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1. Incepranifina po60Ta IPUCBIYEHA aHAJIi3y TUMOJIOTIYHOI CTPYKTYPH SJIMHOBHUX JICiB MiBHIYHO-CXiTHOTO
Makpocxuiy YKpaiHchKux Kaprar, BCTaHOBJIEHHIO JMHAMIKY IJI0I i 3aI1aciB N€PEBUHY SIJIMHOBUX JE€PEBOCTAHIB y
perioHi mocnigkeHHs 3a 1988-2018 poku, LOCIII)KEHHIO TPOAYKTUBHOCTI SIZIMHHUKIB Y IIEPEBAXKAYMX TUIAX JIICY,
IIPOTHO3Y POCTY SITIMHOBUX [I€PEBOCTAHIB, BUBYEHHIO IXHBOT'O CAHITAPHOTO CTaHY, OLIiHIOBaHHS PafliaJIbHOTO
IIPUPOCTY IEPEB SJIMHY €BPOIENCHKOI Ta JIICIBHUYMM 3aX0[aM IION0 afanTalii SJIMHOBUX JIiCiB 10 KJIIMAaTUYHUX
3MiH. BCTaHOBJIEHO, 110 3arajbHOI0 TEHIEHIIEIO B AMHAMILI] MTOMUPEHHS SIJIMHOBUX JIiCIiB B yCiX TPbOX
aJMiHiCTpaTMBHUX 00J1aCTsIX Ha MiBHIYHO-CXiZHOMY MakpocxuJli YKpaiHcbkux Kaprar € icTOTHe 3MeHIIeHHs IXHbOi

7101 BIPOAOBXK OCcTaHHiX 30 pokiB. fIkio y 1988 p. noia sSJIMHHUKIB y PETiOHi AOCIiIKeHb cTaHOBUIA 594,0 TUC.



ra, Toy 2018 p. - 389,613 tuc. ra, mo Ha 204,387 Tuc. ra meHuie (-34,4 %). YV auHaMilli 3araJbHOro 3anacy siIMHOBUX
IlepeBOCTaHiB MakCUMaJIbHe 3HauYeHHs criocTepiranocs y 2002 p. — 158,141 maH. M 3 . V po3pisi agmiHicTpaTuBHUX
obsacTeil BIPOOBXK ocTaHHix 30 poKiB Halbisbllle CKOPOUEHHS IJIOL SITIMHHUKIB Bifbysocs y JIbBIBCbKiil 06J1aCTi
- SIJIMHOBUX JICIB TYT CTajIo0 MeHIIe Ha 79,6 TUC. ra, o NopiBHAHO 3 1988 p. craHOBUTS -53,5 %. Y po3pisi rpymn BiKy
BIIPOJOBXK OCTaHHiX 30 POKiB B yCiX TPbOX aIMiHICTPATMBHUX 00JIACTAX BiIMi4Y€HO 3arajibHy TEHIEHLIIO 10
3MEHIIEeHHS YaCTKU MOJIOJIHSKIB Ta 301/IbIIEHHS IIJION]i CTUTJIMX i TePEeCTiNHUX SIJTMHOBUX JiepeBoCTaHiB. Haiibinbie
3MEHIIEHHS 4aCTKU MOJIOOUX SIJIMHOBUX AEPEBOCTaHIB criocTepexkeHo B IBaHo-OpaHKiBChKil obsacTi. fkio B 1988
p. BoHU 3aiiManu 53,4 % Bifi 3arasbHOI IO SITIMHHUKIB Y 11ili o6s1acTi, To B 2018 p. o inme 14,8 %. BogHouyac 4acTka
CTUIJIMX i IepPeCTiiHUX SJIMHOBUX JIePeBOCTaHiB Ha IBaHO-PpaHKiBIKHI 36isbmnacs Big, 5,3 % y 1988 p. 10 19,2 % y
2018 p. 3arasom y 2018 p. Ha MiBHIYHO- CXiIHOMY MaKpOCXWUJIi YKpaiHChbKUX KapIiaTt CTpyKTypa IOl STIMHOBUX
JIiciB 3a TpynamMu BiKy OyJia Takolo: MoogHIKU — 70912 ra (18,2 %), cepeHbOBIKOBi fepeBocTanu - 183106 ra (47,0
%), npucturii - 63025 ra (16,2 %), cturi i nepecrtiiiHi — 72571 ra (18,6 %). V 2018 p. y rpymi Biky nepecTiiiHux
SUIMHOBUX JIepEeBOCTaHIB 6yJ10 30cepenkeHo 6,305 MyiH. M 3 IiepeBuHU Ha 1o 15,411 Tuc. ra. CepenHiii 3anac y
NepecTiHuX sMHHUKax y 2018 p. craHoBuB 409 M 3 /ra. CepefiHiil BiK SIJIMHOBUX A€PEBOCTaHIB BIIPOJIOBX
OCTaHHIX IEeCATUJIITh OCTINHO 36inbiyeThes. Ko B 1996 p. BiH cTaHOBUB 51 piK, TO B 2018 p. — 67 pokiB. 3arajiom
Ha MiBHIYHO-CcXimHOMY MakpocxuJi YkpaiHcbkux Kaprar crioctepeskeHo 306ibIIeHHS IPOSYKTUBHOCTI SITMHOBUX
IlepeBOCTaHiB, PO 10 CBiTUUTb CepeiHE 3HAUEHH 3aracy aepeBuHu - y 1988 p. BiH cranoBus 229 M 3 /ra, a'y 2018
p. - 344 m 3 /ra. [logcHIOEeTbCA Lie, HacaMIepe]l, 30i/bIIEeHHSIM CEPEHbOTO BiKy STIMHOBUX JIICOCTaHIB. 3rifHO 3
PO3pO6IIEHOI0 MOZIEJIIIO ITPOTHO3Y POCTY STIMHOBUX [IepPeBOCTaHIB | kyiacy G0HITETY B yMOBaX BOJIOTOi BUCOKOTIpPHO{
cycmepeuunHy, y Bili 100 pokiB BoHM OyAyTbh MaTU TaKi TakcaliliHi TOKa3HUKU: cepeliHs BucoTa 0 29,6 M, cepeHiii
niametp o0 31,8 cM, cyma miion nonepevyHux nepepisis o 40,4 M 2, rycrora fepesocTany 0 510 nepes/ra, 3anac
IepeBoCcTaHy 0 563 M 3 /ra. SInuHOBI fepeBocTani I a kyacy 60HITETYy B yMOBax BOJIOTOi 6YKOBO-SJINLIEBOL
cycMmepeuynHu 6ynyTe MaTH Y Billi 100 poKiB Taki TakcaliliHi I0Ka3HUKU: cepeHs BucoTa o 33,4 M, cepeHii AiameTp 0
39,8 cM, cyma ol nonepevyHux nepepisis o 41,2 M 2, rycrora gepeBocTtany o 331 nepeB,/Ta, 3arac 1epeBoCTaHy O 652
M 3 /ra. BcraHoBineHo, o cepenHs 3MiHa 3amnacy (6e3 ypaxyBaHHs Bianany) y Bili 100 pokiB 3a nepeBakarwdoi
BiHOCHOI oBHOTH 0,7 y BOJIOTii BUCOKOTIPHill CyCMepeurHi CTaHOBUTb 5,7 M 3 /Ta, a y BOJIOTil 6YKOBO- SUINLIEBii
cycmepeuuHi 06,6 M 3 /ra 3a pik. [lyis1 HOpMasIbHUX JepeBOCTaHiB 3 BiTHOCHOIO OBHOTOO 1,0 BOHA MOXe [0ocCsraTu
BignoBigHO 8,1 M 3 /ra 3a pik y tumi icy C 3 -Cm 19,4 M 3 /ra 3a pik y tuni gicy C 3 -6k-auCM. [IopiBHSIHHSA
IAHAMIKY TaKCaliHUX TOKa3HUKIB SITMHOBUX IEPEBOCTAHIB 3TiIHO 3 HAIIOI0 MOJEJIJIIO Ta 3 iCHYIOUNMU TabIULISIMU
xogy pocrty €.1. llypuka Ta I'.A. XomoTa nokasye He3Ha4yHi BixujieHHs 17151 Oi7IbIIOCTi KJlaciB BiKy. [I71s1 HOKpaueHHs
CaHITapHOTO CTaHY SUIMHOBUX [I€PEBOCTAHIB Ta MifBUILIEHHS iXHbOI 610THYHOI CTiIIKOCTi HEOOXiNHO BYACHO i
[IPaBUJIbHO NIPOBOAMTH JliciBHUYI 3axonu. Hacamnepe[, e CTOCyeTbCsl CaHITApPHO- 03[J0POBYMX 3aX0[1iB. 3aTPMMKA 3
IIPOBEEHHSIM CaHITapHUX Py6OK IIPU3BOAUTD IO MIBUIKOTO IMOMMPEHHS WKIIHUKIB i 3arubesii s1nHOBUX JIiciB Ha
3HAYHUX MIouax. JJocminkeHo, 1o BOIPOJOBXK BCbOTo XX CT. paiajlbHUM PUPICT OEePEB SJMHU €BPONENCHKO]
KOJIMBaBCH B fianasoHi 1,8-2,5 mm. [Tounnatouu i3 2000-ro poky, BiH 10Ka3ye TEHJIEHIIi0 40 3MEHIIEHHSI.
TeMnepaTypHi MOKa3HUKY MaJy CJI1a0Ky TiCHOTY 3B&# 39;3Ky i3 BEIMUMHOIO pajliaIbHOrO NPUPOCTY AEPEB.
Haribinpmmii BIJIUB Li IOKAa3HUKY MaJu BIPOJOBX OCTaHHIX 30 poKiB (MOPiBHSHO i3 jaHnMu 120-piyHoro

aHaJi30BaHOro Nepiony).

2. The dissertation work deals with the analysis of the typological structure of the spruce forests of the north-
eastern macroslope of the Ukrainian Carpathians, determination of the dynamics of the areas and growing stock of
spruce stands in the study region for the period 1988-2018, the study of the productivity of spruce forests in the
predominant forest types, forecast for the growth of spruce stands, the study of their sanitary state, assessment of
the radial increment of Norway spruce trees and silvicultural measures for the adaptation of spruce forests to
climate change. It was established that the general trend in the dynamics of the distribution of spruce forests in all
three administrative regions on the north-eastern macroslope of the Ukrainian Carpathians has been a significant
decrease in their area over the past 30 years. In 1988, the area of spruce forests in the study region amounted to
594 thousand hectares, whereas in 2018 it was 389.613 thousand hectares, which is 204.387 thousand hectares less
(-34.4 %). In the dynamics of the total standing volume of spruce stands, the maximum value was observed in 2002



- 158.141 million m 3 . In the context of administrative regions, over the past 30 years, the largest decrease in the
area of oospruce forests in hectares and percentages occurred in Lviv region - the spruce forests decreased by 79.6
thousand hectares, which is -53.5 % compared to 1988. In the context of age groups, over the past 30 years, in all
three administrative regions, a general trend has been noted towards a decrease in the proportion of young stands
and an increase in the area of mature and overmature spruce stands. The largest decrease in the share of young
spruce stands is observed in Ivano-Frankivsk region. In 1988 they occupied 53.4 % ooof the total area of oospruce
forests in this region, while in 2018 only 14.8 %. At the same time, the share of mature and overmature spruce
stands in Ivano-Frankivsk region increased from 5.3 % in 1988 to 19.2 % in 2018. In general, in 2018, on the north-
eastern macroslope of the Ukrainian Carpathians, the structure of the area of nospruce forests by age groups was as
follows: young stands70,912 hectares (18.2 %), middle-aged stands - 183,106 hectares (47.0 %), maturing stands -
63,025 hectares (16.2 %), mature and overmature stands - 72,571 hectares (18.6 %). In 2018, 6.305 million m3 of
wood was concentrated in the age group of overmature spruce stands in an area of oo15.411 thousand hectares. The
average growing stock in overmature spruce forests amounted to 409 m3/ha in 2018. The average age of spruce
stands has been constantly increasing in recent decades. In 1996 it was 51 years, while in 2018 it was 67 years. In
general, there is an increase in the productivity of spruce stands on the north-eastern macroslope of the Ukrainian
Carpathians, as evidenced by the average value of the growing stock of the stands - in 1988 it was 229 m3 /ha, and
in 2018 - 344 m3 /ha. This is due, first of all, to an increase in the average age of spruce stands. According to the
developed growth forecast model for spruce stands of site class I in the conditions of high-mountain moist fairly
fertile spruce forest type, at the age of 100, they will have the following mensuration indexes: the average height o
29.6 m, the average diameter o 31.8 cm, total basal area 0 40.4 m2, stand density - 510 trees/ha, stand growing stock
- 563 m3/ha. It was found that the average change in the growing stock (excluding mortality) at the age of 100
years at the prevailing relative density of 0.7 in the high-mountain moist fairly fertile spruce forest type (SF-type)
is 5.7m3/ha per year, and in the moist beech-fir fairly fertile spruce forest type (BE-F-SF-type) is 6.6 m3 /ha per
year. For normal stands with a relative density of 1.0, it can reach 8.1 m3/ha per year in the SF-type and 9.4 m3/ha
per year in the BE-F-SF-type, respectively. Comparison of the dynamics of mensuration indexes of spruce stands
according to our model with the existing yield tables of Ye.l. Tsuryk and G.A. Khodot shows minor deviations for
most age classes. In order to improve the sanitary condition of spruce stands and increase their biological stability,
it is necessary to carry out silvicultural treatments in a timely and correct manner. First of all, this concerns forest
health treatments. The delay in carrying out sanitary felling leads to the rapid spread of pests and the death of
spruce forests over large areas. As a result of studies, it was found that throughout the 20th century, the radial
increment of Norway spruce trees fluctuated in the range of 1.8-2.5 mm. Starting in the year 2000, a decreasing
trend has been observed. Temperature characteristics had a weak connection with the value of radial increment of
trees. These indicators had the greatest influence during the last 30 years (compared to the 120-year analyzed
period).
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