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FLUXES OF CHEMICALELEMENTS FROM CENTRAL SIBERIAN PLATEAU
WATERSHEDS, UNDERLAIN BY PERMAFROST

IKolosov R.A.,, IProkushkin A.S., 2Pokrovsky O.S.
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Permafrost distribution on Central Siberian Plateau and dynamics of active layer thawing determine the
fed-characteristic of subarctic rivers. During the winter mean water period the greatest contribution in river feed-
ing is made by ground water discharged through taliks, during the frost-free period — by precipitation, infiltrating
mn soil (Prokushkin et al 2011). Climate data analysis indicates that temperature, precipitation and water dis-
charge have been increasing during last 50 years for Central Siberian rivers.

Our objective was to estimate elements’ fluxes (HCOs3, SO42-, CI, Ca2*, Mg2") from the Nizhnyaya Tun-
guska river basin (for the period 1970-2011) and from the Tembenchi river basin (for the period 1960-2011). For
calculating daily fluxes, we applied the following stages: 1) elements’ concentrations were multiplied by water
discharges for all available dates; 2) then, we analyzed fluxes (F) dependence on water discharges (Q) for each
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anion and cation and we found that this dependence could be described by the function F = a x Qbmost signifi-
cantly (a and b - coefficients). Confidence levels (p) for a and b were obtained with using STATISTICA 10and
all coefficients for entire period and all anions had necessary reliability (p < 0.05, or p > 95%).

Annual ions’ fluxes fromthe Nizhnyaya Tunguska watershed has been increased. In particular, from 1960
to 2011 elements’ flows increased : bicarbonate from 2.92 to 12.77 Mg/km2/year, chloride from 0.95 to 1107
Mg/km2year, sulfate from 1.13 to 2.79 Mg/km2year, calcium from 148 to Mg/km2year, magnesium from 0.4
to 144 Mg/km2year). Thus, total flux of the main ions have been risen more than 4.5 times fromthe Nizhnyaya
Tunguska river basin. There are probable causes of this increasing: 1) increasing high latitude rivers’ water dis-
charges (Peterson et al, 2002); 2) permafrost degradation caused by climate warming (Frey and McClelland,
2009), which may lead to changes in river feeding. Trend of changing in elements’ fluxss from the Tembenchi
river basin is different from that for Nizhnyaya Tunguska. The flux growth (from 1970 to 2011) was observed
for following ions: bicarbonate (from 6.96 to 11.63 Mg/km2year), calcium (from 2.46 to 4.84 Mg/km2year) and
magnesium (from 057 to 0.94 Mg/km2/year). However, the sulfate flux has been decreased from 147 to 0.4
Mg/km2year and chloride flux varied from 188 to 3.39 Mg/km2/year without any trend. Nevertheless, the total
export of main ions from the Tembenchi watershed increased from 14.45 to 20.37 Mg/km2/year since 1970 to
2011.

As previously described, we used two different data sources and some differences in fluxvalues were ob-
tained. For example, sulfate flow from the Nizhnyaya Tunguska river basin from 2005 to 2011 changed within
182 - 2.32 Mg/lkm2year according to our data, and within 2.36 - 543 Mg/km2year according to ROSHY-
DROMET data. Also for Tembenchi sulfate flux had significant decrease from 154 Mg/km2year (1993,
ROSHYDROMET data) to 0.54 Mg/km2year (2005, our data). Such fact may cause by some distinctions in
sampling and water analysis.

This study has been financially supported by RSF Grant (N« 14-24-00113).
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Bopgoc6opHble 6acceiHbl CpeaHecMBpCKOro MnoCKOropbs NOACTMAOTCA MHOTO/IETHEMEP3/IbIMMA NOPO-
Jamu, 4To 0BYCMOBMMBAET OCOBEHHOCTW (POPMMPOBAHUA XUMMYECKOrO COCTaBa PeyHbIX Bod, VIMeHHO pacnpo-
CTpaHeHWe Mep3MoTbl Ha GacceliHe WM AUHaMUKa OTTamBaHus Ce30HHO-Tanoro c¢nos (CTC) mousbl onpesenstor
XapaKTep MUTAHWS PEK 3TOTO0 PervioHa. Tak, B MEPUOA 3UMHE/ MEXeHW rnaBHasi posib B nocTynnieHnn Bog’l B
PeKV OTBOAMTCA NOA3EMHbLIM BOAAM, Pasrpy>KaroLLyM-
CA Yepe3 CKBO3Hble Ta/mKu. B 6e3MOpO3HbIA meprog,
OCHOBHbIM WCTOYHMKOM TMUTAHWS PeYHbIX BOf, SBMs-
l0TCA aTMOoC(epHble OCaAKW, MWHPUNLTPYIOLLMECS B
rnoyBy B 3aBUCUMOCTM OT ry6uHbl CTC (Prokushkin et
al, 2011).

AHaM3 KIMMaTUYECKMX AaHHBIX YKa3bIBaET Ha
POCT CpefHeroAoBbIX TeMNepaTyp, KO/MYecTsa U WH-
TEHCVMBHOCTW OC3JKOB W pacxofa Bofbl B pekax Cpef-
Heli Cnbumpmn co BTOPOIA MOMOBMHBI XX Beka. B cBA3n ¢
3TVM W3YYeHWe XapakTepUCTVK BbIHOCA 3/IEMEHTOB C
TeppuTOpUK BOAOCOOPHBIX GacceiiHOB pek CpeaHecu-
BUPCKOro MIOCKOropbst MOXKET AaTh MPeLCTaBMeHNEe O
TEHOEHUMSX B WHTEHCWMBHOCTAX OMOTeOXMMUYECKUX
MPOLIECCOB Ha GacceiHax peK Mpu  KIMMATUYECKUX

V3MEHEHWSIX.

Puc. 1. KapTa pacnpocTpaHeHNsi Mepa/oThl Ha TEPPHTO-

pumn 6acceitHoB peK CpeaHeCOMPCKOTo MI0CKOropbs (Ha
ocHoBe Brown et al. 1998)
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Llensto faHHOW paboTbl SBNSETCA aHaM3 XapakKTepuCTUK 3KCMopTa XMMUYECKMX 31EMEHTOB C TeppuUTo-
puiAi BOAOCOOPHLIX GacceinHoB pek CpeaHecnbupckoro nnockoropbs. O6bLeKTOM mccneaoBaHns Gbum pp. Huk-
HAs TyHrycka (r/m Typa, 268000 kM2) 1 TembeHun (r/n . TembeHuwn, nnowaap 21600 KM2), pasnmyaroLmecs
XapaKTepoOM MOACTWIaHNA MHOTOMIETHER Mep3noThl (Puc. 1).

MOPOXMMUYECKIMIA COCTaB BOZ . HWxHAS TyHrycKa uccreflyeTcs Hamm exerogHo ¢ 2004 r., p. TembeH-
un - ¢ 2006 roga. OT6op NPo6 Npom3BoaMTCS Ha 6ase IBeHKuiickoro O3 W1 CO PAH (nrT. Typa): B 3MMHMIA
nepuop (OKTS0pb - anpenb) - 1pa3 B MeCsLl, B MepMo/, BECEHHErO MooBoAbs (Maii-MtoHb) - 2-3 pasa B Hedento,
B MEPUOA NETHEN MeXXeHW (Monb-CeHTAOps) - 1 pa3 B Heaento. OTo6paHHbIe 06pasLbl PeYHO BOm™T (PUbTPO-
Bamcb Yepe3 0.45 um (HUTpouenitonosHbii unbtp Millipore). KoHueHTpauum aHmoHoB (Cl-, SO4*) 6bum no-
NyYeHbl METOAOM WMOHHOM xpomatorpadmu (Dionex ICS 2000). CogepkaHue rvapoKapboHaT-1oHa B 0bpasuax
BOZ\T M3MepANM Ha aHanmsatope o6uwero yrnepoga (Vario TOC, Elementar). KoHueHTpauum katuoHoB (Ca
Mg2+) 6bl U3MEPEHbI C UCMOMb30BaHMEM aBTOMATMYECKOr0 aTOMHO-abcopOuUMOHHOro criekTpomeTpa Perkin-
Elmer 5100 PC wwm metogom ICP-MS (Agilent 7500). B kauecTBe apXMBHbIX [aHHbIX XMMWYECKOrO COCTaBa M
pacxogos BogT pp. HwxkHas TyHrycka (1960-2011 rr.) n TembeHumn (1970-1993 rr.) 1CMob30BaHbl 3HAYEHNS
CpeaHecmbupekoro YTMC (r. KpacHosipek).

KOHLEeHTpauumn unccnesyembix MOHOB MMEKOT 0OpaTHYH 3aBUCKMMOCTb OT PacxofoB Bofbl B pekax (Puc.
2). B nepvios BeceHHero rosioBofbs, 06YC/OB/IEHHOrO CHErOTasHWEM, peyHble BOX pa3baBnatoTca Tav MK, U
UX MUHEpaM3aLms Pe3Ko CHIDKaeTcst (Kagamuesa 1 ap., 2005). B 3uMHWIA nepurog, (C HOSGPS Mo anpenb) KOH-
LIeHTpaUmn UccnefyeMbIX MOHOB BO3PACcTatoT Mo Mepe NPOMep3aHus AeATelbHOro Ciosl, KOrja OCHOBHbIM WC-
TOYHMKOM MUTAHMS PEYHbIX BOL CYXKAT Ta/MKOBbIE U MOAMEP3/IOTHbIE BOZT, Yell XMMUYECKUIA cocTaB 0by-
C/I0BMEH 3a/1eraHeM 3BarnopuTOBbLIX MUHEPASIOB 1 Ga3aibToBbIX NOPOA. B pesynbTtare, B 3UMHIO MEXEHb, KO-
rfa 3HauyeHVs pacxoda BOLM HavMeHbLUME 3a BECb MAPOSIOTUYECKMiA rof, MHepanmsaums yeenmumeaetcs. (Ka-
JamueBa nap., 2005).

PucyHok 2. 3aBUCUMO-
CTW KOHLEHTpauuii oc-
HOBHbIX MOHOB B pyC/o-
BOM CTOKe OT pacxofioB

BORT p. HWKHAA TyH-
rycka 1960 no 2011 rr,

A) HCO3, B) O-, B)
sof, ) ¢, py Mg

B Buay HEOOMbLLOMO KOMMYECTBA M3MEPEHWIA B OTAENbHbIE MO [/ aHanm3a TPEHAO0B U3MEHEHMIA 3KC-
nopTa uccrefyembiX aH1OHOB M KATMOHOB apXvBHble AaHHble CpeaHecubupekoro YIMC 3a nepriog Habnoge-
HUIA Gbln Pa3buTbl Ha aecaTuneTva (os p. HuwkHas TyHrycka - 1960-1969 rr., 1970-1979 rr., 1980-1989 rr.,
1990-1999 rr., 2000-2009 rr., 2010-2011 rr; ans p. TembeHun - 1970-1979 rr., 1980-1989 rr., 1990-1993 rr.).
[ns cpaBHeHWst Bbl MCMONb3oBaHbl JaHHble VT CO PAH ana p. HkHsas TyHrycka ¢ 2005 no 2011 rr., gns p.
TembeHuM - ¢ 2008 no 2011 .

3KCMOPT I/aBHbIX MOHOB C TEPPUTOPMM BOAOCOOPHOrO GacceiHa pacCUMTBLIBASICS YMHOXEHNEM WX KOH-
LleHTpaumiA B OnpefenieHHyo JaTy Ha COOTBETCTBYHOLLEE 3HadeHWe pacxofda Bog™. Iloc/ie BblUMCNEHUS CYTOY-
HbIX 3HAYEHUI 3KCNOpTa 3/IEMEHTOB /19 KaXKAOW AaTbl, Obl1 NMpOBefeH aHa/m3 3aBMcUMMOCTel noToka (F) ot
pacxoga BogT (Q) KaKgoro aHwMoHa M KaTuoHa A AeCATWNETHMX NepuodoB. Hambonee [AOCTOBEPHO 3aBUCU-
mocTb F oT Q onucbiBaeTcst cTeneHHOM diyHKUmel Biga F =a x Qb, roe an b - paccuntbiBaemble KO3D(MLMEH-
Tbl. JJOCTOBEPHOCTM KO3(MLMEHTOB a M b 13 BbILLIEYKa3aHHON (POPMy bl NOMYYeHb! C MOMOLLbHO MakeTa STA-
TISTICA 10 (Tabn. 1). YpoBeHb JOCTOBEPHOCTM (p) MPUHAT Npu 3HaueHusx p < 0,05 gnsa 06omx KoaghuumeH-
TOB a 1 b. Kak cneayet 13 Tabnuupl, BCe KO3MPUUMEHTbI MMEIOT HEOBXOANMYHO HadeXHOCTb. Lcxoas 13 nony-
YeHHbIX 3aB/CUMOCTEN, HaMKM OblN BbIMMCIEH CYTOYHBIN 1 Aanee rofoBoi (CyMMa CyTOYHbIX 3HAUEHWIA) 3KCNopT
NCCNenyeMbIX XMMUYECKUX 3/IEMEHTOB C BOJOCOOPHLIX GacceliHoB pek HipkHsAs TyHrycka n TembeHum 3a BeCb
n3ydaembliii nepuog (Pvc. 3, Puc. 4, Puc. 5).
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PucyHoK 3. [JHaMMKa 3KCMOpTa aHWOHOB U KATMOHOB C BOAOCGOPHOro 6acceiiHa p. HukHss TyHrycka.

Mepuog

1960-

1969

1970-

1979

19S0-

1989

1990-

1999

2000-

2009

2010-

2011

Xumu-
Yeckmnin
aNemMeHT

HCO03
C1
S04
Ca
Muy
HCO03

HCO03
C1l
S04

Mii
HCO03
Cl
S04

Mii
HCO03

HCO03
Cl
S04

Mg

Koaddu-

LMeHT
a

20038,2
5976,1
2977,0
7197,7
1715,0

14068,4
6310,6
3683,5
5302,8
1210,8

24360,5

15447.6
8052,0
9645,6
2204.,6

26185,7

17955,5
9237,2

10318,6
2582,5

35356,4

25688,5

11703,7

11325,5
3171,8

31632,7

19263,5
6435,0

10669,7
4014,2

[ocToBep-
HOCTb

p GO
0,000003
0,000055
0,000000
0,000005
0,000018
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000001
0,000000
0,000000
0,000000
0,000000
0,000112
0,000000
0,000001
0,000264

Koathdu-
WeHT

b

1,171
1,063
0,428
0,806
0,713
0,539
0,218
0,414
0,580
0,438
0,568
0,323
0,472
0,508
0,648
0,561
0,378
0,644
0,544
0,572
0,558
0,431
0,582
0,446
0,530
0,556
0,347
0,509
0,508
0,642

[ocTtoBep-
HOCTb

P<b)
0,001476
0,017121
0,013514
0,016817
0,043399
0,000028
0,000794
0,000366
0,000005
0,000095
0,000000
0,029846
0,000164
0,000001
0,000000
0,000000
0,000152
0,000182
0,000000
0,000000
0,000000
0,010474
0,000129
0,000009
0,000000
0,000035
0,016350
0,000005
0,000178
0,007329

Ta6nmua 1. 3HaueHMs KoaghdurupmeHToB anb

W UX JOCTOBEPHOCTb 4151 yHKUMM F =ax Q
(3aBMCMMOCTL MOTOKa (F) rMaBHbIX MIOHOB OT

pacxofa Box (Q)) ana p. HwxHAs TyHrycka.

HabnogaeTca TeHAeHUMs pocta ro-
[IOBOTO  3KCMopTa WCCeayeMblX WOHOB C
BOJOCOOPHOro GacceitHa p. HwkHAS TyH-
rycka. MoTok ruapokKapboHaT-uoHa BbIpoC C
1960 nmo 2011 rog ¢ 292 po 1277
Mr/km2rog, xnopug-voHa ¢ 0,95 po 11,07
Mr/km2rog, cynbtat-moHa ¢ 1,13 go 2,79
Mr/km2rog ¢ voHa kanbums ¢ 148 po 4,64
Mr/km2rog, noHa martus ¢ 04 pgo 144
Mr/km2rog (Puc. 3). Takum 06pa3om, CyMm-
MapHbIA 3KCMOPT OCHOBHbLIX MOHOB C 6ac-
ceitHa p. HwkHsa TyHrycka BbIpoc 6oree,
yem B 4,5 pasa (c 6,88 go 32,72 Mr/km2rop)
(pvc. 5). MOXHO BbieNMTL [1Be BEPOSTHbIE
MPUYMHBI TaKorO W3MeHeHus: 1) yBenmue-
HVe pacxofoB BOL'T B peKax CeBepHbIX LUM-
poT (Peterson et al, 2002); 2) gerpagauws
MHOTOfIeTHE/ Mep3M0Tbl U3-3a MOTEMN/IeHMs
knuviata (Frey and McClelland 2009), koTo-
pasi MOXET MPUBECTW K U3MEHEHWIO PEXUMA
MUTaHNS Pek.
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PucyHok 4. [IMHaMKKa 3KC-

nopTa aHNOHOB N KaTVOHOB C 4 “ &
BOZI0COOPHOI0 GacceiHap. T —— < e )
TembeHun. . 4 T MTCOPTIH(L]|(2011) * A

TeHoeHUMA B rofo-

BOM  BbIHOCE  OCHOBHbIX !
MoHOB ¢  GacceliHa . .
TembeHun ¢ 1970 no 2011 ® "

IT. OT/IMYAeTCA OT TaKOBOM “
ans GacceliHa p. HwkHas
TyHrycka. BbiaBneH poct

3KCTOpTa rMfPOKap6OHaT-MoHa
(c 6,9 mo 1163 Mr/km2rog), ~ PYCYHOK 5- [INHAMMKA CYMMapHOr03KCrOpTa OCHOBHBIXAHIOHOB 1 KATMO-

MoHa KanbLyst (C 2,46 o 4,84  HOBAMA p. Tembenunc 1970 Mo 1993 e 2005 no 2011 (criesa) np. HxkHas
Mr/kmM2ro), MOHa MarHus (c TyHryckac 1960 no 2011 rr. (cnpasa).

0,57 po 0,94 Mr/km2rog) (Puc.

4). OpHako B BbIHOCE Cyfb(haT-MoHa HabnogaeTcs CHkeHne (C 1,47 go 0,4 Mr/km2rog), a B NOTOKe Xiopua-
MOHA BbIENMNTb KaKO-MMB0 TEHAEHLMIO HEBO3MOXHO, T.K. 32 PacCCMaTpVBAEMbIii NEPUOL ero 3HaUeHNs Bapbii-
pytotcs B npefene 1,88 - 3,39 Mr/km2rog, Tem He MeHee, CyMMapHbIiA 3KCMOPT OCHOBHbLIX MIOHOB YBENUICA C
14,45 po 20,37 Mr/km2rog 3a nepmog ¢ 1970 no 2011 rr. (Puc. 5).

Kak onncaHo paHee, B [aHHOW paboTe [/19 pacyeTa MOTOKOB WOHOB MCMO/Mb30B/IUCL ABA UCTOUHMKA
[aHHbIX, B CBA3W C 3TUM OblIM BbISB/EHbI HEKOTOPbIE Pa3/INUMA B 3HAYEHWSX FOLOBOIO 3KCMOPTa OCHOBHbIX
aHWMOHOB. Hanpumep, Mo Halwym faHHbIM, NOTOK MOHA KabLys BLIPOC MPUMEPHO B 8 pa3 no cpasHeHMto ¢ 1960
rogom, no gaHHbiM CpegHecnbupckoro YIMC - B 5 pa3. Takke HeoAHO3HauHbI MoKasaTenm BblHOCa CynbaT-
MOHa C 6GacceiHoB 06enx uccneayembix peK. Ans p. HkHas TyHrycka, o Halmm gaHHbIM, ¢ 2005 no 2011 .
€ro 3KCropT coctasngeT oT 1,82 - 2,32 Mr/km2rog, no gaHHbIM CpegHecvbupckoro YIMC - ot 2,36 go 543
Mr/km2rog. Ana p. TemMb6eHum, BBULY OTCYTCTBMSA 3HAYEHWMIA KOHLEHTpaLMiA U pacxofos BoY ¢ 1994 no 2005
IT., HabNOAAETCA Pe3Koe YMeHbLUEHMe MOTOKa CynbtiaT-uoHa ¢ 1,54 Mr/km2rog (1993 r., gaHHble CpegHecu-
oupckoro YIMC) go 0,34 Mr/km2rog (2005 r., gaHHble V1 CO PAH). OnncaHHbIA (hakTop MOXET SIBMISThCA
CIEACTBMEM Pa3nnuMiA B OTOOpe 06pasLoB MOBEPXHOCTHBIX BOA M METOAAX XMMUYECKOTO aHam3a. Tem He me-
Hee, 00LaA TeHAEHUMS K POCTY MOTOKOB M3Yy4YaeMbIX XUMUYECKUX 3/IEMEHTOB B CPaBHEHWUW [BYX UCTOYHUKOB
[iaHHbIX COXpaHseTCA.

13 BCEro BbILLENEPEUMCIEHHOTO MOXHO CAENaTb CrefdytoLlvie BbIBOJA::

1) O6Lumii akcnopT aHuoHoB (HCO3, SO~ Cl-) 1 KaTuoHoB (Ca+; Mg2+) ¢ Bogoc60pHbIX GacceliHoB pek
HwkHag TyHrycka (¢ 1960 no 2011 rr.) u TembGeHum (c 1970 no 2011 rr) yBenuuunca ¢ 6,88 go 32,72
Mr/km2rogw ¢ 14,45 po 20,37 Mr/km2/rog COOTBETCTBEHHO.

2) CyLLeCTBYIOT pa3/iMyma B KO/IMUYECTBEHHbIX 3HAYEHUSAX BbIHOCA 3/1EMEHTOB Ha OCHOBE ABYX pas/ny-
HbIX VCTOYHMKOB [iaHHbIX, OfHaKO 06LLas TEHAEHLMS COXPAHSETCS.
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3) Ilotoxu uccie/ly eMEBIX B JIaHHOH paGoTe HOHOB ¢ BoJlocOopHoro Gaccelina p. Huxussas TyHrycka Jie-
MOHCTPHUPYIOT TCHACHITNIO K yBenmdeHnio. Ho cielyeT oTMETHTh, 9T0 BEIHOC NIOPH/-MOHA ¢ TEPPUTOPHA BO/JIO-
c6opHoTO Haccelina p. TeMOeHIN CYIMECTREHHO HE M3MEHSIETCS, a BRIHOC CYJIb(aT-noHa CHU3MICS B 4 pasa.

4) Pasnmuns B XapakTepe 3aleTaHhsl MHOTOJCTHEMEPIIBIX IIOPO Ha TEPPUTOPHH BOJOCOOPHEIX Oacceit-
HOB PeK (OT OCTPOBHOTO JI0 HEIPEPLIBHOTO Ha TeppHUTOpHH Gaccelina p. Hiokmsst TyHIYCKa M HENPEPHIBHOTO Ha
Oacceitne p. TeMOeHUN), a TaKXKe pa3HUIlA B CPEJHETOJIOBBIX TEMIIEpATY pax Ha TEPPUTOPHUH 10KHOU (Oacceitn p.
Huxusist TyHrycka) u cepepHoit (Gacceitn p. TemOGenun) gactu CpeHECUOUPCKOTO INIOCKOTOPHS, BEPOSITHO,
HUMEIOT BIMSHAC Ha W3MEHEHHE DKCIOPTA OCHOBHEIX aHHOHOB M KATHOHOB.

Jlannast paboTa BEIIOJIHEHA [IPH o yiepKkKe rpanTa PH® Nol4-24-00113.
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IN MESOOLIGOTROPHICPEATLAND IN TAIGA ZONE OF THE NORTH-EAST
OF THE EUROPEAN PART OF RUSSIA

1L apina L.E., 2Mikhaylov O.A., 1Uspensky |.M.

1Komi SC UB RAS, Syktyvkar, Russia
2Institute of biology Komi SC UB RAS, Syktyvkar, Russia
E-mail: lapina@dm.komisc.ru, igor@dm.komisc.ru, mikter@mail.ru

The object of research is the mesooligotrophic peatland Medla-Pev-Njiur (61°56” N,50°13° E). This peat-
land also known as Ust-Pojeg in the international papers. It was investigated in 2008-2009 years in the frame-
work of CARBO-North project. After the project finished the eddy covariance technique was used heremnatter
from June 14, 2012.

The methane measurements started from June 14t 2012, so the data for analysis was taken from June 15t
2012 to October 20" 2012 and from April 16% 2013 to November 8 2013 when the last day with the mean diur-
nal temperature more than +5 °C. The data absent during the period from August 22nd to September 9. Into
these periods the days with the mean diurnal temperature less than +5 °C appeared. Separately were taken “dai-
ly” (when PAR was more than 20 mmol (nr? s)) and “night™ data points. The data averaged by half-hour inter-
vals was used for analysis. The data logger of incoming shortwave radiation was broken in 2013, so the data of
net radiation was uncorrected and excluded from further analysis. That is why the analysis was made separately
for 2012 and 2013 years.

In the analysis were added the Monin-Obuchov length scale (L) that characterized the stability of atmos-
pheric processes and the kinetic energy of turbulent fluctuations. A total of 48 variables.

70 percent of the variance is covered for 2012: a total of 10 factors, "the daily" 13 factor, "night" of 12
factors for 2013: a total of 13 factors, "the daily" 13 factor "night" of 15factors. That is, compared with the anal-
ysis of one month increased number of factors.

Conclusion:

Stability of the atmospheric processes may in some cases have a noticeable impact (especially at night).

It is necessary to take into account the option CH4CO2. The significance of it is determined by chemical
reactions between methane and carbon dioxide.

Volumetric soil moisture in 2012 played a lesser role than the temperature. In 2013 volumetric soil mois-
ture at a depth of 25 cm played an essential role, and at a depth of 10cm insignificant.

It is necessary to carry out a monthly analysis, because some of the data of October and May can spoil the
overall picture.
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