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The article presents the results of dendroclimatic research in Belarusian Polessie and Minsk. The main aims and
objectives of the study are to identify the reaction of spruce and pine on the variability of climatic conditions after
drainage reclamation and air pollution. Modern dynamic climatic conditions have not led to significant changes in
tree-ring growth at impact anthropogenic factors (air pollution, land drainage and reclamation).
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tree-ring.

B ctatbe npeacTaBneHbl pesynbTaThl AEHAPOKNMMATUYECKUX UCCeaoBaHni B benopycckom Monecke 1 MuHcke.
OCHOBHbIE Lienu 1 3aaqn UCCrenoBaHNs 3aKoyalTCs B BbISBNIEHUM peakLmum €N 1 COCHbI Ha U3MEHUYMBOCTM
KNUMaTUYECKIX YCIIOBUIA NOCNE OCYLUNTENBHONM MENMOPaLYN 1 TEXHOTEHHOTO 3arpsi3HEHNs BO3LYLUHOM CPeabl.
CoBpeMeHHbIe AMHaMUYeCcKue KIMMaTuyeckne YCoBIUs He NPUBENY K 3HaYUTENbHBIM MAMEHEHWAM B pajuanb-

HOM NpUpOoCTE Npwn BO34e/CTBUM aAHTPOMOreHHbIX (baKTOpOB (38FpH3HeHI/Ie BO3ayxa u oCylwmTenbHaa

Menuopaums).

Kntoyesnble crosa: Benopycckoe Monecse, MUHCK, b, COCHA, KIUMaT, MENopaLiusi, TEXHOreHHOE 3arpsisHeHme,

paguarnbHbIA NpUpocT.

M odern dynamic climatic realities of Bela-
rus, on the background of periodic cli-
mate changes in the Northern Hemisphere,
should be reflected in the state of the environ-
ment, especially in forest sustainability now and
in the near future. Loss of forest sustainability in
fragile environmental situation can be ex-
pressed in reducing the variability of radial
growth until its permanent oppression. It is pos-
sible that this potential threat in the current cli-
mate realities under anthropogenic impact
(drainage reclamation and industrial pollution)
may become even more acute.

MepeBopa cTaTby Ha PYCCKUIA A3bIK CM. Ha C. 59.

To assess the state of forest ecosystems in
a constantly changing natural environmental and
anthropogenic factors one can only by the dis-
playing value of ecosystems themselves — ring
growth. That it is an objective indicator of the
changes in the environment which does not de-
pend on the subjective perception of its transfor-
mations.

In dendroclimatology, starting with the work
of Beketov A. N. “On the influence of climate on
the growth of pine and spruce” [1], confirmed
the view that the main factors influencing the
state of the stand and its tree-ring growth are
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the climatic ones — temperature and preci-
pitation.

Dendroclimatic study in Belarus were held
simultaneously with the study of the influence of
anthropogenic factors on forest ecosystems
[2,3] relief [4] and the depth of the groundwater
in sandy soil [5] on the tree—ring growth of pine
plantations, as well as to forest monitoring on
the territory of reserves along the “North—-South”
profile [6]. Dendroclimatic study applied for re-
search of annual growth moisture content
of woody plants [7], structure, dynamics and
factors of regulation of spruce population [8], as
well as in some other industry studies of fea-
tures of forest communities formation and pro-
ductivity in specific areas.

The increased in the late twentieth century
interest in spruce necessitated dendroclimatic
research to identify the causes of its mass
shrinkage [9]. The dynamics of radial growth
of Scots pine in relation to climate change was
studied in its Biogeocenoses on sandy soils and
on raised bogs. As a result of the research IEB
National Academy of Sciences found that the
effects of climate change on forest ecosystems
are mixed [10].

The diversity of edaphic site conditions on
the flat territory of Belarus made the utmost at-
tention paid to the analysis from the point
of dendrochronology and dendroclimatology
tree-ring growth local information which was ob-
tained during field research expeditions in vari-
ous edaphotopes. This diversity of edaphic con-
ditions of forest vegetation has created some
difficulties in the selection of test sites.

Our study [11] showed that the Polessie
landscapes are unique because their basis of
lithology of the region predominant area are
quartz sand coating. The study of forest eco-
systems in areas not exposed to intense human
impact, provided information about the natural
development of the natural environment in
Polessie made possible to get the scenario
without the intervention of a large—scale land
reclamation [12].

Lowering the groundwater as a result
of drainage reclamation stands as one of the
possible environmental factors that can affect
the condition and productivity of forest ecosys-
tems. However, previously performed studies
led to the conclusion that changes in the state
and the production of wood pulp pine planta-
tions under the influence of reducing near-sur-
face groundwater are insignificant [13].

The registered reduction of the intensity
of its accumulation of reserves can not be ex-

plained by the widespread influence of drainage
systems due to climate variability. The effect of
the water table decrease on pine biogeo-
cenoses in Belarusian Polesie, which remains
problematic, may be more productive after
a long time, during which the ground cover will
transform and the growing generation will
change.

Lowering of groundwater in soils on quartz
sands accompanying drainage reclamation,
may eventually has a decisive importance in the
formation of the forests of the south of Belarus
when forest generations change, which takes
place mainly through artificial renewal after clear
cutting and reforestation of junk sandy lands
which are not suitable for agricultural use.

As a result of these silviculture even-aged
plantations form, which in the first years of ex-
istence develop under artificial lowering
of groundwater. Long desiccation of the upper
layer of sandy soil on the quartz sands with the
rapid destruction of the thin forest litter and hu-
mus horizon leads to the death of pine cultures
with poorly developed root system or damage it
by insects. Pine in plow furrows in clearings and
on former agricultural lands after the transfer of
forestry is doomed to struggle for survival. This
struggle does not always lead to success: as
a result plantations semidesert appearance
form.

Such a change in the forest generations in-
dicates that the very nature of Polessie identi-
fied limitations in the use of its forest and land
resources. To preserve the ecological value of
pine forests in the quartz sand is necessary to
reduce their role in the timber purposes. Unfor-
tunately, these features of nature of Polessie
due to incomplete knowledge of them were not
included in the rationale, design and implemen-
tation of reclamation work. The incompleteness
of knowledge and distorted information about
Polessie as “Europe’s main swamp” defectively
reflected in the defective state of the environ-
ment.

The previously identified extreme weather
conditions of desiccation spruce in the XX and
XXI centuries are also reaffirming [9]. These ex-
treme conditions of deep tree-ring growth de-
pression, reflecting the depressed state of the
stand up to his death, were the low tempera-
tures of winter with little snow months, followed
by insufficient precipitation during the growing
season. The appearance of these extreme con-
ditions associated with a series of volcanic
eruptions, after which the resulting aerosol air
pollution encountered these weather anoma-
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lies. The tree stand after very pronounced for a
year or more consecutive years negative fluc-
tuations of tree-ring growth quickly regains its
bioproduction capacity in a rapidly changing
natural conditions, if it does not die off.

Climatic changes did not contrastly appear
with the technogenic pollution of air, not rein-
forcing, as it seemed, extreme conditions for
forest plantations. The objects of study were
park plantations in Minsk and Mogilev [14; 15].

The variability of tree-ring growth of spruce
in terms of man-made air pollution subjects to
the same laws, which are peculiar to its planta-
tions in the uncontaminated areas of Belarus:
low sensitivity to climatic factors (air tempera-
ture and precipitation), before the depression of
the 1920s, the maximum stem productivity in
1920-1950 years with the depression in the
early 1940s (abnormally cold winters) and fall-
ing growth in the second half of the twentieth
century (figure 1).
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Further warming after 1998 (from positions
1977-1998 biennium) was a positive factor not
only for spruce, but also for pine in the condi-
tions of technogenic pollution of air of Minsk en-
vironment: its tree-ring growth increased in
plantations with abundant leafy undergrowth
and bushes (figure 2). The present level of man-
made air pollution should not be considered as
a factor for the extreme conditions of these co-
niferous plantations [14; 15].

Our study led to the conclusion that the
long-term dynamics of tree-ring growth of
spruce and pine in the conditions of technogen-
ic pollution is determined not only by this factor
and climatic conditions (air temperature and
precipitation), but also by the variability of the
inflow of direct solar radiation. Communication
between it and this factor is determined by the
solar radiation factor and water and mineral po-
tential of the soil.
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Figure 1 — Dynamics of changeability of tree-rings growth of spruce in Minsk in the conditions
of technogenic contamination. 75 years are age-dependent series of trees.
Stroke verticals are indicate 1940, 1976 and 1998 [14]
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Figure 2 — Dynamics of changeability of tree-rings growth of pine in Minsk in the conditions
of technogenic contamination [15]

Modern dynamic climatic conditions have
not led to significant changes in the implemen-
tation of the coniferous forests of Belarus (pine
and spruce) its biological production potential in
the growth of stem mass (tree-ring growth) re-
gardless of human factors (man-made pollution
of air and drainage reclamation).

Self-regulation of the relations of spruce and
pine with weather and climatic factors in the
conditions of technogenic pollution of air and af-
ter drying amelioration in Polessie through tree-
ring growth has become more active with warm-
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ing after 1976. Further warming after 1998 (from
the standpoint of 1977-1998) was a favorable
factor for these trees.

These materials can serve as an infor-
mation base for decision-making in the field
of use, reproduction and protection of forest
resources in Belarus in the situation of the
impermanent climatic conditions, anthro-
pogenic air pollution and water and land recla-
mation, and in the education of the specia-
lists in the field of environmental protection
and nature.
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AEHAPOKINTUMATUYECKUE UCCIEAOBAHUSA ONA PELLEHUA SKONMOMMMYECKUX
NMPOBNEM B JIECHOM XO3AUCTBE BEJIAPYCU

E. B. MaTiowieBckKas,

KaHOudam 2eoepaghuyeckux Hayk, doueHm Kaghedpbl 0buwie2o 3emnesedeHus

u eudpomemeopornoauu bI'y;
B. H. Kucenes,

0oKmop eeoepaghuyeckux Hayk, npogpeccop BITIY;

A. E. ApoTosB,

KaHOudam 2eoepachuyeckux Hayk, doyeHm Kaghedpbi husudeckuli ceospachuu mupa

u obpaszosamersibHbIX mexHonoaul bIy;
M. A. MutpaxoBuu,

KkaHOudam buonoaudeckux Hayk, doueHm Kaghedpsbi chusuyeckull 2ceoespacghuu mupa

u obpaszosamersibHbIx mexHonoaul bI'y

COBpeMeHHble [MHAMUYHbIE KNUMATUYECKUE peannu
benapycu, Ha hOHe NepuoaNYecKNX U3MEHEHWUI Knumara
B CeBepHOM NosnyLwapum, JOMKHbI 0TPA3UTLCS HA COCTONA-
HUW NPUPOLHOI Cpefbl, NPEXAe BCEro Ha yCTOW4MBOCTM
NIeCOB B HacTosLLee BpeMs U B GrvxKaiLLein nepcnekTuse.
[ToTeps YCTONYMBOCTI NECOB NPU HECTAOUIIbHOI 3KONOIK-
Y4ECKOM CUTyaLMn MOXET BbIPa3UTbCA B CHUDKEHWUN N3MEH-
YMBOCTW PajWanbHOro NpupocTa BNAOTb 4O ero NOCTOSH-
HOT0 yrHeTeHus. Henb3s UCKYaTh, 4T0 3Ta NOTEHUNanb-
Has yrpo3a B COBPEMEHHbIX KNMMATUYECKUX peanusx npu
AHTPOMOreHHOM BO3[ENCTBUM (OCYLIUTENbHAA Mennopa-
1S 1 TEXHOTEHHOE 3arpA3HeHNe) MOXET CTaTh eLle 6onee
0CTPOIA.

OLEHNTb COCTOAHME NTECHBIX 3KOCUCTEM B YCNOBMSX MO-
CTOSIHHO MEHSIOLLMXCS NPUPOAHO-3KONOTNYECKUX W aHTPO-
MOreHHbIX (DAKTOPOB MOXHO TOJIbKO MO MHAWKALMOHHOMY
napameTpy camux 3KOCUCTEM — pajuarbHOMy MpupocTy.
IMEHHO OH ABNieTCS 06bEKTUBHBLIM NOKa3aTenemM npomcxo-
JALMX U3MEHEHWIA B NMPUPOAHON Cpefe U He 3aBUCUT OT
CyOLEKTUBHOIO BOCMPUATMS €€ TpaHCHOpMaLMIA.

B peHapoknumaronorun, HadmHas ¢ pabéotbl A. H. beke-
T0Ba «0 BNUAHWN KNMATA HA BO3PACTaHWe COCHbI 1 enux» [1],
YTBEPAMNOCH NPEACTABIIEHNE, YTO OCHOBHbIMU (PakTopamu,
0Ka3bIBAKOLLMMMN BNNUSIHNE HA COCTOSHWE APEBOCTOS W ero
paguanbHbI NPUPOCT, ABMAKOTCA KIMMaTUYecKne — Temne-
paTypa BO3fyxa u 0CafKu.

[eHapoknumatyeckme uccnegoBaHus B benapycu
NPOBOAMNNCH OJHOBPEMEHHO C M3Y4EHUEM BIIMSHUA aHTPO-
NOreHHbIX PAKTOPOB Ha JIECHbIE 3KOCUCTEMBI [2; 3], perbe-
tha [4] n rny6buHbl 3aneraHns rPYHTOBbIX BOA B MECYaHbIX
noysax [5] Ha pagnanbHbIA NPUPOCT COCHOBbIX HACAXKAEHUN,
a TaKXXe C LieMblo MOHUTOPUHIA NIECOB Ha TEPPUTOPUM 3ano-
BeAHMKOB no npodunto «Cesep — HOr» [6]. JeHapoknmmatm-
YecKue UCCrefoBaHNs NMPUMEHANNCL NPU U3Y4eHUU BRaro-
06€eCNeYeHHOCTI TOANYHOMO NPUPOCTa APEBECHbIX pacTe-
HWIA [7], CTPYKTYpbl, AUHAMWUKA W (DAKTOPOB perynsauum
LeHononynaunia enn [8], a TaKXXe B HEKOTOPbIX APYrux OT-
pacnesbiX WUCCNeJoBaHUAX OCOGEHHOCTE (hopMUPOBaAHUSA
1 NPOJYKTUBHOCTU NECHBIX (DUTOLEHO30B HA KOHKPETHbIX
TEpPPUTOPUSAX.

BoapocLumii B koHLE XX B. MHTEPEC K €N BbI3Ba HEOOX0 M-
MOCTb [eHAPOKNUMATUYECKUX UCCNEA0BAHNA C LIENbH Bbl-
ABNIEHNA NPUYNH ee MaccoBOro ycbixauus [9]. OuHamuka
pajnanbHOro NPUpOCTa COCHbI 06bIKHOBEHHOI B CBA3MN C U3-
MEHEHMEM KNumara 13y4qanach B ee 6110reoLeHo3ax Ha nec-

YaHbIX MOYBAX W HA BEPXOBbIX 60n0Tax. B pesynsrate Bbl-
MoMHeHHbIX uccneposaHuii 136 HAHB yctaHoBneHo, 4To
NOCNEACTBMA U3MEHEHUS KNUMaTa ANs NIECHbIX 9KOCMCTEM
HOCAT HEOAHO3Ha4HbIM xapakTep [10].

MecTpoTa agacuyeckux NecopacTUTeNbHbIX YCNOBUIA Ha
PaBHUHHOW TeppuTopuu benapycu 3actasuna camoe npu-
CTafbHOE BHUMAHMWE YOENUTb aHaNKU3y ¢ NO3ULWIA JeHAPO-
XPOHONMOTUU U LEHAPOKINMATONOMMN NOKaNbLHON JAeHApo-
KOJIbLIEBOW MHADOPMaLK, KOTOpas 6bina nonyyeHa npu aKe-
NeJULMOHHBIX MONEBbIX WCCIELOBAHNAX B  Pa3NNYHbIX
afadpoTonax. 3ta necTpota 3JaPUYecKnx YCrnoBuin NecHo
pacTUTENbHOCTI CO3/aBasa OnpeAesieHHbIe TPYLHOCTM B Bbl-
60pe TeCT-y4acTKOB.

BbinonHeHHoe uccnegosaHue [11] nokasano, 4To yHU-
KaJlbHOCTb MOJIECCKMX NTAHAWATOB 3aK/042ETCA B TOM, 4TO
UX IMTONOrNYeCKO 0CHOBOI Ha nNpeo6nagatoLLen nioLlaamn
pernmoHa cryxart NokpOoBHbIE KBapLeBble necku. iccneposa-
HIE NECHbIX 3KOCMCTEM Ha TePPUTOPUAX, HE NOABEPTLLIMXCS
WHTEHCWBHOMY aHTPOMOreHHOMY BO3JEMCTBUIO, NO3BONIIO
NoNy4UTb MHAOPMALLMIO O ECTECTBEHHOM Pa3BUTUN NPUPOS-
HOWM cpefbl Ha Monecbe npu cueHapun 6e3 BMeLLaTelbCTBa
KpPYMHOMAcLUTaBHOI OCyLUNTENbHON Menuopauum [12].

lMoHWXeHNe TPYHTOBbLIX BOJ B pesynbrate OCYLUUTENb-
HOII MeNMopaLMm BbICTYNAET OUM 13 BO3MOXHbIX 3KONOn-
YeCKMX pakTOpOB, CNOCOBGHbIX 0Ka3aTb BUSHUE HA COCTOS-
HWE W NPOJYKTUBHOCTb NIECHBIX 3kocucTeM. OfHAKO BbINon-
HEHHble paHee WCCNefOBaHUA MNPUBENM K BbIBOZY, YTO
M3MEHEHW B COCTOSIHUM U MPOAYLMPOBAHWN [PEBECHON
MacCbl COCHOBLIX HAaCaXLEHWA NoJ, BAUSAHWUEM MOHUKEHUS
MPUNOBEPXHOCTHBIX FPYHTOBbIX BOA HECYLLECTBEHHbI [13].

DUKCMPYEMOe HEKOTOPOE CHUKEHWEe WHTEHCUBHOCTU
HAKONJIEHNs ee 3anacoB Hemnb3s 06bACHUTL NOBCEMECTHbIM
JeiCTBMEM OCYLUMTESTbHbIX CUCTEM MO NPUYMHE N3MEHYMBO-
CTU KNUMATUYECKMX YCIIOBUIA. BNUAHME NOHVKEHUS TPYHTO-
BbIX BOJ Ha COCHOBble 6uoreoLieHo3bl benopycckoro Mone-
Cbsl, KOTOpOE 0CTaeTCs NP061eMaTUYHbLIM, MOXET 0Ka3aTbCs
Hanbosee pe3ynbTaTMBHLIM CNYCTA ANUTESIbHOE BPEMS, B Te-
YeHWe KOTOpOro Npou3ongeT TpaHcopmaums Hano4BeHHo-
ro NMOKPOBA 1 CMEHA NOKOMIEHWIA [PEBOCTOS.

[ToHMXeHWe rPYHTOBbIX BOA B NOYBAX HA KBAPLIEBbIX Ne-
CKax, COMPOBOXAAOLLEe OCYLUUTENbHYIO Menuopauuio,
B KOHEYHOM WUTOre MOXET 0Ka3aTb PeLUatoLLiee 3HAYeHNe Ha
(hopmMupOoBaHue NecHbIX MaccuBOB tora benapycu npu cMeHe
NOKOMEHU neca, KoTopas NPOUCXOAMT NPEUMYLLECTBEHHO
NyTeM WCKYCCTBEHHOrO BO30OHOBNEHMS MOCNE CMOLWHbIX
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py6oK 1 0651eceHns 6poCOBbLIX MeCHaHbIX 3eMenb, 0Ka3as-
LUMXCA HEe MPUTOLHBIMI LN CeNbCKOXO3ANCTBEHHOIO UC-
nosiib30BaHusA. B pesynbrate 3TUX NECOKYNbTYPHbIX pabdoT
(hopmMUpYIOTCA  OLHOBO3PACTHbIE HACAXIEHUS, KOTOPblE
C NepBbIX J1eT CYLLECTBOBAHWS PA3BMBAOTCA B YCIOBUSX UC-
KYCCTBEHHOIO MOHWXEHUA FPYHTOBbIX BOA. [nuTensHoe uc-
CYLUEHIE BEPXHEro Cros MecYaHol MoYBbl HA KBapLEBbIX
Meckax C ObICTPbIM Pa3pyLUeHWeM ManoMOLLHbIX JIECHOM
NOACTUMKM MU TYMYCHOrO rOPWU30HTa NPUBOAMUT K ru6enu
KYNbTYpbl COCHbI CO CNabo pasBUTON KOPHEBOW CUCTEMOIA
UNK ee NOBPEXAEHUI0 SHTOMOBPEAUTENAMU.

CocHa B nny>HbIx 60p03ax Ha BbIpY6KaX U Ha ObIBLINX
CesIbCKOX03ANCTBEHHBIX 3eMISAX NOCMNe Nepefadn ux necHo-
MY X034MCTBY 3apaHee 06peyeHa Ha 60pbOY 3a BbKMBaHME.
11 aTa 6opbba He BCerma NPUBOLUT K YCreXy: B pesynbrare
hopMupytoTCs HacaXaeHNUs NonynycTbiHHOMO 06nuka [11].

Takas cmMeHa NoKOMeHuin neca ykasblBaeT Ha T, YTO Ca-
Mo npupogon [onecbs OnpefesieHbl OrpaHU4eHns B UC-
NoNb30BaHUM e JIECHBIX 1 3eMeSbHbIX Pecypcos. [ns co-
XPaHEHUs| 3KONOTNYECKOTO 3HAYEHMS COCHOBbLIX JIECOB Ha
KBapLieBbIX Neckax He06X0AUMO COKPATUTL UX POSIb B JIECO-
NPOMBILLIEHHbIX Lensx. K coXaneHuo, 3Tu 0CO6EHHOCTH
npuUpoAbl MNonecbs N0 NPUYNHE HENOHOTLI UX NO3HAHNA He
ObISIN y4TEHbI NPY 060CHOBAHWN, NPOEKTUPOBAHUN W BbINON-
HEHWUW MEeNMOpaTUBHbLIX PaboT. HenonHoTa No3HaHWA u uUc-
KaXeHHas nHdopmaums o lonecbe Kak «rnasHoM 60s0Te
EBponbl» HEratMBHO 0Tpasunach B AeEKTHOM COCTOSAHWUU
NPUPOLHON CpeLbl.

MoLTBEPXKAEHbI TAKXE IKCTPEMasibHbIe MOroOAHblE YC-
nosus ycbixaHus enu B XX 1 XXI BB., BbifiBNeHHbIEe paHee [9].

ITUMU 3KCTPEMATTbHBIMU YCIIOBUAMU TNYBOKON Lenpeccuu
pagnanbHOro NpMpocTa, OTPAXKAOLLEA YTHETEHHOE COCTOs-
HUe APeBOCTOA BNIOTb [0 €r0 rnbenu, SIBUNNCh HU3KNE TEM-
nepatypbl 3UMHUX ManoCHEXHbIX MeCALEB, CONPOBOXAAe-
Mble He0O0POM 0CaAKOB B BEreTalMoHHbIA nepuog. Moss-
NIEHWe 3TUX 9KCTPEManbHbIX YCNOBWIA CBA3AHO C Cepuen
BY/IKAHUYECKNX W3BEPXKEHNIA, NOCNE KOTOPbIX B pe3ynbrare
A3p030/IbHOr0 3arpsA3HeHNs aTMoCcepbl BO3HMKANMN 3Th Nno-
rofiHble aHomanuu. [1peBoCTON NOCne Pe3ko BbIPKEHHbIX
B TEYEHWE rofja UK HECKONbKUX NOCNE0BaTENbHbIX NET 0T-
puuatenbHbIX YKTyaunii paguanbHoOro npupocTta 6bICTpo
BOCCTAHAB/NNBAET CBOW GMONPOAYKLUMUOHHBIA MOTEHLMas
B ObICTPO MEHSIOLUMXCH MPUPOAHBIX YCMOBUAX, €CAK Npu
9TOM He 0TMUpAEeT.

[TorogHo-KnMMatnyeckne U3MEHeHUs He MpPOSBUINCH
KOHTPacTHO MpU TEXHOTEHHOM 3arpA3HeHN BO3LYLUHOI
Cpefbl, He yCunneas, Kak NpeacTaBanoch, 3KCTpeManbHble
YCNOBMA [N NECHbIX HacaxaeHnid. O6bekTami uccneaosa-
HUA CIYXXWUNK NIeconapkoBble Hacaxaexus B Muncke n Mo-
runese [14; 15].

113MeH4M1BOCTb pafnanbHOro NpuMpPocTa eni B YCNoBUAX
TEXHOrEHHOr0 3arpsi3HeHNs BO3AYLIHOM Cpefbl Nof4YMHEHa
TeM e 3aKOHOMEPHOCTSAM, KOTOPbIe CBOMCTBEHHbI €€ Ha-
CaXIEHMAM Ha He3arps3HeHHoU Tepputopuu benapycu:
HU3KAsA YYBCTBWUTENbHOCTb K KIMMAaTW4eCKUM (hakTtopam
(Temneparype Bo3ayxa u ocagkam), yrHetexue go 1920-x rr.,
MakcuMarbHas CTBOSI0Bast NPOAYKTUBHOCTL B 1920-1950-€ rT.
¢ penpeccueit B Havane 1940-x rr. (aHOManbHO CypoBble
31Mbl) 1 NafieHne NpupocTa Bo BTOPOi nonosuHe XX B. (pu-
CYHOK 1).
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PucyHok 1 — [QuHamuka usmeH4usocmu paduarbHoe20 fpupocma enu 8 MuHcke
8 YCI108USIX MEXHO2EHHO20 3a2pPsI3HEHUSI. 75 1lem — 8o3pacmHbie cepuu 0epesbes.
BepmukarbHbiMu wmpuxoebiMu fUHUsIMU yka3aHbl 1940, 1976 u 1998 aa. [14]
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PucyHok 2 — [JuHamuka usmeH4usocmu paduanbHo20 fpupocma cocHbl 8 MuHcke
8 YCII08USIX MEXHO2EHHO20 3a2psi3HeHust [15]

[anbHelilwee notenneHne knumara nocne 1998 r. (c no-
3numnn 1977-1998 rr.) aBunocs 6naronpusTHeIM PakTopom
He TONbKO [N151 €M, HO 1 N1 COCHbI B YCNIOBMSIX TEXHOTEHHO-
ro 3arpsisHeHns BO3AyLLHOI cpeabl MuHcka: ee paamanbHbiii
NPUPOCT B HACAKAEHUAX C 06MIbHBIM JIMCTBEHHbIMU NOAPO-
CTOM W KYCTapHUKamm yBENU4UICs (PUCYHOK 2).

CoBpeMEHHbIA  YPOBEHb TEXHOTEHHOT0 3arps3HeHus
BO3AYLLUHO Cpefapbl He CrefyeT paccmaTtpuBaTh B Ka4yecTBe
9KCTpeMasibHOro goakTopa 1 COCTOAHNA 3TUX XBOMHbIX Ha-
caxaeHumi [14; 15].

BbInonHeHHOE MccneaoBaHne NPrBeso K BbIBOAY 0 TOM,
YTO MHOrOJNIETHAA [OMHAMUKA pagnanbHOro npupocTa enu
11 COCHbI B YCNOBWAX TEXHOTEHHOr0 3arps3HeHns onpenens-
€TCA He TONbKO [AaHHbIM (DAKTOPOM M MOrofgHO-KIMma-
TUYECKUMM YCNIOBUAMY (TEMMNepaTypoii Bo3ayxa U ocagka-
MK), HO 1 HENOCTOSIHCTBOM NPUTOKA NPSAAMON CONTHEYHOI pa-
anaunu. CBA3b MeXJy HUM 1 AaHHbIM TennopagnauioHHbIM
(hakTopom onpeaenseTcs BOAHO-MUHEpanbHbIM NOTEHLMA-
7I0M MOYBbI.

COBpEMEHHbIE ANHAMUYHbIE KNUMATUYECKWe YCNOoBUS
HE MPWUBENU K CYLLECTBEHHbIM M3MEHEHUAM B peanusauum

XBOWHbIMU fiecamu benapycu (COCHOBbIMM 1 €M10BbIMU) CBO-
ero 61MonNpPoLYKLMOHHOr0 NOTEHLMANa B HApacTaHn CTBONO-
BOI1 Macchl (pagmanbHOro NpupocTa) He3aBucuUMo OT aHTPo-
NOreHHbIX (PAKTOPOB (TEXHOTEHHOIO 3arps3HeHUs BO3MYLU-
HOWN CPefbl U OCYLUMTENbHON MENUOpaLNK).

Camoperynauus OTHOLLIEHWA enn U COCHbI C NOTOLHO-
KNUMaTUHECKUMU (PaKTopamu B YCOBUAX TEXHOTEHHOIO 3a-
rPA3HeHUs BO3AYLIHOW Cpefibl U Nocye 0CYLWUTENbHON Me-
nuopauun B lonecbe 4epes paavasibHbIi NPUPOCT cTana
60nee akTUBHOW NpW NoTenneHUn kKniumara nocne 1976 r.
[lanbHenwee notennexHue knumara nocne 1998 r. (¢ nosu-
umn 1977-1998 rr.) aBunocb 6naronpuaTHeIM PaKTopom
LN 3TUX APEBECHbIX NOPOL.

[Mony4eHHble Matepmanbl MOTYT CIYXWUTb WHKDOPMALKM-
OHHOW OCHOBOWA AN NMPUHATMSA PELLEeHUi B 0611aCTH NCNOSb-
30BaHNA, BOCMPOM3BOACTBA W OXPaHbl JIECHBIX PECYpCOB
benapycu npu HenocTOSAHCTBE KNMMATUYECKMX YCNOBWNIA
C Y4ETOM TEXHOreHHOr0 3arps3HEHWs BO3LYLUHOW Cpefnpl
1 BOLHO-3EMENbHbIX Menopauuii u npu noarotoBke cne-
LMANINCTOB B 0651aCTW OXpaHbl NPUPOAbLI M NPUPOAONOSb30-
BaHMs.



