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Boigesienne BkJaa ropoja B M3MeHeHHe TepMOIUHAMUYeCKHX
XapaKTepPUCTHK Bo3AyXa Ha mpumepe r. ToMcka

Hucmumym onmuxu ammocghepor CO PAH, 2. Tomck

ITocrynmia B pegaknnio 6.06.2005 r.

[letaeTcsa TONMBITKA BBIAEJEHHS BKJIAQJA FOPOJAA B II3MEHEHNE TePMOINMHAMIYECKIX XapaKTEePHCTHK BO3AYXa.
Jl19 9TOTO HCIOJIB3YIOTCA JBA MOJHTOHA, PACIOJIOKEHHBIX C HABETPEHHOIl M MOJBeTpeHHOil cTopoH T. ToMcka.
Ha mosmronax ycTaHOBJIEHBI JBe MAuThl, HA KOTOPBIX pa3MelleHbl ABa MAEHTUYHBIX KOMILIEKCA, MO3BOJIAIONUIIX
U3MEPATh TEMIIEPATYpy U BJIAKHOCTh BO3/yXa, CKOPOCTh M HaIlpaBJeHHe BeTpa Ha 4eTbipex BbicoTax: 10, 20, 30
n 40 M. O6a KoMILTeKca paboTalOT CHHXPOHHO ¢ mioas 2004 r. IlpuBoasATcs mpeaBapuTeIbHbIE JaHHbIE MOHHTO-
pHHTA, MOKa3bIBAOIIIEe MAcIITalbl T. ToMCKa Kak OCTPOBa TeILTa.

B macTtosiee BpeMst 60./IbIIasd YacTh HaceJeHUA Ha
IJIaHeTe TPOKUBaeT B Tropoaax. !V TeHaeHNIMS K yBe-
JIMIEHUI0 YUCJTEHHOCTH TOPOJCKOTO HACeTeHWS yCHUIU-
Baetcs. [loaToMy Bompoc o KadecTBe OKpyKalomien
cpefibl Ha TaKUX TEPPUTOPUSX CTAHOBUTCA Gojiee aKTy-
anmpHbIM. CKOILIEHWe Ha OTPAHUYEHHOM TIPOCTPAHCTBE
3HAYUTETHHOTO KOJUYECTBA TPEANPUATUN, aBTOTPAHC-
nopTa, 3JAaHUH U COOPYKEHUH C YCTPOHCTBAMU UX
JKu3HeoOecleyeHUs] He MOXKeT He MoIudUIupoBaTh
OKpy:KapIylo cpeay. /laBHO yCTaHOBIEHO, YTO 3TO
MPUBOANT K 06pa30BaHUIO «OCTPOBa TeILIa» Ha MecCTe
pacnionoxkenust ropoga [1]. Kak m3BecTHO, ropojcKoit
OCTPOB  TeIlIa, XapaKTepU3YIONIWiicd TOBbIIIeHueM
MPU3EMHON TeMIlepaTypbl BO3IyXa OTHOCUTEIbHO o-
HOBBIX HAOMIOAEHUII B CEIbCKOI MECTHOCTH, SABJSAETCA
Hanboslee OYEBUAHBIM PE3yJIbTATOM BJUSHUS IMPOIEC-
coB yp6anuszanuu. OCHOBHBIMH TIPUYMHAMM, BBI3bI-
BAIONIMMK BO3HMUKHOBEHHE TOPOJICKOTO OCTPOBa TeILIa,
ABJIAIOTCS JIOTIOJTHUTETHHOE BBIJIe/ICHUE Telia Ha Tep-
PUTOPHUH TOPOJa, Pa3gudMsd BO BIAKHOCTHBIX Xapak-
TEPUCTUKAX M IIEPOXOBATOCTH MOBEPXHOCTEH, a TaKiKe
anmb6e]0 TOPOJACKUX M CEJbCKOXO3INUCTBEHHBIX TEPPH-
topuit [2]. B mociennee BpeMs pa3mdHble WCCIeI0BA-
Tequ oO6pamaloT BHUMaHUEe Ha BEPTUKAIBHYIO CTPYKTY-
Py TODPOJACKOW 3acTpOWKH, KOTOpas CHOCOOCTBYeT
dopMupOBaHUIO HarpeBa NpU3eMHON aTMocdepsl yepes
AKKYMYJISIIUIO TeIlIa B TOPOACKUX «KaHbOHAX» M ca-
MUX 3HaHuIX [3].

B »aT0il cB43u BBI3BIBAIOT MOBBINIEHHBIN HMHTepec
KOJIMYECTBEHHOE WM3MepeHHe II0TOKOB aHTPOMOTEHHOTO
TelJla W IPOCTPAHCTBEHHOE WX paclpejelenue. Yc-
pelHeHHble 10 Pa3JUIHBIM palioHaM TOPOACKOUN 3a-
CTPOWKM TPUBOAUMBIE JaHHBbIE OGBITHO JAIOT MEHbIIe
100 Br/m? [1]. OxHako B YCJIOBUSIX OOJBIINX Mera-
TOJIMCOB BEJIWUYUHBI WM3JUIIHETO AHTPONOTEHHOTO Ha-
rpeBa MOTYT 3HAUMTETHHO BO3pPACTaTh W WTPaTh BaxK-
HYIO pOJib B TeMIIepaTypHOM peskiMe TOpPOJCKOH cpe-
JIbI, 0CO6EHHO HOYBIO ¥ B 3UMHHUI TTEPUOI.

W3ayuenue octpoBa Temra HaJ TOMCKOM Tak:ke
OGHAPYKUIO €T0 3HAYMTEJNbHOE BIUSHUE HAa TOPOJ-

ckyio atMocdepy [4]. JanbHelimue uccaeoBaHUS II0-
Ka3aJid, 4TO 3TO XapaKTepHO /g MHOTUX ropojaoB Cu-
6upn [S5].

[Mockompky pnamubie [4, 5] moayueHB B XOI€
KpPaTKOBPEMEHHBIX JKCIMEAUIMOHHBIX 3KCHEPUMEHTOB,
TO OBLIO IeJlecoo6pasHO OPTaHM30BATh MOHUTOPHWHTO-
Bble M3y4YeHUs MONOGHBIX IpoIleccoB. Takue uccaeno-
BAaHMSA HAMHM HAYaTBl U OCYLIECTBJISVINCD IO cleayrollei
METO/I0JIOTUH.

NOA CO PAH pacnosaraer AByMs HOJUTOHAMH.
Oaua  — G6a30BBI  3KCIEPUMEHTATBHBIN KOMILIEKC
(B9K) — maxoxuTca B AKafeMropojgke U MMeeT KOOp-
auHaTel 56°29' c.mr., 85°04' B.n. m Beicoty 170 M Hax
ypoBHeM Mops. Bropoil — «@oHOBbBIl», pacmoJioxkeH
okoJsio 1. RupeeBck, Haxopagiierocs B 60 kM kK 3ama-
ny or Ttopoma Ha Gepery p. O6u (kKoopaAuHATHI
56°25" c.m., 84°04' B.A. u Bbicota 80 M Hax ypoBHEM
Mops). VX B3amMHOe II0/I0KeHNe MoKa3aHo Ha puc. 1.

Bugano, uro mpu mpeobaamarolieM 3amafHO-BOC-
TOYHOM TIepeHOCe BO3AyX OyleT IOC/JeJ0BATeTbHO MPO-
XOMMTh BHaYasle yepe3 NoJUTOH <«DOHOBBIN», 3aTeM
yepe3 T. ToMCK U TOIbKO 1OTOM Tomajer Ha bIK.

Ha o6Goux mosuronax ycTaHOBJEHbI WIEHTHYHBIE
aBTOMATHYeCKHe KOMILTEKCHI I U3MepeHUsT MeTeopo-
JIOTHYEeCKUX BEJWYUH B MPU3EMHOM CJIOe aTMOChepBHI.
O6a KoMILIeKca IIPeACTaBIAI0T coO60il BaHTOBbIE MAUThI
«YHKa-2», OCHAIlleHHbIe HA YeThIPeX YPOBHAX JaTIHU-
KaM# TeMIlepaTypbl U BJIKHOCTH BO3[AyXa M aHEMO-
MeTpaMu 3jeKTpoMexaHudeckoro tuima M-127 (puc. 2)
(KOHCTPYKTHBHBIE OCOGEHHOCTH KOMILIEKCA OINMCAHBI
B [6—8]). B kauecTBe JaTYMKOB CKOPOCTH M HAINPAB-
JIeHUsI BeTpa NPUMEHSIOTCS CepUilHble aHeMOMETPBI
M-127, ycranossiennbie Ha Bbicotax 10, 20, 30 u 40 M
OT 3eMJIM, Ha BBIHOCHBIX JepyKaTensIX B I0;KHOM U ce-
BepHOM HalpaBJeHUsAX. Takoe pachpejereHne MO3BO-
JIeT YUYUTHIBATh BO3MYIIEHWSA BO3AYITHBIX ITOTOKOB
ocToBoM MauThl. Ha 3THX ’ke BBICOTaX YCTAHOBJIEHBI
3JeKTPOHHbIE JATUYUKH TeMIepaTypbl M BJIAKHOCTH.
BHemHuii BuJI OMHOTO M3 KOMILIEKCOB TpPHUBEIEH Ha
puc. 2.

638 Anronosuu B.B., Beaan B./I., Kosaos A.B. u ap.
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Puc. 2. BrHemnmit Bu nN3MepuTETHHBIX KOMILTEKCOB

OCHOBBIBasICh Ha MHOTOJIETHEM OIIBITE IKCILTyaTa-
IUU  AaBTOMATHYECKOTO WM3MEPHUTETHHOTO KOMILIEKCA
TOR-craumuu [9], ang c6opa u mepemaun Ha IBM
JNIAHHBIX OT MU3MEPUTEJNbHBIX MPHOOPOB ObLTa pa3pabo-
TaHa W peajN30BaHA 3JEKTPOHHAS CHCTEMa PeTr’cTpa-
1y Ha G6ase MuKpokoHTpo/nepa PIC16F877 (puc. 3).

Birarogaps OpUTHHAIBHOMY TEXHUYECKOMY pellie-
HUIO yIAT0Ch u36eXaTh MPOMEXYTOUHBIX Imdpoana-

AcuHo

CeMHIY KKH

JIOTOBBIX U aHAJOTO-IH(POBBIX MPeo6pasoBaHMil CHI-
HAJIOB B almapaTHOM GJIOKe KOMILIEKCa IPU OIlpeese-
HUU CKOPOCTH M HampaBieHusi Berpa. OMHAKO OCHOB-
HOe JOCTOMHCTBO Pa3pabGoTKH 3aKTI0YaeTcd B IpHUMe-
HEHUU eJUHOU CHCTeMBl PErNCTPAIlUdl UMIYJIbCOB, Te-
HepUPYeMBbIX aHEMOMETPaMH, YTO, HECOMHEHHO, IMOJIO-
JKUTETPHO CKA3bIBAETCS B COCTABIEHHU BEPHOU KapTH-
HBI BETPOBOTO TMOJIA B TeJIOM. PacueTHbIe TOTPENTHOCTH
U3MepeHusI CKOPOCTH W HAIPABIEHHUS BO3IYIIHBIX IO-
TOKOB, BHOCHMbIE 3JIeKTPOHUKOH (MCKII0¥asd MOTpen-
HOCTH CaMHX aHEMOMETPOB), He IPEBBINIAIOT 5% IpH
ckopoctax Berpa 50 M/c¢ u cocraBiasor Toibko 0,1%
mpu 1 m/c [10].

Hcnorp30Banme BCTPOEHHOTO B MUKPOKOHTPOJLTED
10-paspganoro AIIIl M03BOIMIO TOAKTIOUUTH K CHCTEME
AHAJIOTOBBIE BBIXOJbI JATYMKOB TEMIEPATYPHl U BJIAK-
HocTH. IlocpeacTBOM KOHTpoOJLIepa TakKe pealTn3oBaHA
TepMOCTaOUIN3alusT KOPIyca, B KOTOPOM HAaXOAWTCS
anmapatHpiii 670K. MeHsII OCHOBHbBIE HapaMeTpbl U3-
MepeHUuit U 06paGoTku MHGOPMAIMK € HOMOIIBI0 KOM-
IJIeKCa, MOKHO HOJIy4YaTbh MTHOBEHHbIE HTPOMIIN 111
METEeOPOJIOTHYECKUX BETWMYMH MPU3EMHON aTMOocdepsl,
a TakyKe PacCUYUTBIBATH MOTOKM Tellla, BJATH, KOJUYe-
CTBa IBWKEHUS B peKUMe MOHUTOPUHTA.

CxemMa ympaBiieHUS H3MePeHUSIMU U 00pabOTKU
TOJIydeHHOH WH(OPMAIMHN IpeACTaBIeHa Ha pIHC. 3.

Co6paHHble TaHHbIE MEPEIAIOTCS MO PAIUOKAHATY
B OBM, ycraHOBIeHHble Ha KAaXKJOM M3 IOJUTOHOB.
[Tocne mepBuyHOil 06paboTKM ¥ co3ganus (hailioB MO
KaXIOMY M3MepEeHWI0 OHU MepeaaloTcss B IEeHTp c6opa
wHopManuu, pacrnogokenubiii B Wucturyre. [lpm
atoM g nepenaun ¢ bAKa B MHcTUTyT Hcnoab3yercs
OTITOBOJIOKOHHBINM KaHaJ, a /I Mepeladdl ¢ MOJUTOHA
«MoHOoBHII» — paganoTereOHHBIN KaHA.

BbijiesieHue BKJIa/a ropoja B H3MEHEHHE TEPMOAHHAMHYECKHX XapaKTepPHCTHK BO3/yXa Ha npuMepe r. Tomcka 639
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Puc. 3. Biiok-cxeMa ynpaBJeHISI N3MepeHNsAMI I 06paGoTKu nHpopMannm, co6paHHoi
MIPOCTPAHCTBEHHO-PACIIPeIeIEHHBIMI HCCIeJOBATETHCKIMI KOMILIEKCAMIT

C wmtong 2003 r. KoMILTeke Havdam® pab6oTath B AKa-
nemropoake Ha bIKe, ¢ mona 2004 r. — ma monurone
«MonoBbIl». Hiske MpUBOAATCSA TepBble Pe3YJIbTAThI
OPTAaHU30BAHHOTO TaKUM 06Pa30M MOHUTOPWHTA.

CyTouHOe TOBe/leHHe YCPEAHEHHBIX pa3HOCTel
temuepatyp (T, — T,) W OTHOCHTEIbHOW BJIASKHOCTH
(U, — U,) Ha pa3IMuHBIX yPOBHSX B MPU3EMHOM CJIOE
arMocdepsl IpUBeleHo HA puc. 4.
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Puc. 4. CyTounnlii XoJ ycpeZHEHHBIX 3HaueHHil pasHocTeil

TEMIIEPATYP U OTHOCHUTEJNBHON BJIaXKHOCTH MEKIY MPUTOPO.I-

HbIM (1) u (poHOBBIM (7) MyHKTaMII Ha BCEX H3MEPUTEIbHBIX

ypoBusax: a — 1 — AT1; 2 — AT2; 3 — AT3; 4 — AT4; 6 —
1 — AUl 2 — AU2; 3 — AU3; 4 — AU4

Bugno, uto cpenHue TeMIiepaTypbl B Oamkaiimmeit
OKpecTHOCTH ToMcKa 3a paccMaTpHUBaeMblil TepUO,
B I[eJIOM, TPEBBIMATH HabmojaeMble B (DOHOBOI TOUKeE,
a cpaBHeHUVe JHEBHBIX U HOUHBIX 3HAUEHWI JaeT yBe-
JuveHre nociegHnx kak mMuHUMyM Ha 0,5 °C. Taxske
BUIHO, YTO PA3JUUUI TEMIEPATyp MeXIY IPHUTOPOIOM
U CeTbCKOM MECTHOCTBIO YMEHBINAIOTCA C BBICOTOM.
Ecmu, ma Beicote 10 M pasuuiia m3aMeHsdeTCsS B TeUueHUe
cyrok ot 1,7 o 1,2 °C, to Ha ypoBHe 40 M OT moBepx-
Hoctu 3eman — ot 0,5 go —0,8 °C. Bosmoskno, BOIM3N
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sToll BbIcOTH (40 M) HaXOAUICA YPOBEHb BO3/EHCTBUIL
TOPOJICKOTO OCTPOBA TellJIa Ha BEPTUKATIBHYIO CTPATH-
dukammmo atMocepsl B mepmox m3MepeHmii. OmgHako
TaKkoe TMpeanoJoxKeHne HY;KIaeTcsa B 6ojiee JIeTaTbHOM
mpoBepke. B 1o/b3y Takoil rmmore3bl TOBOPHUT TOJBKO
JVHAMUKA BHYTpPeHHero cjosg mepeMemmuBanust [11].

OTHocuTeTbHAS BJAKHOCTD BBIlIE B IPHUTOpojie Ha
HIDKHEM YPOBHE U BefleT ce0sl MOYTH HeHTpaIbHO
B cyrounoM xoje (puc. 4). Ha BblImeseskammx BBICO-
tax 20, 30 u 40 M oHa cTaHOBUTCA BbIlEe B (POHOBOM
paiioHe, UTO MPHU TOCTOSHCTBE aGCOTIOTHOTO COJEP:Ka-
HUS BOJSIHOTO Tapa BIOJTHEe OOBSICHUMO, 3[1eCh HIDKe
TeMIlepaTypa Bosayxa [5].

[TapameTpusaius MOJIyYeHHBIX JAHHBIX IO TeMIle-
PATYpHBIM HHTepBaJaM I03BOJIMIA HAM BBISIBUTH Me-
HAIONYIOCS KOH(UTYPAIUIO TOPOACKOTO OCTPOBA TeIlIa
(puc. 5). IIpu MOTOKUTETbHBIX MM HEGOMBIINX OTPH-
aTeThbHBIX TeMIepaTypax ero BJINSHUE Ha OKPECTHO-
ctu ToMcka ompenensieTcs HaIpaBIeHUEM TPUX0JA
BO3AYIIHBIX Macc. /[ AkameMTopofka OHO CBOJIMTCS
MOYTH K HYJIO TPU IOTO-BOCTOUYHOTO HATPABJIEHUM WX
amwkennd. OpHako [ Temueparyp Hmwke —10 °C
HabIolaeTCs 3HAYNTETbHOE YBeJIMYEHUE BIUSHUS aH-
TPOMOTEHHOTO HaTrpeBa Ha BCEX YPOBHAX W3MepeHWid
He3aBUCUMO OT HAINlpaBJeHUIl BeTpa, a A TeMIlepaTyp
Menee —20 °C pasnoctp yxke mpesBbimaer 2 °C. Takum
o6pa3oM, 3aperucTpupoBano GopMHpOBaHME HAI TO-
POJIOM TEILTOBOW <IIAlKU», HAKPBIBAIOIIEHl OOGIIMpHBIE
TIPUTOPOJHBIE PAOHBI.

OTU JaHHBIE XOPOIIO COTJIACYIOTCI ¢ MPUBOAUMBIMU
PA3JMIHBIMU  aBTOPAMH  Pe3yJIbTaTAMH WCCJIEIOBAHMIA
AQHTPOIIOTEHHOTO TPOTPeBa TOPOACKON CPeIbl OTHOCH-
TETbHO CETbCKOUW MecTHOCTH. OTMeTUM, UTO I YCJIO-
BUIl IIeHTpa Topoja TeMIepaTypHble U BJIAKHOCTHBIE
PA3HOCTH IO OTHONIEHWIO He TOJBKO K (POHOBBIM, HO
¥ MIPUTOPOJHBIM 3HAUEHUSM ellle cyllecTBeHHee. Vccie-
JMIOBaHWs, TPOBeIeHHble Ha MoOWIbHON cranimu MOA
CO PAH B r. KpacHosipcke B 3uMHee BpeMs, TOKa3aJIu
TIPEBBIIIEHNEe TEMIIEPATYP B HMEHTPATBHON €ro YacTh HaJl
oTaIeHHBIMU TopoacKkuMu paitonamu 10 7 °C [5].

Antonosuy B.B., Besaan B./l., Koznos A.B. u ap.
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Puc. 5. Pacmpejesienne TeMiepaTypHbIX pasHocteii Mexay npuropogoM (u) u ¢onobiM (7) paiioHamu
Ha 1-M 1 3-M H3MepUTeJbHBIX YPOBHAX B 3aBHCHMOCTH OT Ipnxoja Bo3aymubix Macc: 1 — T, — T, > 0 °C;
2—-0+10°C; 3 —-10+20°C; 4 —-T,—T,<-20"°C

Ha pwuc. 6 mpuBeneHbl pacupeieTeHUsT CPeIHUX
BEJIMYMH CKOPOCTU BeTpa HAa BEPXHUX YPOBHAX MauT
B Tomcke m KupeeBcke. OHU BBIGpaHBI WCXOAd W3
TOro, 4Yro OJU3JIEKANNA JeC TPEBBIIIAET BBICOTY
20—25 M, cremoBaTeabHO, OyIeT OKa3bIBaTh BJIUSHUE
Ha pe3yJbTaThl U3MEPEeHUil Ha HIDKHUX TPeX YPOBHSX.

N3 puc. 6 BHAHO, UTO CKOPOCTH BeTpa 3aMETHO
60JpIlle  HAM YPOAHUBUPOBAHHOW TEPPUTOPUEH, UeM
Hax ¢ouoBoil. IlpuueM pa3amuus yBeIUIUBAIOTCS
B HOYHOe BpeMsA. Bo3MOKXHO, HA CYTOYHOM XO/le CKO-
POCTH BeTpa CKa3bIBaeTcs JAeiicTBue Opu3a, KOTOPBIA
uMeercd y pekn O6b B Gedneqnprii mepuoia. /[HeM ero
HampaBJ€HUEe COBIAJaeT ¢ OCHOBHBIM TTepEHOCOM, HO-
Ypl0 — MpoTuBONOJI0XKHO. Ho make HammumeMm Gpusa
OODBSICHUTh Takyio OGOJIBIIYI0O PA3HUILY HEBO3MOXKHO.
UTo6bI TpPOBEpUTH, He ABALGETCS JH 3Ta Pa3HUIA
omu6Koit m3Mepenuii, Ha puc. 6 mma momurona «do-

—r.‘I

P T oS T,

| 511

HOBBIl» HaHeceHBbl AaHHble o6oux gaTyukoB Vg (K)
u Vy (K) Berpa na Boicote 40 M. Buano, uto B 1pe-
flelax ONMMOOK M3MepeHWH WX TMOKa3aHWS COBIAAAIOT
MEXIY COOOI.

Takum o6pa3oM, yske TepBble TOJyYeHHBIE TaH-
Hble CBUETEJBCTBYIOT O 3aMETHOM BKJaJe Topoja
B U3MeHeHHe TePMOAMHAMUIECKUX XapaKTePUCTUK BO3-
ayxa.

B npanpHeiineM mpenoaraeTcss [0OCHACTUTH o6a
U3MEpPUTETbHBIX KOMILTEKca MpubopaMu AJs u3Mepe-
HUS Ta30BOTO U A3PO30JBHOTO COCTaBa BO3/[yXa, UTO
MO3BOJIUT TIepeldTH K KOMILTIEKCHON OIleHKe BIMSHUS
ropojJla Ha KauecTBO BO3AyXa.

Pa6ora Bwemomnena mo IIporpamme CO PAH
Ne 24 mpoext 24.3.3, npu moafep;KKe MeKINCIUATLIN-
maproro npoekta CO PAH Ne 130, IIporpammser IIpe-
suauyMa PAH Ne 13, mpoexr 13.2.
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Puc. 6. Pacnipesesienne cpefmeii CKOPOCTH BeTpa Ha BEPXHUX M3MepUTeTbHBIX ypoBHAX B T. Tomcke (T) u n. Knpeesck (K)
10 HalpaBJIeHnaM u BpeMeHH cyTok: 1 — Vs4 (T); 2 — Vs4 (K); 3 — Vb (K)

Bbl[IeJ[eH]/[e BKJIa/la TOpo/la B UBMEHCHHE TEPMOJUHAMHUYECKHUX XapPaKTEPUCTHK BO3/yXa Ha IpuUMepe r. Tomcka

2. OnTuka arMocdepsl 1 okeana, Ne 8.
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contribution to variation of thermodynamic characteristics of the air for Tomsk as an example.

In this paper, an attempt is undertaken to separate the city contribution to variation of thermodynamic
characteristics of the air, using two sites situated on the windward and leeward sides of Tomsk. At the sites,
two masts are installed, each carrying identical systems for measurements of the air humidity and temperature,
wind speed and direction at four heights: 10, 20, 30, and 40 m. The both systems have been operated synchro-
nously since July 2004. Tentative monitoring data, indicating the scale of Tomsk as a heat island, are pre-

sented.
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