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ATMOCOEPHAA PAAVAILIVA, OIITUYECKAA ITIOTOAA N KIIMMAT
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IMHCCHsT YTIEKHCJIOT0 ra3a u3 NMpeCcHOBOIHBIX CHCTEM
3anaunoit Cubupu
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npuHATa K mevarn 21.11.2023 r.

OJHUM U3 BO3MOKHBIX HCTOYHHKOB IIOCTYILIEHUS YIJIEKHCJIOro rasa B atMocdepy MOTyT OBITh peUHBbIe 3KO-
cucreMbl. IIpuBoagrcs pesyabTaTsl u3MepeHHI mMoTokoB CO, ¢ HOBEPXHOCTH HECKOTBKHUX peK U o03ep ToMckoil 06.
IToxazaHo, 4To B IepuoJ| 3KCIEPHMEHTOB CpeJHHe IOTOKHM YIJEKUCJOro Tasa cocTaB/sian i p. O6u 143,7 £
+21,7 (13-14.08.2023 r.), 53,3+21,2 (19.08.2023 r.) u 80,4 +59,9 MrC - M- 4" (20.08.2023 r.); a1 p. Kerb —
66,1+ 17,3; 6omotHOTO 03epa KapaceBoe — 33,3+ 17,3; p. Cyiira 50,2 £23,0; p. Ukca — 81,9+ 11,5 MrC - M2t
VX BelMYMHA CYIIECTBEHHO 3aBHCe]a He TOJBKO OT OOBEKTAa HCCJEeJOBaHUS, HO U OT THUAPOMETEOPOTOTHIECKUX

YCJIOBUIA.

Knwouesvie crosa: atmocdepa, Bo3ayX, TOTOK, peKa, YIJIEKHUCIbI Tas, smMuccus; atmosphere, air, flux, river,

carbon dioxide, emission.

Beegenue

OpmHolt M3 OCHOBHBIX Tpo6JieM, BOJHYIOIINX BCe
4eJI0BEUeCTBO, SIBJIETC TJI0OATbHOE TOTelieHne KJIU-
mara [1]. Ilo 3akmouennto MT'IUK, npuumHa 3TOTO
mpollecca — yBeJndYeHHe KOHIIEHTPAIMH IapHUKOBBIX
ra3oB B atMocdepe U BbI3bIBAE€MbIil MU JIOTIOJTHUTEb-
HBIIT TPHUTOK TelTa B atMocdepy [2]. B mepByo odve-
peapb oTO Kacaercda yriekucsoro rasa (CO,), pocT co-
Jep’KaHnsg KOTOPOTO B BO3/yXe IIpojosKaerca [3].
Tounas ormenka Bbi6pocoB CO, U ero mepepacmpejie-
JleHusT MeXIy aTMocdepoii, OKeaHOM W 3eMHOI OWo-
cepoit B yCIOBUAX MeHSIONIETOCS KJANMATa WMeeT
pelaiolliee  3HaUeHUe [IJI JIYYIIeTO TOHUMAHUS TJO-
6aJIbHOTO YTJIEPOJHOTO IUKJA, Pa3pabOTKH KIMMATH-
YeCKOll TIONUTHKU ¥ TMPOTHO3UPOBAHUST GYAYIIETO U3-
MeHeHHud IuKIa [2].

Hecmotpst Ha GourbImoii mporpecc B MCCJIeJOBAHUT
IIPOCTPaHCTBeHHO-BpeMeHHOH u3MeHunBoctu CO, Ha
ITaHeTe, B ero 6ajaHce Bce ellle COXPAHSeTCs Heollpe-
JeseHHOCTb, olleHuBaeMad B 1 I'tC (ruratoHHa B 3K-
puBasente yriepoga (12/44 nna COy nm 12/16 s
CH,) [4]. DTo o3HauaeT, YTO He BCe UCTOUHUKU IO~
CTYILJIEHHST 3TOTO MApHUKOBOTO Ta3a B aTMocdepy Kop-
DPEKTHO yUTeHbI.

OHIM U3 TaKUX MCTOYHUKOB MOTYT OBITH peyHbIe
CUCTEMBI, KOTOpble IIepeHOCAT YIJIepoJ U3 Ha3eMHBIX
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9KOCHCTEM B OTKPBITBI OKkeaH [5]. IDTOT OCHOBHOI
TepeHoc JOTOJMHIeTCA ABYMSA 6oJiee KOPOTKUMU BeT-
BAMH: U3 Ha3eMHBIX 9KOCHCTEM BO BHYTPEHHUE BOJbI
7 W3 TPUJINBHBIX BOJHO-OGOJOTHBIX CHCTEM B MUPOBOI
okeaH. OlleHKH TI06aJbHOI SMICCUHU YTIepoJia U3 PeK
TMOKa3bIBAIOT, YTO €To TMOTOKH Bapbupyiorcsa ot 0,6 1o
1,8 TIrC - rox”! (meranukorpamMmbr yriepojia) [6—8].
Bamanc yrieposa B pasHBIX peuHbIX GacceiiHaX 3Ha-
YUTEJTHbHO OTJIMYAETCS, & PACTBOPEHHBIN OpraHuvYecKuii
yraepoa (DOC — Dissolved Organic Carbon), Tep-
nbiit oprannueckuii yriepog (POC — Particulate Or-
ganic Carbon) u pacTBOpeHHDII HEOpraHUYECKUH yr-
nepox (DIC — Dissolved Inorganic Carbon) rakske
BAJKHBI [IJIT OTIeHKM BKJIaJla OOIIEro TOTOKA YTJepoja
B okean (TOC — Total Organic Carbon) u ero oca-
JIOYHOTO HAKOTJIEHUS B TJI06AJBbHOM YTJIEPOIHOM ITHK-
se. Ha ocHoBe cOOpaHHBIX [JaHHBIX MO 27 pPEYHBIM
6acceitHaM B pa3IMIHBIX 9KocucTeMax 3emnn B [9, 10]
omnpenesenbl cpeaanii morok TOC, DOC, POC, DIC
B MupoBoll okeaH u amuccuga CO, U3 BOAHBIX Macc Ha
MyTH K HeMy. B pe3yibTaTe BBISBJIEHBI TOPU30HTAJDb-
HBI TIepeHoC yriaepoga (9KCIOPT € CyIIHM BO BHYT-
pennne Boabl 2,01 £1,98 u croxk B okean 1,13
+0,50 IIrC - rox ') u ero BepTHUKaJIbHbIe HMOTOKH (J1e-
rasanuga 0,79 £ 0,38 u Hakomaenune oraoskenwuit 0,20 +
40,09 IIrC - rox ™). Cy1iiecTBeHHbIE HeoIIpe/leJIeHHO-
CTH 3THX OIIEHOK TpeGYIOT YTOYHEHHUS IO 3KCHepHU-
MEHTAJbHBIM JTaHHBIM.

B Hacrosiiee BpeMst JOCTaTOYHO XOPOIIO H3yYeHBI
MOTOKH YTJIepoJla C PeYHBbIX HoBepXHOcTell B EBpore
u CeBepHoit AMepuke [11—16]. U1 Topko B TocsieqHne
TOJIbI TIOSIBUJIOCH HECKOJIBKO paboT, BBIMOJTHEHHBIX Ha
tepputopun Cubupn [17—20]. OdeBngHO, 4YTO I7T4
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TaKOTO OTPOMHOTO pernoHa, kKak CHOHWpb, 3TOTO SBHO
He/I0CTAaTOYHO.

[lna pacummpenus cBeZieHUil 0 JUHAMUKe TOTOKOB
VIJIEKHCJIOTO Ta3a € MOBEPXHOCTH CUOUPCKUX peK Obl-
JIM TIPOBE/IEHBbI UX M3MePeHHs B aBrycTe — Hadyajle CeH-
Ta6ps 2023 1. B cpegueM Tevenun p. O6u (nmoc. Kupe-
eBck, ToMckag 0651.), nHa p. Kerp (moc. Bensiii dp
ToMckoit 06J1.), a Takske Ha MaJBIX TAeKHbBIX PEUKax
n 6010THBIX o3epaX. llenp HacTosmIelr paboTel — orm-
pelieleHNe TIOTOKOB YTJIEKHCJIOTO Ta3a € MOBEPXHOCTH
pex I GOJOTHBIX 03ep.

MarepuaJsibl 1 METO/BI HCCJI€/[OBAHUS

Jlnst usmepenus norokoB CO; Gblia M3rOTOBJIEHA
miaBatomnas kamepa pasmepamu 0,4x0,4x0,4 M u3
npospautoro miekcuriaca (puc. 1). IloJoxkureapHast
ITaBYYecTh KaMepbl obeclieunBajach OCHOBAHUEM, U3-
TOTOBJIEHHBIM W3 TeHomIacTa. He6osbimie ra6apuTsl
1 Bec OOGOPY/JOBAaHUSA IO3BOJIIN ITIPOBOANTL H3Mepe-
HUA B TPY/IHOJOCTYITHBIX MeCTaX.

Puc. 1. IlnaBatonias kaMepa B peskuMe 9KCIIO3UIMK Ha BOIHON
MMOBEPXHOCTU

MeToauka M3MepeHUs Ta30BbIX HOTOKOB KaMepa-
MH IINPOKO U3BECTHA B HAYYHOM COOOIIECTBE U JOCTa-
TOYHO Xopolo Tpopa6oTana [21—26]. Ona ncmonb3y-
€TCs Ha OTKPBITBHIX ITI0YBAX, B PA3JUYHBIX PACTUTE]b-
HBIX IIOKpOBaX U Jaxe Ha JepeBbgaX. CyTb MeToJa
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COCTOWT B PETUCTPAINN W3MEHEHWH KOHIIeHTPAIu! Ta-
30B B U30JIMPOBAHHOM OT aTMocdepbl o6beMe. Bosmy-
HyI0 Tpo6y W3 KaMephl MOKHO 160 OTOWpPATh B OT-
JleIbHble MUHU-€MKOCTH [[JI1 TIOCJIeYIONIero Jabopa-
TOPHOTO aHajiu3a, Ju60 MOJAaBaTh HENOCPEICTBEHHO
B IIePEHOCHOH Ta30aHAIN3ATOP TIPU N3MEPEHNAX i1 Sitil.
CoracHo 3TOlf MeToJNKe TaKyKe PEKOMEHIYeTCsS Ipo-
BOINTHh KaK Pa30Bble U3MepPEHUS B OT/IETbHBIX TOYKAX
JUIT GOJTBIIIETO OXBaTa TEPPUTOPUH WCCJEIOBAHUM, TaK
U HENPepbIBHBIE B OJJHOM U TOM Ke MeCTe JIJIS Olpejie-
JIEHUSI Ce30HHOTO,/ CyTOYHOTO XO/a MOTOKOB Ta30B WJIN
YTOUHEHUST UX 3HAUEHMIA.

B mammx wuccieoBaHUSX Ha BOJHBIX OODBEKTax
OBLTH TPOBe/leHbI DPA30Bble U CEpHITHbIe W3MepeHIs
in situ. TlepeJ KasKIbIM 3KCIOHHPOBAHWUEM KaMepbl
(pa6GoTta B 3aKpbITOM peXkiMe) OHa MPOBETPHUBAJIACH
OKPY:KAIOIMKUM BO3/YXOM, 3aTeM 3aKpbIBaJIach IpUMep-
Ho Ha 5 MuH. [lotokum CQO, ompenessInNch MeTOIOM
HAUMEHBINUX KBAJPATOB MO0 M3MEHEHUSIM KOHIIEHTPa-
Uil 32 U3BECTHbIE BPEMEHHBIE OTPE3KHU.

Konnentparnus uaMepsiach ¢ momonibio NDIR-
rasoanagusaropa  SenseAir  Dioxide Instrument
(SenseAir AB, IlIBerusi) ¢ onTuyeckoil siueiikoil Tuma
«ynmutkay. /luamnazon onpenenenusd kouuentpanuii CO,
cocrassier 0—6000 muH" ¢ HeoIpe/IeJIEHHOCTBIO + 3%.
[Ipu BeHTHIAIUE pabGoyero 06beMa BO3AYIIHBIM IOTO-
koM 0,2 I/MHUH ONTHMalbHOE BPeMs peakiuu mpuéo-
pa — 15 c. Berpoernas mpornenypa kamu6poskn ABC
(Automatic Background Calibration) nossosister Kop-
PEKTHpOBaTh Apeiid 6a30BOll TUHUU Ta30aHAIU3ATOPA.
Jlorrep mpu6opa 3anomunaer g0 900 maMepenuii ¢ 3a-
JIAaHHBIM BPeMEHHBIM WHTEPBAJIOM, KOTOPbIe CUYMTHIBA-
10Tcsl 4epe3 WHTepdelic TPOTpaMMHBIME CPEJCTBAMH.
ABTOHOMHOCTb PaGoThl TIPUGOPA OIPEIeSeTCs] BCTPO-
€HHBIM aKKyMYJISITOPOM U COCTaBJIsIET OKOJIO 12 4.

PasMepbl KaMepbl TIO3BOIMJIN Pa3MeCTHTb B Hell
matauk. /{19 oKoHYaTesNbHOU MPOBepKU pabGoTOCIOCO6-
HocTH Tipubopa OblIa TIpoBeleHa WHTEPKATHOPOBKA
¢ TepeHOCHbIM razoaHajusatopom CO,+ CHy + H,O
Picarro G4301 (CIIIA), uMeomuM HeoIIpee eHHOCTD
peructpanuu koHientpaunu CO, He Gosee 0,4 MuH .
Ha puc. 2 mpuBeneHa cepus OJHOBPEMEHHBIX H3Me-
peHMii, BBIMTOJHEHHBIX OGOMME Ta30aHATIN3aTOPAMHU
B YCJIOBUAX 3aTeMHEHHOII KaMepbl, YCTaHOBJIEHHOI
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Puc. 2. BpeMmennas auarpamma usMmepennii konunenrpanun CO, razoanamusatopamu SenseAir u Picarro G4301 (18.08.2023 r.)
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Ha TPaBIHOM IMOKPOBe. YYacTKU POCTAa KOHIEHTPAIINU
COOTBETCTBOBAJIN BpPeMeHHBIM HHTEPBaJaM 3KCIIOHUPO-
BaHNSA KaMepbl, T0 KOTOPBIM BBIUNCIAINCH TOToKH CO,
Ha TpaHHulle pasjena cpei.

W3 puc. 2 BuaHO, YTO BpeMd peaKIUU Ta30aHaTIH-
3aTopa Picarro 6bLI0 3HAYNTEJBHO MeHbIIle, 4eM y -
¢y3uonHoro aatynka SenseAir. CpeziHee COOTHOIIIEHNE
MeKIy KOHIIEHTPAIUSIMHU, TOJIyYeHHBIMH NpHOOpaMH,
UMEIUMH pa3JIndHble TMPUHIUIBI U3MEPEeHUs, COCTa-
Bmwio Bcero 1,15 pasza, uro mpu auddepeHIINATBHOM
MeTO/IIIKe PETHCTPAINI TTOTOKOB He MMeeT CYIeCTBEeH-
HOTO 3HAYeHU.

ITomumo kontenTpanuii CO; A1 u3MepeHus Io-
TOKOB Ha TpaHHUIle pasjiefa «BOJHAS IMOBEPXHOCTb —
arMocdepa> HeoOXOAUMO KOHTPOJMPOBATH TEMIEpaTy-
Py OKpYsKalolllell cpejibl, B TOM YHCJe BOJbI. Y Ta30-
aHamm3aTopa SenseAir ecTb (GYHKIUS KOHTPOJS TeM-
meparypbl pabodyero o6beMa, KOTOpas MpH BEHTUIHPO-
BaHUU coBmagaer ¢ Temmeparypoii Bosayxa (Tye,q).
Temmeparypa Boabl (Tyoy,) OblIa H3MepeHa ¢ TOMO-
b0 MUHHATIOPHOTO TepMoxpoHa iBotton DS1921L
Ha rry6uHax 10—20 cwM.

PesyabraTsl u 00Cy:K/1€eHHE

Wameputenbnag kamnanusg 2023 r. cocrosia U3
HecKoJIbKUX 3TarnoB. Ha nepeom amane 6vl1 o6caeno-
BaH paiion p. O6u B6m3u moc. Kupeesck (ToMckas
06J1.), nupuieraoimii k o6cepBatopun «DoHOBasA>

NOA CO PAH (56,4185° c.u1.; 84,0740° B.x1.). U3Me-
peHUsT TPOBOJIMJINCH HA PA3TMYHBIX YIACTKAX MeJKOBO-
ZIbsl OCHOBHOTO pYCJa peKUd ¥ B MPHJIETAIONINX TPOTO-
Kax. PeuHoe nHO 37ech TecyaHO-TpaBUiiHOE, MeCTaMMU
TOKPBITO CJIOEM WJa TIPH MPaKTHYeCKH ITTOJHOM OTCYT-
cTBUU Bojopocyeii. 1[BeT BoAabl Bo BpeMs IMPOBeIEHUS
UCCJIETOBAHUIT OCTaBAJICS CBETIO-KEJITBIM C TIPUMECHIO
B3Beceil. IlepBag cepus uamepenmii 13—14.08.2023 r.
TPOBO/IIIACH B Pa3HOEe BPeMs CYTOK TIPU OTHOCHUTEJb-
HO TIpOXJIaJiHO# morojie, Koraa Tpoq,; Ha 6—10 °C mpe-
Boimana Tpos;. Bo BTOpoit cepum 19-20.08.2023 r.
IIPH COJIHEYHOH Torofie, HAo60poT, Ty, Ha 2—10°C
npeBbiaga T yoy,;, 32 UCKIIOYEHHEM YTPEHHUX YacoB
(tabm. 1).

N3 panubix Tabn. 1 ciemyer, 4To CpegHME ITIOTO-
kn CO, Bo BpeMs TepBOil cepuu u3MepeHUil ObLIH
Bomme (143,7+21,7MrC - M2 -u!), weM Bo BpeMs BTO-
poit cepun (53,3+21,2 u 80,4+59,9 MrC-m2-ul),
UCKJIIOYasl 3aperuCTPUPOBAaHHbIE ciydau apTedhaKToB
(31ech u majiee BBLAEJIEHO TOMYKUPHBIM). OcOGEHHO
XOPOIIO BBIPAKEHHBIN TpPEH B MU3MEHEHWU BEJUYIHBI
notokoB CO, nHabmoganca 19.08.2023 r. mpu mepexo-
Jle 3HaueHil pa3HOCTH T yo5; — Thoms OT OTPHUIIATENBHBIX
K TIOJIOKUTETbHBIM.

Ha puc. 3 npuBejeHa BbISIBJIeHHAs 3aBUCHUMOCTD
U3MeHeHHs BEeJMYIHDI TIOTOKOB OT PA3HOCTH 1 yo5n — Tonn
ITpu obuieit JUHEHHOCTH XapaKTePUCTHKU MOKHO OT-
MeTHTb 00J1aCTh MMOBBINIEHHON HEOTpe/IeJIEHHOCTH B TIpe-
nenax =3 °C > Tposq — Thomm < +3 °C, cBsi3aHHOI, 110 Beeil

Ta6nauma 1

Pesyubratel uamepennii notokos CO; na p. O6b (moc. Kupeesck) (IIB — npassiii 6eper,
JIB — xesblii 6eper)

. o R ITorox COy,
Ne Bpema Touka u3MepeHuit Toss, °C Tyomn °C MrC o2 )
1 2 3 4 5 6
13—14.08.2023 e.
1 | 17:35(13.08)  OcHosHoe pycJo. [1B 15,4£0,2 21,3 124,5
2 18:16 (13.08)  OcnosHoe pycio. 1B 13,8+0,2 21,3 147,0
3 | 07:13 (14.08)  OcHosHoe pycio. [1B 11,8+0,4 21,5 179,1
4 | 07:49 (14.08) OcHoBHoe pyc.o. JIB 13,9+£0,1 21,5 137,4
5 | 10:27 (14.08)  OcnosHoe pycio. JIB 14,2+0,1 21,5 154,5
6 | 11:01 (14.08) OcHosHoe pycio. [1B 15,0+0,1 21,5 119,8
Cpennee 143,7 + 21,7
19.08.2023 e.
1 09:29 OcnoBHoe pycao. [1b 17,3+0,3 20 28,8
2 10:01 OcHoHoe pycJo. JIB 23,9+0,5 20 29,7
3 10:59 OcHoBHoe pycJo. JIb 26,6+0,6 20 83,5
4 11:17 OcunosHoe pycJo. IIB 25,8+0,3 20 825,7
5 12:17 [Tporoka. Touka 1 26,4+0,5 20 55,3
6 12:33 IIporoka. Touka 2 28,2+0,3 20 37,4
7 12:43 IIporoka. Touka 3 29,6+0,3 20 29,1
8 12:54 IIporoka. Touka 4 27,0+0,2 20 64,5
9 13:06 [Tporoka. Touka 5 30,6+0,2 20 32,5
10 13:25 IIporoka. Touka 6 25,7+0,4 20 76,6
1 13:39 IIporoka. Touka 7 23,5+0,2 20 77,2
12 13:52 IIpotoka. Touxka 8 26,7+0,5 20 411
13 17:01 OcHoBHoe pycJo. JIb 24,7+0,3 20 59,2
14 17:33 OcnoBHoe pycio. [1B 20,3+£0,1 20 78,0
Cpenmee | 53,3+21,2

AMuceus YIJIEKHCJIOTO ra3da u3 NpeCHOBOJAHBIX CUCTEM 33HalIHOﬁ Cl/[6l/lpl/[
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OxkonuaHnue Tabm. 1

1] 2 | 3 | 4 | 5 | 6
20.08.2023 a.
1 08:10 OcuoBHoe pycJo. [1b 15,9+0,1 20,3 186,5
2 08:22 OcHoBHoe pycio. JIb 15,9+0,1 20,3 170,6
3 08:48 OcHoBHoe pycio. JIb 17,3£0,1 20,3 118,9
4 09:22 Ocrposa. Touka 1 18,3+£0,1 20,3 102,8
5 09:41 OctpoBa. Touxka 2 18,4+0,1 20,3 38,7
6 10:15 OcrtpoBa. Touka 3 19,8+0,0 20,3 48,1
7 10:29 OcrpoBa. Touka 4 20,7+0,1 20,3 101,9
8 10:44 OcrpoBa. Touka 5 21,0+£0,3 20,3 19,2
9 11:02 OctpoBa. Touka 6 21,5+£0,2 20,3 32,3
10 11:23 OcuoHoe pycJo. JIB 22,4+0,3 20,3 50,1
11 11:36 OcHoBHoe pycJio. JIb 22,4+0,1 20,3 -134,1
12 12:00 OcnoBHoe pycJo. IIB 22,2+0,1 20,3 8535,3
13 | 12:15 OcHoBHoe pycio. [1b 22,4+0,2 20,3 15,5
Cpennee | 80,4 + 59,9
200 ¢ 85,0310° B.71.), KOTOpBIH pacHojoxkeH Ha p. Ketp —
° 6osp1IOM TIpaBoM TipuToKe p. O6m. Kpome o6cienosa-
3 = —6,7092x + 85,164 Husg p. Kerp B paMKaX I0e3/KH OBLIN OCYIIIECTBIEHBI
150 5 R? = 05419 cepun u3Mepennii motokoB CO, Ha 6os0THOM 03. Ka-
e ’ paceBoe u p. Cyiira psgom ¢ moc. HuGera (tor ke
o paiton Tomckoit 061., 58,2840° c.ur.; 84,8850°B.1.).
= 100 + Bce BosiHBIE 0OBEKTHI B JAHHOM paiioHe o60TalleHbl pac-
2 TBOPEHHBIM oprannyeckuM BemiectBoM (DOC, POC)
= U UMEIOT TeMHO-KOPUYHEBBIH OTTEHOK. 3a4acTyio JIHO
ks MaJIbIX PeK U 03ep — 3TO TopdsgaHble 3amekn 6e3 BO-
S0 fopocieit M C BBIXOJAMU TOACTUIAIONINX IeCYaHbIX
mopo/i. Pe3ynbraTbl u3MepeHUil TpUBeeHbl B TabJI. 2.
M3-32 orpaHU4YeHHOCTH BO BPEMEHH BCe IIPE/ICTaB-
0 ! ! ! ! : JleHHble B TabJ. 2 U3MEpPEHUs SIBJISINCH CEPUITHBIMU.

-10 -5 0 5 10
Twosn = Tooms °C
Puc. 3. Jluneapusalyis 3aBUCHMOCTH H3MEPEHHBIX BeJIUYUH
noroka CO, ot paszHoctr TeMnepatyp Tuosx — Toom (P. O6b)

BUJMMOCTH, C TI€PEXOTHBIMU T€PMOJNHAMIYECKUMU TIPO-
IleccaMy B HE3aMKHYTOIl cHcTeMe «BoJa — aTMocdepas.
CremyeT OTMETHTb, YTO BO BpeMS 3KCIIOHHPOBAHUS
KaMepbl Tyo,; B 3aKPBITOM OObeMe HAYMHAET 3aMeTHO
MEHATHCS, KaK MPaBUJIO, B CTOPOHY M3MepSIEMBIX 3Ha-
yeHUH Tponp-

YTHoMSIHyTbIe BbINE OTKJIOHEHHS OT OCHOBHOTO
MacCHUBa TOJYYeHHBIX JAaHHBIX OBLIN CBS3aHBI C KpaT-
KOBPEMEHHBIM BBIXOJIOM B H30JUPOBAHHBIH 06beM
KaMepbl My3bIPbKOB TIPHAOHHOTO Taza (n3Mepenus Ne 4
19.08.2023 r. m Ne 12 20.08.2023 r.), 4TO IpHBEJIO
K yBesmyeHuto motoka CO, mouyTH Ha TOPSAI0K
(>800 MrC - M2 -u!). VckimoueHne coCTaB/sieT OTPH-
HatesibHOe 3HadeHue 1otoka (uameperue Ne 11 20 as-
rycTa), 3aperiacTPUPOBAaHHOE BO BPEMSI SKCIOHHPOBA-
HUS KaMepbl HAJl BOJHBIM YYaCTKOM C PaCTUTENTBHO-
cTbio U o6ycioBentoe mormomnienueM CO, B mpoiecce
QorocunTe3a. XOTsI BO BCeX MHCTPYKIAX IO KaMep-
HBIM U3MEPEHUsIM peKOMeHyeTcsl M36eratb MoJOOHBIX
co6bITHii [27], TMOMydYeHHOEe OTpHIlATEJbHOE 3HAYeHHE
CBU/IETEJBCTBYET O BO3MOKHOCTH HCIOJb30BAaHUSA BbI-
6paHHOTO Ta30aHAJIN3aTOpa B HAIIMX WCCJEIOBAHUSIX.

OO06beKTaMu 6Mmopozo IMana N3MepUTeTbHON KaM-
TMaHUU SBJSJINCH BOJHBIE OOBEKTHI B 30HE CpeaHeii
Taiiru. JKcrepuMeHThl npoBoamnch 30—31.08.2023 r.
B paiforie moc. Bespiii dp Tomckoii 06.1. (58,4500° c.1m.;

Hab6monasimecst Tpos; TOCTOSTHHO TIPEBBIMATA T oy
CrienyeT OTMETHTh XOPOIIMI MPOTPeB BOJ GOJOTHOTO
o3epa k KoHIly JieTa (Tyom = +18°C). B 1o e Bpems
TOHIDKEHHbIe 3HaueHusA 1y, B p. Cyiira, 6epyreil Ha-
4Yajo U3 TexX ke 6OJIOT, CBH/ETEJTbCTBYIOT O 3aMe/lIeH-
HOM TIPOHWKHOBEHUN Telia B TopdsgHyIo 3anexb. llpn
atoM cpeanue 1noroku CO, B 03. KapaceBoe
(33,3%£17,3MrC-M2-w!) 6pum HIKe, 4eM B peKax
Kerp u Cyiira (66,1+17,3 u 50,2 +23,0 mrC-m2 gt
COOTBETCTBEHHO). B03MOKHO, 5TO NPOU3OILIO HE TOJIb-
KO u3-3a 6oJiblioil pasHOCTU Tposy — Tpomy, HO W U3-32
OTCYTCTBHS aKTUBHOTO TIePEMEINBAHUS BOJHBIX CJIOEB.

O ToM, uTo (aKTOp TepeMelTnBAHUS UTPAET BaXK-
HYI0 POJIb B MOTOKAaX Ta30B HAa TPAHUIIE CUCTEMBI <«BO-
na — armocdepay, CBHIETENTbCTBYET HCKIIOYEHHOE
n3 0600IIeHNs OTKJIOHEHWe, 3apeTHCTPUPOBAHHOE Ha
p- Kerb. B Xo/e akcnioHnpoBaHus 1iaBamolieil KaMepbl
OHa TIOMaJla B 30HY OBICTPOTO TeUYeHWSI W 3HAYEHUS
notoka CO, 3amerno Bbipocan (m3Mepenme Ne 6
31.08.2023 r.).

Ha mpemvem, 3axawouumenviom asmane unsMe-
putenbHoil kamnanuu (Ta6m. 3) ObLIM TPOU3BEIEHBI
KpaTKue BedyepHume wusMepeHusa mnotokoB CO, Ha
p. Ukca B paiione moc. [lmotENKoBo ToMckoit 067.
(56,8548° c.u1.; 83,0750°B.x1.). Peka Geper Hauaso
B BojHOI cucreMe DBoubnioro Bacioranckoro 6oJioTa.
Bepera 31001 TaeskHON peku 6oraThl BOJHOW PacTUTEJb-
HOCTBIO, a JTHO B OCHOBHOM WJINCTOE, GOJIbIe MOXOKee
Ha TOliMeHHble O3epa; TedyeHHe MejsieHHOoe. OHAKO
B ee TeMHO-KOPHYHEBbIX OOJOTHBIX BOJaX OGUJIBHO
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IPHUCYTCTBYIOT PacTBOPeHHble OpraHHYeckde BelllecTBa
(DOC u POC), a Tyou, Kak u B p. Cyiira, HeBbICOKa

(+14,5°C).

PesyabraTsl uamMepenuii notokos CO, Ha BOAHBIX 00bekTax (mpuToku p. O6m)

Ta6auma 2

Ne | Bpews Toa/ |y oC | Ty cc | HoTox €Oz
cepus M3MepeHmit MrC-M~“ -4
03. Kapacesoe, noc. Hu6eza (30.08.2023 2.)
1 14:15 11 28,0+1,4 18,5 73,7
2 14:25 1/2 25,3%£0,5 18,5 29,5
3 14:35 1/3 25,5+0,3 18,5 27,1
4 14:46 1/4 27,8+0,9 18,5 29,3
5 15:04 2/1 28,9+0,6 18,5 27,5
6 15:15 2/2 28,7£0,3 18,5 10,2
7 15:25 2/3 299406 18,5 29,1
8 15:33 2/4 29,1+0,3 18,5 52,4
9 15:46 2/5 29,3£0,5 18,5 30,5
10 | 15:57 3/1 28,7£0,7 18,5 16,3
11 16:07 3/2 29,5+1,0 18,5 21,2
12 16:16 3/3 29,7+0,3 18,5 23,3
13 16:26 3/4 28,3+0,4 18,5 28,1
14 16:36 3/5 28,1+£0,4 18,5 40,9
15 16:51 4/1 28,1+£0,4 18,5 23,4
16 17:07 4/2 25,5%0,2 18,5 33,0
17 | 17:25 4/3 24,5£0,2 18,5 71,0
Cpeanee | 33,3+17,3
p. Kemw, noc. Beavui Sp (31.08.2023 2.)
1 07:11 1/1 17,7£0,2 17 59,3
2 07:24 1/2 17,5+£0,3 17 53,3
3 07:32 1/3 17,7+£0,3 17 56,5
4 07:43 2/1 20,4+1,4 17 96,1
5 07:55 2/2 23,940,6 17 65,2
6 08:06 2/3 24,9+1,3 17 251,6
Cpennee | 66,1+17,3
p. Cytiza, noc. Hubeza (31.08.2023 2.)
1 10:37 1/1 22,7+0,2 13,5 48,8
2 10:46 1/2 259+1,5 13,5 85,6
3 11:01 1/3 261+£1,0 13,5 22,0
4 11:11 1/4 26,7£1,5 13,5 27,1
5 11:27 2/1 23,6+0,7 13,5 36,8
6 11:39 2/2 21,5£0,7 13,5 40,6
7 11:51 2/3 20,5+0,5 13,5 87,2
8 12:03 2/4 20,1+0,7 13,5 54,0
9 12:15 2/5 18,9+£0,4 13,5 50,1
Cpennee | 50,2+23,0

Ta6auma 3

PesybraTsl uamepenuii notokos CO; Ha p. Ukca (6.09.2023 r.)

No | Bpews Towa/ |y oC | Tu, oc | Homox €O

cepust U3MepeHwit MrC-M~-u
1 17:33 1/1 15,0+0,4 14,5 61,1
2 17:46 1/2 13,5+0,1 14,5 77,6
3 17:56 1/3 13,0+0,0 14,5 74,2
4 18:05 1/4 12,8+0,1 14,5 68,6
5 18:16 1/5 12,740,0 14,5 82,6
6 18:29 2/1 12,5+0,1 14,5 86,4
7 18:39 2/2 12,3+0,1 14,5 88,4
8 18:50 2/3 12,1+0,0 14,5 88,2
9 19:00 2/4 11,8+0,1 14,5 97,9
10 19:11 2/5 11,7+0,1 14,5 93,8

Cpennee | 81,9+11,5

3apeructpupoBaHHblil 3/1ech cpeannii motok CO,

coctaBua 81,9+11,5 MrC - M2 -4~

1

¢ TeHJeHIHen poc-

Ta TP yMeHbIIeHUN PasHOCTU Tyoyn — oo (pHC. 4).
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Puc. 4. JluHeapusalus 3aBUCUMOCTH H3MEPEHHBIX BEJIUYNH
noroka CO, ot pasHocTU Tyosn — Toow (p. VKca)

B orinume oT aHAJOTUYHOI 3aKOHOMEDPHOCTH, BBI-
apjienHoii Hamu Ha p. O6u (puc. 3), He6oJblIag IO~
puHa p. Mkca Morya craTh TIpuunHOU Goslee HU3KUX
3HaYeHW! IIOTOKOB BCJEJCTBHE 3HAYNMOTO B ee Mac-
mrabax moryiomenns CO; BOAHOI PacTUTETHHOCTHIO.
Bpemsa npoBenenus cepuilHbIX u3MepeHUil 37ech COB-
TAJI0 C TIePeX0/I0M BOJHOW 3KOCHUCTEMBI OT YAaCTHYHOTO
norsonienusg CO, K ero BbljIeJIEHIO.

[TosryyeHHble JaHHDBIE U PE3YJIbTAThI UCCJIETOBAHNS
MIOTOKOB yTJieKucaoro raza Ha p. O6p u Ketp [28, 29]
XOPOIIIO COTJIACYIOTCSI, €CJIN YYUTBIBATh 3a(UKCUPOBaH-
HBIII B 9TUX paboTaX ce30HHBIH X0/. B TO Ke BpeMs,
B pabore [30] 6bLI1O0 TOKa3aHO, YTO JAejbTa p. JleHBI
OKa3aJach 3HAYNTETbHBIM TIOTJIOTUTENEM aTMocdepHo-
ro CO, (-119 /M%) Jerom ¢ pacyeTHBIM TOOBBIM
yriaepogHeM o6MenoM 71 r/m%. B aroil pa6ote m3me-
peHUs TIPOBOJIWINCH BUXPEBBIM METOIOM, W 3/€Ch,
CKOpee BCeTro, CKa3ascd BKJIQJ pacTUTeTbHOCTH. Takske
B XOJle MHOTOJIETHUX HM3MepeHui Ha 03. Daiikan 6bLT0
MTOKA3aHO, YTO CYMMApHBIN TOTOK YTJIEKUCJOTO Ta3a 3a
MepUoJl OTKPBITON BOJBI HAINpaBJeH U3 aTMocdepbl
B 03epo u cocTaBigetr 6,5—7,0 r/M? B rox [31—35].

3akaoueHnne

Paspa6oTaHHast W M3TOTOBJIEHHAs TJIaByYasl KaMe-
pa Ha 6Ga3e OTHOCHTEJBHO IPOCTOTO JAaTYNKA YIJIEKH-
CJIOTO Ta3a, OTKAJMOPOBAaHHAS IO NPENU3NOHHOMY Ta-
30aHAM3ATOPY, OKa3aaach BecbMa 3P PeKTUBHBIM CPe/I-
cTBOM H3MepeHHs I0TOKOB CO,.

Pesyabrarsl uamepenus notokoB CO; Ha BOIHBIX
o6bekTax Oacceiia p. O6m, o3epax U GOJOTHBIX CHC-
teMax 3amagHoit Cu6upH MOKa3aju IOYTH TOBCEMECT-
HBIIT BBIXOJl PAcCTBOPEHHOTO yTJepoja B artMocdepy.
ITO HECKOJBKO OTJIMYaeTcs OoT JWHAMUKH MoTokoB CO,
Ha JIPYTUX KPYIHBLIX NPECHOBOJHBIX 0OBEKTaX.

V3MepeHHbIe TTOTOKN YTJIEKICIOTO Ta3a ¢ MOBEPX-
HOCTH BOJHBIX OOBEKTOB, 6e3 ydeTa OTKJOHEHWI, Ha-
XOMUJINCD B quanasone 3navenmii 10—180 mrC - M - u!,
Ix BesmunHa 3aBuceJia He TOJIBKO OT 0ObEeKTa HCCJIe-
JTOBaHUsA, HO M OT THIPOMETEOPOJOTHYECKUX YCJIOBHIT,
YTO HeOOXOJMMO YYUTHIBATD IPH aHAIN3€e 3TUX JaHHBIX.

[lanbHeiime ncciaeoBaHns B 3TOH 06J1aCTH MOTYT
3aMOJHUTD CYIIECTBYIOME MPOOEeThl B JaHHBIX IS
YTOYHEHUS MOJEJbHBIX PAacyeTOB W BBISBJIEHUSI MCTOY-
HUKOB, CTOKOB atMoc(epHOro yrjepoja B rio6aibHOM
Macirtabe.

DunancupoBanne. Pabora BbIlIONHEHA B paMKax
peanu3aluy  BasKHEWIIero HWHHOBAIIMOHHOTO IIPOEKTa
ToCyZapCTBeHHOTO 3HaveHUs1 «Pa3pa6oTka cucTeMBI
Ha3eMHOTO W JVCTAHIIMOHHOTO MOHUTOPUHTA IYJIOB yT-
JlepoJla U TIOTOKOB MapHUKOBBIX Ta30B Ha TEPPUTOPHUH
Poccuiickoit Deneparnun, obecredenne CO3TaHUS CHC-
TEeMBI y4yeTa JaHHBIX O MOTOKAX KJINMATHYECKH aKTUB-
HBIX BeIlecTB U GIO/JKeTe YrIepojia B JjiecaX U JIPYTux
Ha3eMHBIX 3KOJIOTHUECKUX cucreMax» (corsaieHue
BUII-T3,/23-14).
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D.V. Simonenkoo, A.V. Fofonoo. Carbon dioxide emis-

One of the possible sources of carbon dioxide emission into the atmosphere can be river ecosystems. The
paper presents the results of measuring CO, fluxes from the surface of several rivers and lakes in the Tomsk re-
gion. The experimental period average carbon dioxide fluxes were 143.7+21.7 (August 13—14, 2023),
53.3+£21.2 (August 19), and 80.4+59.9 mgC -m™-h™! for the Ob River; 66.1+17.3 mgC-m™-h™' for the Ket
River; 33.3+17.3 mgC-m™ - h™' for the swamp Karasevoye Lake, 50.2+23.0 mgC-m™-h™! for the Suiga River,
and 81.9+11.5 mgC-m™ h™ for the Iksa River. The flux magnitudes significantly depended not only on the
object of the study, but also on hydrometeorological conditions.
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