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ABSTRACT. This study analyzes the monthly and seasonal correlation between the water level in Lake
Tyungyulyu and the radial growth of larch across three sites in the Churapcha region of Central Yakutia.
The highest Pearson correlation coefficients (r), reaching up to 0.44, have been identified between the
water level and the width of the annual rings of larch (Larix cajanderi Mayr) at the third site during the
summer-autumn period. These findings suggest the potential of larch in Central Yakutia as an indicator
of ecological responses to hydrological conditions and climate changes.
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1. Introduction

The hydrological dynamics of lakes are closely
linked to the state of the surrounding ecosystem.
Changes in water levels of lakes play a crucial role
in understanding the ecosystem’s response to climate
changes. The indicator of tree annual ring width is uti-
lized in studies of environmental and climatic changes.

The objective of this work is to analyze the rela-
tionship between the water level of Lake Tyungyulyu
and the radial growth of larch (Larix cajanderi Mayr) in
Central Yakutia.

2. Materials and Methods

Water level monitoring was conducted at Lake
Tyungyulyu (62.18° N, 130.72° E) using data from the
Federal State Budgetary Institution “Yakutsk UGMS”
for the period 1962-2020 (58 years). Three sites were
selected for sampling the width of larch annual rings
in the vicinity of the village of Churapcha (62.00° N,
132.50° E) in July 2023. Larch samples were dried in a
natural environment, secured, and polished in labora-
tory conditions. The data on the width of annual rings
were read using the LINTAB-6 system and verified for
dating quality using the COFECHA program (Grissino-
Mayer, 2001; Rinn, 2003). The trend component was
removed from the series of larch annual ring width data
using negative exponential smoothing and the standard
deviation was calculated.
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3. Resulits

The analysis revealed that the highest correla-
tion values between the water level of the lake and
the width of larch annual rings were observed at Site 3
(STD3) (Figure 1).

The range of correlation coefficients (r) at Site
3 varied from 0.27 in January to 0.45 in December. At
Site 1 (STD1), r ranged from 0.12 in January to 0.25 in
December, while at Site 2 (STD2), it ranged from 0.14
to 0.26.

During the spring period, r values at all sites
were relatively low. At STD3, the mean annual r was
0.31, which is higher than at STD1 (r=0.14) and STD2
(r=0.14). The r values significantly increased in sum-
mer and autumn, with STD3 showing r=0.40 in sum-
mer and r=0.44 in autumn, which are overall 14% and
12% higher, respectively, compared to STD1 and STD2.
In the winter period, the r value at STD3 was 0.36
(STD1 r=0.17 and STD2 r=0.18). The increase in r
during summer and autumn reflects a close connection
between the lake water level and the radial growth of
larch in Central Yakutia.

4. Conclusion

The analysis results indicate varying relation-
ships between the water level of Lake Tyungyulyu and
the width of larch annual rings at three sites in the
vicinity of the village of Churapcha (Central Yakutia).

© Author(s) 2024. This work is distributed
under the Creative Commons Attribution-
NonCommercial 4.0 International License.
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Fig.1. Pearson correlation coefficients between the water level of Lake Tyungyulyu and the width of annual rings at three
sites (STD1, STD2, STD3) in the area of the village Churapcha, with SPR representing spring, SUM summer, AUT autumn, and
WIN winter. The solid line indicates a probability of p < 0.01, and the dashed line indicates p < 0.05.

The highest correlation coefficients (r values above 0.4)
were identified for STD3 during the summer-autumn
period. We believe that the sensitivity of larch radial
growth to seasonal changes in the water level of Lake
Tyungyulyu is manifested in the studied area.

Further research is planned, incorporating abi-
otic factors of the non-living environment and other
indicators (soil moisture, characteristics of lake bottom
sediments, distance of the study sites from the lakes,
altitude above sea level, etc.) to identify causal rela-
tionships. We consider that a comprehensive approach
within this study can contribute to a thorough analysis
of the relationship between lake hydrology and radial
tree growth.
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AHHOTAILIHA. B paboTe aHajIu3upyeTcs cpefHeMecsAYHas M Ce30HHas KOppeJAlrsa MeXay ypPOBHEM
BOJIBI B 03. TIOHTIOJII0 C paAuaJIbHBIM POCTOM JIMCTBEHHUIIBI Ha TPEX y4YacTKax B pauioHe c. Uypamua
— lenrpanbhHas fkytus. HauboJsiee Bboicokue KoddduiueHTs Koppesisiiuu Ilupcona (r) mo 0,44 ycra-
HOBJIEHBI MEXAY YPOBHEM BOMBI C MIUPUHON FOAUYHBIX KoJieln jaucTBeHHuUIsl (Larix cajanderi Mayr) Ha
TPETheM y4YacTKe B JIeTHe-0OCeHHUN nepuo/. [loryuyeHHbIe pe3yIbTaThl MOTYT YKa3bIBaTh HA MOTEHINAJT
JIMCTBEHHUITHI B [[eHTpasibHON AKYyTUM KaK MHANKATOPa SKOJIOTUYECKON PeaKIUu Ha TUAPOJIOTUYEeCKre
YCJIOBUSA U KJIMMaTUYeCKUe U3MEHEHNs.

Kiioueanie croga: TMCTBeHHUIA, IIMPUHA TOAUYHBIX KOJIELl, ypOBEHD BOJBI, TUAPOJIOrs 03€p,
LlentpasnbHasn AxyTus
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1. BBeAeH"e pAda JaHHBIX IMUPYIHBI TOAWYHBIX KOJIEL JINCTBEHHUIbI

yAajyieHa TpeHOoBasi COCTaBJIAKINAA METOAOM OTpHIa-
TE€JIBHOI'O 3KCIIOHEHIMAJIbHOI'O CrjaaXuBaHUA W pacyde-
TaHO CTaHOAPTHOE OTKJIOHEHME.

TupapoJiornveckass AUHAMUKA O3€P TECHO CBS-
3aHa C COCTOSHHMEM OKpPYXaiIleil 3KOCHCTEMBL.
V3MeHeHUs] YPOBHS BOJBI B 0O3epax WrpalT BaXHYIHO
POJIb B MOHUMAaHUHN PEaKIUU 3KOCUCTEM Ha KIMMAaTH-
yeckre u3MeHeHwus. [lokazaTesib MIAPUHBI TOJUYHBIX
KoJIel] IepeBbEB HCII0JIb3YeTCs B MCCIIEOBAHUAX U3Me-
HEHUs OKPYXalolllei cpeibl U KJInMaTa.

Ilesib pabOThI — aHAJIU3 CBS3M YPOBHS BOJBI O3.
THOHTIOJI0 C pafUaIbHBIM POCTOM JiCTBeHHUIIbI (Larix
cajanderi Mayr) B LlenTpanbpHoii KyTHu.

3. Pe3yAabTarthbl

Pe3ysibTaT aHa/M3a TMoOKasasl, YTO Ha yYacTKe
3 (STD3) nauboJiee BBICOKME 3HAYE€HUS KOPPEJIALUU
MEXJy VPOBHEM BOJBI O3epa C INMUPUHOM TOAUYHBIX
KoJiell JiucTBeHHuIs (Puc.1).

JluamnasoH M3MeHeHUs r Ha TPEThEM yYacTKe OT
0,27 (aaBaps) no 0,45 (mexabps). Ha yuactke 1 (STD1)
r ot 0,12 (suBapsp) mo 0,25 (mexabps), a Ha yvacTke 2
(STD2) or 0,14 mo 0,26.

MOHUTOPUHT yPOBHA BOABL NPOBOJWJICA B O3. B BEeCEHHUI MEPUOJ] I' HA BCEX yIaCTKaX OTHOCH-
Trourioso (62.18° c.m., 130.72° B.4.) — manHbie ®I'BY TesbHO Hu3kue. Ha STD3 cpenmmit romosoii r=0,31,
«fIxyrckoe YI'MC» 3a mepuog 1962-2020 rr. (58 nert) yTO BHIIE, YeM Ha STD1 (r=0,14) u STD2 (r=0,14).
BeiGpaHbl Tpy ydYacTka [jisi oT6opa mpo6 IMIMPUHBI JleToM ¥ OCEHbI0 I 3HAYMTEJbHO Bhime. Ha STD3
TOAWYHBIX KOJIel JiucTBeHHuIb! (1ioss 2023 r.) B paii- r=0,40 netoMm u r= 0,44 oceHbI0, UTO B HeJIoM Ha 14%
oe c. Yypamua (62.00° c.m., 132.50° B.;[.).u06paSLIbI u 12% cooTBeTCTBEHHO Bhime, yeM Ha STD1 u STD2.
JIUCTBEHHUITBl BHICYIIEHHI B €CTECTBEHHOH cpefe, B sumHuit neprion Ha STD3 r=0,36 (STD1 r=0,17 u
3aKperieHbl U OTILINGOBAaHb B JIJAG0PATOPHBIX YCIIO- STD2 r=0,18). VBe/IHUEHUE I JIETOM U OCEHbI0 OTpa-
BUAX. J[aHHBIE MIMPUHBI TOAWUYHBIX KOJIEI] CUUTAHBI C XaeT TeCHYI0 CBA3b MEXy YPOBHEM BOABI B O3epe U
noMmoiipio cuctemsl LINTAB-6 1 mpoBepeHBI Ha Kaue- pafMaJbHEIM POCTOM JIMCTBEHHUIB! B L[eHTpasIbHON

2. MaTtepunanbl 1 MeTOAbI

CTBO [JAaTUPOBaHWA C WCIOJIb30BaHWEM MPOrpaMMBbL AKyTUL.
COFECHA (Grissino-Mayer, 2001; Rinn, 2003). U3
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Puc.1. KoabdurmeHTs! koppenanua ITupcoHa MexXAy YPOBHEM BOABI B 03. TIOHTIOJIIO C IIMPUHOM T'OAUYHBIX KOJIEI] HA TPeX
yuactkax (STD1, STD2, STD3) B patione c. Uypamua, SPR - BecHa, SUM - jsieto, AUT - ocens, WIN - 3uma. CrioniHas JMHUA:

BepoaTHOCTh p < 0,01. [TynktupHasa qunusa p < 0,05.

4. 3aknioueHue

PezysibTaThl aHaM3a yKa3blBalOT Ha PA3JIMUHYIO
CBsI3b MeXJy YPOBHEM BOJbl B 03. TIOHTIOJIIO C HIUPU-
HOHM TOQUYHBIX KOJIel] JIMCTBEHHUI[bI Ha TpeX ydacT-
kax B pabioHe c. Uypamua (ILlentpanpHasa fAkytus).
HawuGosbmme r (cBoime 0,4) BoiABIeHbl A1 STD3 B
JleTHe-oCceHHUI nepuoji. CunuTaeM, YTO B UCCIeyeMOM
palioHe NpOABJIAETCA YyBCTBUTEJIBHOCTh PaguasIbHOTO
MpUpOCTa JIMCTBEHHUIBI K CE30HHBIM W3MeHEHUSIM
YPOBHs BOJIbI B 03. TIOHTI0JTIO.

[Inanupyercsi MNPONOJIKUTh UCCJIeJOBaHUE C
NpuBJieueHreM abuoTuveckux (HakTOPOB HEXHBOLU
MpUPOABl U HWHBIX TOKa3aTesiell (BJIaXKHOCTh IIOYBHI,
XapaKTePUCTUKU MOHHBIX OTJIOXKEHUI o03ep, paccTo-
sIHUEe WCCJIelyeMBbIX y4YacTKOB [0 O3ep, BBICOTA Haj
YPOBHEM MOPs U T.11.) [IJ15 BbIsIBJIEHUS IPUYMHHO-CJIeI-
CTBEHHBIX CBsA3el. CunTaeM, UYTO KOMILJIEKCHBIH ITOIXO0.T
B paMKax JJaHHOT'O MCCJIe[JOBaHUA MOXeT CIocOOCTBO-
BaTh NOJHOMY aHAJIU3y CBA3M MeXAy THIpPOJIoTHei
03ep ¢ paJiuajbHbIM POCTOM JIEPEBbHEB.

baaropapHoCTH

bnarogapum ®I'BY «fxyrtckoe YI'MC» 3a mpe-
JOCTaBJIEHHble [aHHble [0 MOHUTOPUHIY YPOBHA
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BoAbl B 03. TioHTION0. 3a momous B cOope o6pasLoB
JucTBeHHUITH K.6.H. 3axaposa E.C. 3a uHTepnpeTanuio
IIpeBapUTeJIbHBIX pe3yJibTaToB K.I.H. M.C. BacuibeBa
1 HayyHOro COTpyAHMKa JiabopaTopuud IO u3yde-
HHUIO 3KOJIOTMYECKOro cocTosAHus Apktuku CBOY nm.
M.K. AmmocoBa — A.W. Konmoroposa. HccieqoaHue
BHIIIOJIHEHO B paMKaX TrOCyJapCTBEHHOIO 3afaHu:A
CBO®Y No FSRG-2023-0027 (pykoBoAuTesib IMpOeKTa
n.r.H. Ilectpsakosa JL.A.).
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