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Arctic area is place of application of many alarmic

concepts in Climate Change field
Tepputopna APKTUKU — MeCTO NPUNOXKEHUA MHOTUX
anapPMUCTCKUX KOHLUEeNUUU B 0bnacTu rnobanbHbIX

U3MEHEHNN KAnMMaATA
[louBbl CeBepa — reHepartop YrAeKUCAOTbI (3UMOB U
AP., 1992)

KoHBepcusa TyHAP Aadackn B UCTOUHUK CO, (Oechel et

al. 1992)

Tepputopus APKTUKN ABASIETCHA KAMMaTUYECKOWU MUHOW
(Cemunetos, BbicTynaeHua B CMU Hauana 2000-x)

K KoHLy 2000-x ropoB Obina CHOpMYyAMPOBaAHa
«rMnoTe3a Mep3N0Tbl onepeHeHnn» (Zech et al., 2010 u
AP.), YTBEPXAAKOLWAA, YTO UBMEHEHUE NAOLLAAU
MEP3AOTHbIX 3KOCUCTEM ABASIETCA MaBHOWU NMPUYNHOU
U3MeHeHna atmocpepHon KoHueHTpaumn CO, B
LIUKAAX OAEAEHEHUM.




Set of ecological and geocryological studies were initiated
in Lavrentia point in 2000
B 2000 r. ctapToBanu 3KOAOTMYECKUE U TEOKPUONOTMYECKUE
UccaepoBaHUA Ha NyHKTe N\aBpeHTUS

Chukchi sea

Diomede'lslands

Sledge Island:

Bering sea




Annual and summer temperatures follow Uelen weather station
CpeaHeropoBble U AETHUE TEMMNEPATYPbl NO METEOCTAHLUUU YINEH

0

75 1980 1985 1990 1995 2000 2005 2010 2015 | ocal trend is 0.0909 °C/year
Global trend is 0.0158 °Clyear

Local warming is 5.7 times faster
then global!

Temperature of year,°C

y =0.0909x - 187.68
R%=0.3622

y =0.0931x - 180.23
Year R%=0.307

JlokanbHbIW TPeH, paBeH
0.0909 °C/roa

[(obanbHbIN TPeHA paBeH
0.0158 °Cl/roa

JlokanbHoOe notenneHue B 5.7 0
pa3 ObicTpee rnobanbHoro! 1975 1980 1985 1990 1995 2000 2005 2010 2015

Year

Temperature of summel




The sample area is covered by wet willow-sedge tundra and
placed near 4 km from Lavrentia
UccnepyemMblin yYACTOK MOKPbLIT BAQXKHOU OCOKOBO-UBKOBOM
TYHAPOU U pacrnonoXXeH B 4 KM oT \aBpeHTUA




Main types of monitoring in sample area
OCHOBHbI€ TUIMbl MOHUTOPUHIA Ha y4YacTke

2000-2004 MoHuTopuHr notokos CO.,,
H,O v aHeprun metogom agau
KOBapuaHc (COBMECTHO C
yHuBepcutetom Can-[uero, CLUA)

2000-HacT. BpemMsi. MOHUTOPUHI COCTOSAHUS
OEeATENbHOro Crnosd No MeEToA40Normm
nporpammbl CALM (LmpkymnonapHbIn
MOHUTOPUHI OeATENbHOro Cnos)




Example of measured data: NEE in 2004 summer
[MTpumep nonyyeHHbIX AaHHbIX: NEE neTom 2004 T.
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Example of modeled data: GPP v ER in 2004 summer
[Mpumep moaenbHon obpaboTku: GPP u ER netom 2004 r.
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Interannual dynamics of warm season NEE, ER v GPP
MHoronetHAA pAmHamuka NEE, ER v GPP 3a TenAbiv ce30H
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Dependence of NEE, ER and GPP from mean seasonal temperature
3asucumoctb NEE, ER u GPP ot cpeaHece30HHOU TemnepaTtypbl
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Conceptual model of dependence of CO,
fluxes from the temperature
KoHuenTyanbHaaA MoAEAb 3aBUCUMOCTH
notokoB CO, oT Temnepartypbl

= ER, MmoOenb = GPP, mooenb =——NEE, mooens
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Zamolodchikov et al., 2004. Doklady Biological Sciences



Application of the conceptual model to estimated fluxes
anAO)I(eHMe KOHLI,eHTya/\bHOﬁ MOAEAU K OUEHEHHbIM NOTOKaM

47 = FER, moOenb B ER, uzmepenus

= GPP, mooen € GPP, usmepenus
— NEE, mooenw ® NEE, usmepenus
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KapenuH [O.B., 3amonoguukos .. YrnepogHbIu
oBbMeH B KpUoreHHbIX akocmuctemax, 2007.




Sites of CALM International Program

Touku mexapyHapoaHou nporpammbl CALM

Southern Hemisphere.
Click on map to access the data

Northern Hemisphere.

Click on map to access the data
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Basic data from CALM program are
in free access
ba3oBble aAaHHble o nporpamme CALM HaxoaaTea B

cBoboaAHOM AocTyne

/ﬁle:ﬂfCJDZu" 620 nework.mht \+

& () file///C/DZ/DZDOC/ARTICLES Permafrost and Periglacial Processes 2016/CALM nework.mht @ @ Q Moucx ‘E} % ¥+ H @ ® w @ 7 =

@ Yacto nocewaemeie AllBoxing.ru - Bce Hog... u Lenta n PEK - HoBOCTM B pean.. ME LiveTV - npambie euge.. & Google & Library Genesis dzamolod - Bce gna cr... & dzamolod E tparser.org - NOWCKOE...

3 Agpec OpHI'HHEJ'IE https://www.gwu.edu/~calm/data/north.html Bpemn coxpaneqnn: 8 aerycra 2016 r. 0:19:09 =
R31 Allalha (Indigirka basin) 70° 37 N 147° 26'E 100 % 8 = % 5 - g = _ = e : - 3 39 42 44 48 i
R35 Omolon 63° 44' N 198" 4'E 100 . ¥ . . - - - - - - - . . - . . - [y o
R36 Andryushkino 69° 10" N 154° 26" E 100 - - - - - - - - - - - - - - - 38 37 43

R37A |Khomus-1 69° 59' N 153° 35°E 100 . = o . s = . . . = s . - . . " =
R37B |Khomus-2 69° 59' N 195 5 E 100 3 B < 3 5 . 5 . s = < e = . . 54 i 3
R38 A |Mt. Rodinka (Control) 68° 42' N 161" 33'E 10T . - - . . * - - - - - . . M5 | 129 | 148 | 1371 | 151 | 1
R38B |Mt. Rodinka (Burn 68" 43 N 161° 32°E 10T 2 S : 2 5 5 = - & 5 = ] - 148 | 155 | 167 | 156 2
R38C |Mt. Rodinka (Station 68" 44' N 161°24' E 10/T 5 = o 5 5 = . & B = . 5 i 12 T 80 81 B84 i
Chukotka
Site Code Site Nario Location Method SITE AVERAGES OF THE ANNUAL END-OF-SEASON THAW DEPTH
LAT LONG 1990 (1991 1992 1993 1994 1995 1996 1997 | 1998 1999 2000 2001 2002 2003 2004 | 2005 | 2006 2007 @ 21
R% Cape Rogozhny; Chukotka 64" AT' N 176" 58’ E 100iT - - = - 43 42 49 50 38 39 42 44 46 50 57 51 53 59
R10 Upper Kargoplgyno River; Chukotk| 64° 05" N 177" 4" E 100 " . 59 51 56 " ’ . " " " . " v o = - o
64° 34' N 1T 1ZE 100 = - = o 5 s 50 a7 45 33 46 a7 52 35 64 62 5 67
657 36" N 171° 03 W 100 = = = = 5 . = = = - 59 60 62 64 65 67 59 74 1
65.539667 N [171.630229 W 100 - - - - - - - - - . - = . . . . - 3
64° 38" N 176° 58' E 100 - - - - - - - - - - - - - - - - -
Kamchatka
Site Coda e Noine Location Method SITE AVERAGES OF THE ANNUAL END-OF-SEASON THAW DEPTH
LAT LONG 1990 [1991| 1992 1993 | 1994 | 1995 1996 | 1997 | 1998 | 1999 2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 21
R30A |Ploskii Tolbachik (Kamchatka) 55.45°N 160.17°E 100 . - - : : . = . . . & . = 78 67 i 73 72 i
R30B Ploskii Tolbachik (Kamchatka) 1 55.45°N 160.17°E 100 . 5 - . 3 . 5 . & : o : = 49 56 54 53 !
R30C Ploskii Tolbachik (Kamchatka) 2 55.45°N 160.19°E 100 : y . : e - . - : - . ) : 44 45 ‘

Nordic Countries
Denmark (Greenland)
| SITE AVERAGES OF THE ANNUAL END-OF-SEASON THAW DEPTE

lSiteCode | Site Name r S T g I |t [ e o e et B e e e e e B = = e e e




Active layer depth (cm) and soil moisture (%) at R27
site “Lavrentia” in September, 2015
'AyOuHa peaTeAbHOro cAosl (CM) U BAQXXHOCTb nouBbl (%)
Ha naowapke R27 «\aBpeHTUs» B ceHTAOpe 2015 r.
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Organic soil layer depth (cm) and height of plant
cover (cm)
[AybUHa opraHOreHHoro ropu3oHTa NoYBbI U
BbicOoTa (CM) pacTUTEeAbHOro nNokposa (Cm)
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Correlations between some parameters
Koppeniuun MmeXxXay HEKOTOPbIMU XapaKTepPUCTUKaAMMU

OpraHoreHHbId FOPU30HT,

IlokpbiTHE KYCTAPHUKOB, %
cM

I'nyOuHa oTTanBaHus, cM
Soil moisture, %

BaasknocTh mouBbl, %
Height of vegetation, %
BbicoTa pacTMTEJILHOCTH, CM
Cover of dwarf shrubs, %
Cover of sedges, %
IlokpbiTHE 0COKOBBIX, %0
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I'ryoMHa oTTanBaHUsA, CM 1.00 0.12
Soil moisture, %
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Height of vegetation, %
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AWHaAMUKa rAybUHbI aKTUBHOIo cnofl (CM) Ha
naowanke R27 «<\aBpeHTUA»

y = 0.6668x - 1273.1
R? = 0.3985
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Temperature sensitivity of active layer at R27
TemnepaTtypHaa CEHCUTUBHOCTb aKTUBHOIo cAOA Ha R27
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Measurements of weather and energy continue to present time
N3mepeHUA Noroabl U 3HEProobmMeHa NPOBOAATCA NO HaCToALLEE
BpemMA




3aKAlUYeHUue

B oKkpecTHOCTAX noc.
JlaBpeHTNa Ha BocTo4yHOM
UyKoTKe co3aaH NyHKT
CTaLMOHAapPHbIX HAbNaeHUn
ONs1 peLeHns akTyanbHbIX
9KOJTIOMMYECKNX U

reOKpUOSIorm4ecknx npobnem.

OpraHmnsaTtopbl NyHKTa
OTKPbITbI NS
COTpYyaHM4YecTBa, OCODEHHO B
nepcnekTmeBe BO30OHOBMEHUS
N3MEPEHNN NMOTOKOB
NapHUKOBbLIX ra3oB METOAOM
9441 KOBapuaHc.

Conclusion

The point of stationary
observations in vicinities of
Lavrentia settlement at
East Chukotka is created
to explore actual ecological
and geocryological
problems.

Organizers of the point are
opened for cooperation,
especially in aspect to
restore eddy covariance
measurements of
greenhouse gases.
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