHCTBEHHOTO BapbHUPOBAHUS
temneparypsl  kKopHeoOutaemoro ciost (KC), TemmoBoil pexuM KOTOPOTO OKa3blBa€T HaMOOJBIIIEe
LEHOTHYECKOE BIIMSHHE, B TPE/ieiax JIOKaJbHBIX OMOTEOLEHO30B IICHTPAIBHOTO CEKTOPa CEBEPHON TalTrH
3amagHoi Cubupwu.

OBBEKTBI 1 METObI NCCJIIE[JOBAHU A

UccnenoBanusi mpoBomuiau B OKpecTHOCTAX T. HosOpbeka, SIHAO. s HabmromeHWi OBLIO
BbIOpaHO 4 yuyacTKa B THNHUYHBIX YCJIOBHUAX TpEX Hamboyiee pachpOCTPaHEHHBIX THUIAX MECTHBIX
OMOreoLeHO30B: 30HAILHOTO JINCTBEHHUYHUKA KYCTapHHYKOBO-3elIeHOMOIIHOTO Jeca (75° 4' 59,16" CIL,
63° 9' 34,2" BJl), COCHOBOTO KyCTapHHMYKOBO-JIHINAHUKOBOTO Jieca (75° 29' 36,6" ClI, 62° 14' 37,32"
BJl) u 2 ydactka mimockoOyrpucroro 6omora (76° 49' 45,48" CII, 61° 9' 28,44" BJl) — Oyrpa m
npuiieramnieid MouakuHel. JIokanbHble KIMMAaTHUYECKUE YCIOBHSI MOXKHO CUHTATh CXOAHBIMHU: KpaiiHUe
YYacTKU IO JOJTOTE OTCTOSIIM OpUMEPHO Ha 33, a mo mupoTe - Ha 10 kM.

i u3MepeHus: TeMmmeparypbl HCHOJIb30BAIM INPOrPaMMHUPYEMbIE ABTOHOMHBIE PETHUCTPATOPHI
temreparypsl DS1921G (http://www.elin.ru/Thermochron/?topic=descr), ycTaHoBIeHHbIe Ha TyonHe 10
CM, M pETHCTPHUPOBABILINE TemrnepaTypy ¢ TouHocThio 0,5°C kaxsle 4 yaca B cpoku - 1, 5,9, 13, 17 u 21
Yyac 10 MECTHOMY aJIMHHHACTPAaTHBHOMY BPEMEHH, KOTOPOE HE3HAYUTENbHO, HA 5 MHUHYT, OTJIMYACTCS OT
MECTHOTO acCTPOHOMHYECKOTO BpeMeHH. Ha kaxgoM ydacTke OBUIO YCTAHOBJIEHO IO 5 JAaTYMKOB B
TpaHCEKTax uepe3 Kaxnaple 3 M. B secHbIX LeHo3ax TIyOMHY 3akjaJkd AaTYMKOB OTMEPSUIM OT
MOBEPXHOCTH MUHEPAJILHBIX OTJIOKEHUH, T.€. OT HIDKHEH IPaHHULbI JIECHOIN MOACTUIIKU, B OONOTHBIX — OT
HOBEPXHOCTH C(arHOoBOTO IOKPOBA, a B JMIIAWHUKOBBIX CHHY3USIX — OT MOBepXxHOCTH Topda. Onun u3
JATYNKOB, YCTAHOBJIEHHBIX B COCHOBOM JIECY, BBIIIEN W3 CTPOS, YTO COKPATHJIO 3/1€Ch MOBTOPHOCTH
u3Mepenni 1o 4. Habmronenus nposommmuck ¢ 20 aBrycra 2015 mo 19 asrycra 2016 1., T.e. TOTHBIN
rofoBoi 1muKi. M3-3a HegocTaTouHOro 00b€Ma MaMsATH PErUCTPATOPOB TEMIIEPATYPhl AAHHBIE CHUMAIU
JIBaX/IbI — B MIOHE U aBTyCTe.

1 KOppeKTHUPOBKM M3MEPEHHM aBTOHOMHBIE PETUCTPATOPBI TEMIIEPATyphl BMECTE CO CPOYHBIM
TEPMOMETPOM IIPEABAPUTENIFHO MOMELIATNCh B KOHTPACTHBIE TEMIIEPAaTypHBIE YCIIOBHS, MOJIYYECHHBIE
U3MEpPEHHs UCIIOIb30BAIN VI OIpeaeneHus: K03()(UIMEHTOB IOJMHOMOB IIEPOBOIO MOPSIKA KaXKAOTO
JaT4yuKa.

K pabote ObLIH TIpHBIIEYEHEI TaHHBIE TI0 MeTeocTannuu T. HosOpbcka ¢ caifra https:/rpS.ru/.

B kauectBe Mepbl BapbUpPOBAHUS TEMIIEPATYphl NPUHUMAIM BEJIUYUHY CPEIHEKBAIPATHYHOTO
OTKJIOHEHHS 3HaYeHUU TeMIIepaTypsl, U3MEPEHHON pa3HBIMH JaTYNKAMU B OJTUH CPOK:

I7e N - KOIMYeCTBO HAOII0EHNH (JaTYMKOB), X, — X - OTKJIOHEHHUE i-r0 HaOIIONEHHUs OT CPETHETO

3HaA4YCHMUA.

PE3VJIbTATBI 1 OBCYXJIEHNE

3a mepuon HaONIOJEHUI CpeJHETo/IoBas TemIeparypa Bo3ayxa coctaBmia -1.5°C, mpeBsimas
cpemHeMHOTOJIeTHION -2.3°C. Hanboiree X0MOHBINA MECSI - SHBAph, HanbOoee TEIUIBIH - UIoh (puc. 1).
CHeXXHBII TOKPOB Haval (OPMHUPOBATHCA B Havaje OKTAOps, U HapalluBajl MOLIHOCTH 0 KOHILIA MapTa,
JOCTUTHYB 67 cM, 3aTeM, B TEUCHHE amlpelis NOYTH MOJIHOCTBIO CTasyl, XOTS B IEPBOH IOJOBHHE Masl B
OTJEbHbIE JTHU HaOII0JaJINCh HEOOJIBIINE CHEIOIIa bl
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MoIHOCTh CHEKHOTO TIOKPOBa
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Pucynox 1. ]JluHaMHWKa OCHOBHBIX KIMMAaTHYECKHX YCIOBHH 3a TIepHUON  HAOIOACHWMIA:

CpeaHeMecCiaYHasd TEMIICpaTypa BoO3aAyxa, JJIMHa CBETOBOI'O JHA U MOIMHOCTH CHETOBOI'O ITOKPOBA.

Ha mupore r. HosOpbcka B TedeHue roja CyLIeCTBEHHO MEHSETCS JUIMHA CBETOBOIO AHS - OT 4
yacoB B Jekadpe, 1o 19 yaco 40 MUHYT B MIOHE, YTO B JIETHEE BpeMs B ACHYIO MOTOAy oOecredrnBaeT
0ONBLION CyTOUHBIN MMOTOK NPSMOHN COJIHEUHOU paJHaIiH.

ITo uToram u3MepeHuil cperHerooBas TeMIepaTypa U Iuana3oH 3a(UKCUPOBAHHBIX TEMIIEPATYP
KC mmcrBennmuHoro Jieca okasamuch MeHblle KC cocHoBoro ieca (tabmuma). Ilpm sTom
CPeIHEKBaJPaTUYHOE OTKJIOHEHHE OJJHOBPEMEHHBIX U3MEPEHHH, yCPEAHEHHOE 3a I'0Jl, 0Ka3aJIoCh BBILIE B
IuCcTBeHHUYIHOM Jiecy. CambiM xonoaubM okazancsa KC Oyrpa, 3aech ke oTMevyalid HanOOoJIbIINHA pasMax
3a(UKCUPOBAHHBIX 3HAUYEHUH TEMIIepaTypsl U HanOoJbIee CPeTHEKBAPATHIHOE OTKIIOHEHNE. ToIpKO B
KC nucTBeHHHUYHOTO Jieca He ObUIO 3a)MKCUPOBAHO OTPHUIIATEIBHBIX TEMIIEPATYP.

Tabnuna. ['ogoBEIe HTOTH H3MEPEHUI

Temneparypa CpenHeKBaApaTUyYHOE OTKIOHEHUE
VYyactokx
Cpeanstst | Makcumanbhast | MunumaneHas | Cpegnee | MakcumaiibHoe | MUHUMAabHOE
JIMCTBEHHUYHEIH J1eC 33 15,0 0,0 0,73 3,00 0,34
CoCHOBBIH J1€C 4,0 21,5 -1,0 0,63 3,93 0,10
Byrop 1,6 20,9 -8,0 0,98 3,51 0,07
Mouaxxuna 4.5 20,6 -1,1 0,54 3,43 0,12

Cpennecyrounas temneparypa KC Ha Bcex ydacTkax B OSCCHEXHBIN MEPHOJ] B LIEJIOM ClieJi0BajIa
3a TeMIlepaTypoil Bo3ayxa, MPU MOTOMHBIX M3MEHEHMAX 3ama3asiBas Ha 1-2 mHsA. B okTsa0pe, ¢ Hagamom
(hopMHpOBaHUsI CHEXHOTO TIOKPOBAa M JI0 €ro €X0Ja, TeMIlepaTypa IMOYBbI HAa BCEX ydacTkax ciabee
pearupoBajga Ha W3MEHECHHS TeMmIepaTypbl Bo3myxa (puc. 1, 2). Haubonee HU3KHE CpeaHECYTOUYHBIC
TeMIepaTypsl HaOmomann Ha Oyrpax miockoOyrpuctoro Oomora. 3mech KC MEp3mblit ¢ cepemuHb
OKTSIOpS TIO TEpBOM TOJIOBHHBEI ampens, B CaMO€ XOJIOJHOE BpEeMsl CpeIHEeCYyTOYHas TeMIepaTrypa
omyckanachk 110 -5,1°C. B cOCHOBOM Jiecy M MOYaXMHE IUIOCKOOyrpucrtoro 0omnora npomepsanue KC
HaAOII0JANIN TOJIBKO C KOHIIA JIeKaOps, W 0 BTOPOW MOJOBHHEI anpens. CpemHsas cpodyHas TeMIeparypa
31ech omyckanach 1o -0,4°C B Mowaxkuue u 10 -0,5°C B COCHOBOM Jrecy.

www.soils-jounal.ru

18



[TouBkl 1 okpyxarouias cpena 2018 Tom 1 Nel

Ha Bcex ydacTKax HauOOJIBIIINE CpCAHCKBAAPATUYHBIC OTKJIIOHCHUA H3M€p€HPII71 CBOMCTBEHHEBI
Havaimy TEIUIOro ce30Ha. B IecHBIX IeHO03aX HauOolblliee BapbUpOBaHHE HAONIONAETCS B HIOHE, YKe
Mocjie CcXoJa CHera, B TMEpPHOJ AaKTUBHOTO TIPOTPEBaHMS TMOYBBI, M CBA3aHO, BEPOATHO, C
HEOJHOPOJHOCTHIO HAMOYBEHHOTO IMOKPOBAa W JIECHOM MOACTHIKH. Ha 3Ty HEOMHOPOTHOCTh MOXKET
BIMATh W TpsMas COJHEYHAs pajaualivisi, KoTopas OCOOSHHO BelIMKa MMEHHO B 3T0 Bpems. OueHb
0oJpIIMe CpeTHEKBAIPATUYHBIE OTKJIOHEHHS TeMIIEpaTypbl B 3TO BpeMs MoKas3biBaeT Temmnepatypa KC
COCHOBOTO Jieca, pa3Indus OJHOBPEMEHHEBIX M3MEpeHui uHoraa aocturarT 9,6°C. CxomHbIN Auama3oH
u3Mepenuii Temreparypbl KC BBISBICH B COCHSKAaX MINUCTBIX 3aBOJDKbs Ha riryoumHe 5 cm (Jlemakos,

Hcaes, 2013).
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Pucynok 2. I'omoBas auHaMUKa cpenHeMecsaHoit Temneparypsl KC u cpeqHEKBaIpaTHIHbIX
OTKIJIOHEHHH: a — TUCTBEHHUYHBIH JieC, 0 — COCHOBHIH Jiec, B — OyTop, T — MOYaKHHa.

COMKHYTOCTB JPEBOCTOS JUCTBEHHUYHOIO JIeCa 3HAYUTEIBHO BBINIE, YEM COCHOBOTO, U BIHUSHHE
TEHEeH KPOH Ha TeMIlepaTypy MOYBEI MeHee 3aMeTHO. Temmeparypa KC mucTBeHHHYHOTO Jieca B TEUCHHE
BCETO T'0JIa, KpOME HIOHS, IPOSBIISET CIa00e MPOCTPAHCTBEHHOE BapbUPOBAHMUE, UYTO CBUICTEIHCTBYET O
CPaBHHUTEIBHO OJHOPOJHBIX YCJIOBUSAX TEIJIOOOMeHa To4YBbl ¢ atMmochepoil. B wuioHe pasHuia
OIHOBPEMEHHBIX M3MepeHHil Temmeparypsl nocturaia 7-8°C. Hauumnas ¢ mocrnegHed OeKaabl UIOHA
pasnudEs OMHOBPEMEHHBIX M3MepeHnd He mpesbimana 5°C. CxomHble pe3yNbTaThl I YCPETHEHHBIX
U3MEpPEeHUH TeMIepaTypbl MouBbl Ha TioyOumHe 10 cM moA pasHBIMH CHHY3USMU TPUBOISITCS IS
JUCTBEHHUYHBIX JiecoB DBeHkuU (beHbkoBa ¢ coasrt., 2014).

B cocHOBOM 1ecy mpocTpaHCTBEHHOE BaphHpoBaHue TemriepaTypbl KC Habnromamm v B mepHof
YCTaHOBJICHHS CHEXKHOTO TIOKPOBA, C TIEPBEIMH 3aMOPO3KaMHU, KOT/Ia OTKJIOHEHHE TEMIIepaTyphl TOCTUTAIIO
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3,7°C. B TeueHue 3uMBI, IO Mepe HAKOIUICHHWA CHEra, NMPOCTPAHCTBEHHAs BapHaOeIbHOCTh TEMIIEpaTyp
HOCJIEZIOBATEIFHO CHIDKACTCS M PE3KO BO3pacTaeT B KOHIE Masi M HIOHE, IPOTPEBAHNE MIOYBBI B ATOT MEPHO]
B COCHOBOM JIECY IIPOMCXOJUT HAMHOTO HHTEHCHUBHEE IIPOTPEBAHUS TIOYBHI 1101 JINCTBEHHUYHBIM JIECOM.
Ce30oHHasi JWHAMHUKAa TPOCTPAHCTBEHHOTO  BAapbUPOBAHUS  TEMIEpATyphl, CXOAHAsA C
BapbUPOBaHWEM B JIECHBIX II€HO3aX, HaOJromaeTcs B MOYaXWHE IUIOCKOOyrpucroro 6onorta. 31ech
BBICOKHE 3HAUCHHS CPETHEKBAAPATHYHOTO OTKIOHEHHS TEMIIEPaTyphbl HaOII0Jal0TCs yKe B HavYaIe Mae, ¢
MEPBBIMU OTTEMNeNsAMHU, Korjaa pasHuna temnepatyp KC nmocturaer 9,5°C, u, BepoATHO, CBSI3aHO C
HEpaBHOMEPHBIM CXO/IOM CHEra W OTTauBaHHWEM NOBEPXHOCTH MOUYAXKUHBI. YK€ B HIOHE BapuabenbHOCTh
CHIDKAETCs, U OCTAa€TCsl HU3KOW C B TEUCHHE BCEro roja. Takas BHIPOBHEHHOCTh TEMIIEpaTyp CBs3aHA C
Xopomrelf  TeronpoBoAHOCTEI0  00BogHEHHOTO KC MOYaXWMHBI, M OTCYTCTBHEM BBIPAKEHHOTO

MUKpopenbeda.
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Pucynox 3. CyTouHBIl X0 TEMIIEpaTypbl BO3AyXa, TEMIIEPaTypbl KOPHEOOUTAEMOTO CIIOS U
CpEeHEKBAIPATUIHOTO OTKJIOHEHUS TEMIIEPATyphI TOYBHI B JIETHHE MECSIIBI: A - TUCTBEHHUYHBIH Jiec, O -
COCHOBBIH JIeC, B - Oyrop, I' - MOYa)kKHMHa.

CBoe0o0Opa3Hy0 AWHAMHUKY MPOCTPAHCTBEHHOW BapHaOEIbHOCTH TEMITEpaTyphl IOKa3anx Oyrop
wiockoOyrpucroro Oosiora. B omimume ot apyrux ydactkoB Temmeparypa KC B 3uMHUN mepuoj
JICMOHCTPUPYET 3aMETHBIM OTKIMK Ha W3MCHEHHUs TeMIeparypel Bo3ayxa. [locime ycTaHOBIEeHUs
YCTOMYMBOTO CHEXKHOTO MOKPOBA MPOCTPAHCTBEHHAs BapuadenbHOCTh Temmeparypsl KC Bo3pacrana (B

www.soils-jounal.ru 20



[TouBkl 1 okpyxarouias cpena 2018 Tom 1 Nel

OTJIENbHBIX citydasx A0 4,5°C) u ocraBanach BHICOKON B TEUEHHE BCEH 3UMBI, CHIXKASICh TOJIBKO B IIEPHOT
CHerotastHus. Takas 3uUMHsSI BapHaOeNbHOCTb, IO BCEH BEPOSATHOCTH, CBs3aHa C CHUJIBHOM
HEPaBHOMEPHOCTHIO MOILITHOCTH CHEXHOTO IIOKPOBA, KOTOPAasi B CBOIO OYEpe/b BOSHUKACT U3-3a XOPOILIO
BBIPOKEHHOTO MUKpOpeibeda MoBEpXHOCTH Oyrpa. B yCIoBHsIX OOIIUPHBIX OTKPBITHIX MPOCTPAHCTB CHET
MHOTOKpaTHO TepepachpeernseTcs, HaKalUIMBasCh B 3amaJuHax W ucye3ass Ha Oyropkax. M3-3a sToi
HNPOCTPAHCTBEHHOW HEPaBHOMEPHOCTH 3((eKTa TEIUIOM3OJIALUN CHEXHOTO IIOKPOBA, BO3PACTAET U
HEOAHOPOTHOCTh TemrepaTypbsl KC, ocobeHHO ycmimBasch B HEPHOABI CHIIBHOTO MOXoioaaHus. Bo
BpeMsi CHerotasHusi (B ampene mpu Temmeparypax okono 0°C) rtemmepatrypa KC BbelpaBHHBanach,
BO3MOXXHO, M3-32 PABHOMEPHOT'O NPOMAYMBaHUs TalbIMH BojamMu. C HayaJloM aKTUBHOTO HPOrPEBaHUS
IIOYBBI BapHa0EIbHOCTh TEMIIEpaTyphbl BHOBb BO3pacTaja U OCTaBajlach BHICOKOM B TEUEHUE BCETO JIETa U
HaJaJla OCEHU; pa3HUIla TEMIIEpaTyp B 3TO BpeMsl B OTHEIbHBIC THU Moria gocturath 10,1°C. DTa metHss
BapuabelIbHOCTh CBsI3aHA C HAIWYMEM MHOTOJETHEMEP3JIOro cJ0si, KOTOPBIM B PAa3HBIX 3JEMEHTax
MUuKpopenbeda HaxoauTcs Ha pasHoM TiyouHe oT KC 1 oka3pIiBaeT pa3Hoe BIUSHUE HA €T0 TEMIIEpaTypy.

SBHBIE cyTouHBle KoJneOaHus Temmepatypsl KC HaOmogamuch TOJIBKO B TEIUIBIA MEpUOJ,
0CcOOEHHO B JIETHHE MECSIIBI, YTO CBSI3aHO C CyTOYHBIMHU KOJIeOaHUSIMU TEeMIIEpaTyphsl Bo3ayxa (puc. 3). B
WIoJie YCpeOHEHHBIM IHMamma3oH CYTOYHBIX KoJieOaHWH TeMreparypbl Bo3myxa coctaBmun 8,6°C u
MOCJICTOBATEIFHO CHIKAJICS B HMIOJIe U aBrycre 1mo 7,9 u 7,2°C, coorBercTBeHHO. CyTOUHBIEC KOICOaHUS
TEeMIEepaTyphl BO3JyXa B TEUEHHE BCETO JICTHETO CE30HA NMPAKTHYECKH HE BIMSIM Ha CYTOUHBIA XOJ
temmneparypsl KC nucTBEeHHUYHOTO Jieca U Ha €€ IPOCTPaHCTBEHHYIO BapHabenbHOCTh. B cocHOBOM necy
YCpenHEHHBIN CyTOYHBIN quama3oH TemnepaTypsl KC Ol 3HaUHTENBHBIHN, cocTaBiss modytu 2°C B HIOHE
u utone, u 1,7°C - B aBrycre. 37€Ch B TCUYCHHE BCETO JIeTa HAOJIIOJANIN CYNICCTBEHHOS BIUSHUAE CYTOUYHBIX
KoJleOaHNH TeMmeparyphl Ha e€ MPOCTPaHCTBEHHYIO BapHaOeIbHOCTh, KOTOPask CHIDKAJIACh B YTPCHHUE
4Jacwl ¥ Bo3pacraia kK gacam 17-21, korga mousa MaKCHMAJIBHO MPOTPEBajIach, a TEMIIepaTypa Bo3ayxa K
3TOMY BPEMEHH YK€ CyIeCTBEHHO CHMKAIacCh.

Cytounsie konebanust temneparypsl KC OyrpoB ObUIM HECKOJBKO MEHBIIE, U MX HauOOJBIINA
yCpenHEHHBIN auana3oH ONpuléncs Ha Hronb, coctaBuB 1,7°C, a B aBrycre cHuzwics no 1,4°C. B stu
MecsIpl OBUIO BENWKO M BIMSHHWE CYTOYHBIX KOJIEOaHWH Temreparypbl Ha €€ MpOCTPAaHCTBEHHYIO
HEOAHOPOTHOCTh. B oTnuume oT seca HamOONBIIYI0 HEOAHOPOTHOCTH TemmepaTypsl KC Oyrpos
HaOmromany B 13 gacoB, XOTs, Kak U B JieCy, HAHOOJBIITHI MPOTrpeB MOYBHI ITporcxoami B 17-21 gacos.
OTO MOBBIIIEHNE HEOAHOPOJHOCTH TEMIIEPATyphl MOYBHI CBSI3aHO, CKOpPEE BCETO, C OOJBIIMM BKIIAJ0M
OpsSIMOY COTHEYHOW pajraliiy, Hanboiee HHTEHCUBHOW OKOJIO MOJTYIHS.

Cytounsle kosebanus TemiepaTypbl KC MouakxnuHBl HEMHOTO BO3pacTalld B T€4eHHe JieTa - ot 1,1
B utoHe, 10 1,4°C B aBrycre. 3aMeTHOE BIUSHUE HA MPOCTPAHCTBEHHYIO HEOJHOPOAHOCTh TEMIIEPATYPHI
9TH KOJicOaHMsI OKa3bIBAIM TOJIKO B MIOHE, YTO, NMO-BUAMMOMY, CBSI3aHO C OOIIEH HEOJHOPOAHOCTHIO
MIPOTPEBA PA3HBIX YYaCTKOB MOYaKHHBI ITOCTIE 3UMBI.

BBIBO/IbI

1. Bo Bcex meHo3ax HaWOOMNBIIyI0 BapuabenbHOCTh TemmepaTypsl KC HaOmomanu B Hadaie
TémIoro nepuoaa. B ecHBIX IeHO3aX OHAa BO3HHKAET YXKE IMOCJe CXO/a CHEera M, BEepOsTHO, CBS3aHa C
HEOJTHOPOTHOCTHIO HAMOYBEHHOT'O MOKPOBAa M JICCHOH MOJCTHIKHA, & B COCHOBBIX Jiecax OOYCIIOBJICHA
HEOTHOPOTHOCTHIO MPSIMOM COTHEYHON pajfaliy U3-3a TEHH KPOH.

2. HanMeHnpimee mpocTpaHCcTBeHHOE BapbupoBaHue Temmeparyp KC mabmomaercs B MOYaKHHAX
TUIOCKOOYTPUCTHIX OOJIOT, YTO CBA3AHO C OTCYTCTBHEM MHUKpOpebeda U UX CUIBHONH 00BOHEHHOCTHIO.

3. CwibHOE MPOCTPAHCTBEHHOE BaphupoBaHue Temieparyp KC OyrpoB miockoOyrpucTeix 000t
HaOMromaeTcs Kak B TEIUIBIM, TaK M XOJOMHBIA mepuon. Heommopomuocts Temmeparyp KC 3mech
BO3HUKAET M3-332 XOPOIIO BBIPAKEHHOI'O MUKpOpenbeda U MpOoCTPAaHCTBEHHOTO BapbUPOBAHUS BIUSHUS
IIyOMHBI HIDKE JISXKAIIEr0 MHOTOJICTHEMEP3JIOTO CJIOS U MOITHOCTH CHEXKHOI'O ITOKPOBA HA TEMIIEPaTypy
KC.

4. Hanbomee 3aMeTHOE BIMSHHE CYTOYHBIX KOJIeOaHWN TeMIepaTypbl KOPHEOOUTAEMOTO CJIOS Ha
MIPOCTPAHCTBEHHYIO HEOJHOPOJHOCTh TEMIIEpaTyphl XapaKTEpPHO IS COCHOBOTO JieCa B TEYEHHE BCETO
JeTa, 1 KOpHEOOUTaeMOro CiIosi OYTpoB IIOCKOOYTpHCTOro 00JI0Ta — B Hadase JieTa P MHTEHCHBHOM
OTTaNMBaHUU CE30HHO-MEP3IIOTO CIIOS.
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SPATIAL VARIATION OF ROOT ZONE SOIL TEMPERATURE
IN THE NORTHERN TAIGA OF WEST SIBERIA

© 2018 I.D. Makhatkov, Yu.V. Ermolov
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Novosibirsk, Russia. E-mail: makhatkov@mail.ru

Studies of soil heat regime are commonly confined to one vertical soil profile. Some studies on the basis of
short-term temperature data series reported significant horizontal variation of topsoil horizons due to spatial
variation in tree stand densities, plant cover and soil cover heterogeneity. Introduction of programmed
automated temperature data loggers facilitated studies of horizontal heterogeneity in soil temperature, i.e. so
called temperature fields with long temporal data series. However horizontal variation of soil temperature
has not practically been studied in most Russian ecosystems, including those in the West Siberian northern
taiga zone.

The study of soil temperature regime was carried out in the environs of Noyabrsk (Yamalo-Nenetsky
Autonomous Region, Russia) in the four key study sites: climax larch (Larix sibirica Ledeb.) and Scots pine
(Pinus sylvestris L.) forests, and flat palsa mire (separately palsa and adjacent hollow). On each study site
automated temperature data loggers were used in 5 replicated subsites to measure soil temperature with
0.5°C and record it every 4 hours, i.e. at 1, 5, 9, 13, 17 and 21 o’clock, daily. The loggers were placed at 10
cm soil depth in the root zone. The data from the meteorological station in Noyabrsk were also used in the
study. The standard deviation of temperature values, recorded in a study site at one time point, was used as a
measure of temperature variation.

In all study sites the maximal temperature variation was observed at the beginning of the warm season. In
both forest sites soil temperature began varying already after snow thawed, which was most likely due to the
heterogeneity of vegetation cover and forest litter; in the pine site soil the heterogeneity of direct solar
radiation as a result of the crown shadowing also contributed to temperature variation. The biggest soil
temperature variation during this period was observed at the pine forest site, with difference between
simultaneous replicated measurements reaching at certain time points as much as 9.6°C. In the larch study
site the corresponding difference in June did not exceed 7-8°C.

The minimal spatial variation of soil temperature in the root zone was observed in hollows of the flat palsa
mire site, most likely due to the absence of the microrelief influence and high water saturation. The highest
standard deviation values were observed during snow thawing at the beginning of May, when temperature
difference between replicated measurements could be as high as 9.5°C. In June soil temperature variation
decreased, staying low during the rest of the year.

The palsa soil temperature at the flat palsa mire site and its variation in winter time showed strong response
to changing air temperature. This winter variability was most likely due to unevenness of the snow cover
thickness, resulting from the pronounced surface microrelief. During show thawing period the root zone
temperature varied less, apparently because of even penetration and distribution of snowmelt water
throughout the studied soil layer. Rapid soil warming resulted in increased temperature variability, which
remained high during entire summer and the beginning of autumn, with differences between replicates being
as high as 10.1°C. Summer variability of soil temperature at this site could be attributed to the permafrost
layer, which in different microrelief positions is located at different depth as related to the root zone, thus
exerting different influence on the temperature of the soil layers above.

The most pronounced effect of diurnal fluctuations of root-zone temperature on its spatial variability was
observed in pine forest during entire summer period, whereas on the palsa mire ecosystem it was observed
at the beginning of summer during intensive thawing of the seasonally frozen layer.

Key words: soil, root zone, temperature, variability, northern taiga
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