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Oo0pamenue K YUTATEIAM

Brixon nepBoro Homepa xypHaina International Montology Studies siBnsieTcs
Ba)XHBIM I11arOM B pa3BUTHH MEXAYHAPOAHOIO HAYYHOTO JUAJIOra Mo npolieMam
TOPHBIX PETUOHOB.

['OpBI ABJIAIOTCS UCTOYHUKOM BOJIHBIX PECYPCOB ISl MUJUIMOHOB JIFOJEH,
LEHTpaMu OMOJOTUYECKOTO pa3HOOOpa3usi, MPOCTPAHCTBOM, i€ HA IPOTSKEHUU
BEKOB (JOPMHUPOBAINUCH YHUKAIBHBIE KYJIBTYPhI U TPAIULIMOHHBIE (POPMBI
X0351CcTBOBaHMs. BMecTe ¢ TeM ropHble TEPPUTOPUHN OTHOCSTCS K YHUCITY Haubosee
YSI3BUMBIX K ITOCJEICTBUAM U3MEHEHHSI KIIMMAaTa, SKOJIOTMYECKUM U COLIMAJIBHO-
HSKOHOMHUYECKHM BBI30BAM.

Pemenue 3THX CIOXKHBIX 33]1a4 TPEOYET KOMILJIEKCHOTO U
MEXIUCUUIUTMHAPHOTO MOJX0/1a, 00BEANHSIOIIETO €CTECTBEHHBIE U COLUATbHbIE
HAyKH, UCCIIEAOBAHMS B OOIACTH YIIPABJICHUS], SKOHOMHUKHU U YCTOMYMBOTO Pa3BUTHSI.
B nocnennue rogst chopMrupoBanoch HOBOE HaAydyHOE HampabiieHUuEe « MOHTOIOTHUS) -
Hayka o u3ydenuto rop. Coznanue xxypHaina International Montology Studies
HaIpasJIeHO Ha (POPMHUPOBAHUE OTKPHITOM MEKTyHAPOIHON HAYYHOM IIIOIIAIKH JIJIst
0OCYXI€HUS U PACTIPOCTPAHEHUS PE3YJIbTATOB UCCIIEA0BAaHUN TOPHBIX CUCTEM U
YCTOMYHBOTO Pa3BUTHS TOPHBIX TEPPUTOPUH.

Mexnynaponueii UactutyT ['op Ha TPOTSIKEHUU MHOTHUX JIET 3aHUMAETCS
Hay4YHBIMH UCCIIEAOBAHMUSIMH, KCIIEPTHO-AHAIUTUYECKOHN NESATEIBHOCTHIO U
pa3BUTHEM MEXTyHAPOTHOTO COTPYAHUYECTBA B O0JIACTH TOPHOM MpobieMaTuku. Mbl
yOEXKIEHBI, YTO CO37[aHUE TAHHOTO KypHaja OyldeT ClocOOCTBOBATh PACITUPEHHIO
HAy4YHOr'0 COTPYIHUYECTBA, OOMEHY 3HAHMSIMU U Pa3BUTUIO HAYYHO 0OOOCHOBAaHHBIX
IIOJIXO/I0B K PELIEHUIO MTPO0JIEM ITOPHBIX PETMOHOB.

Ot umenu Mexnaynapoanoro Mucturyta ['op Belpaxkaem 071aroiapHoOCTh
YJIEHaM peAaKLUMOHHON KOJUIErMH, PELIEH3EHTaM U aBTOpaM, KOTOpbIE MOAIEPKaIH
CO3/IaHME JKypHAJIa U BHECIIM BKJIAJ B IIOATOTOBKY €0 MEPBOr0 HOMEpA.

Haneewmcs, uto xypHan International Montology Studies craner aBroputreTHON
MEXTyHAPOJHOM IJIOLIAJAKOM ISl YUEHBIX, SKCIIEPTOB U NMPAKTUKOB, pa0OTAIOIIKX B
001aCTH UCCIIEOBAHUI TOPHBIX PETMOHOB.

AiigapaiueB A.A
I'1aBHBIN peakTop KypHaJa,
A.M.H., mpogeccop, akagemuxk HAH KP

AxkMarajmeB A.A.
npogeccop, dupexrop Mexaynapoanoro Mucruryra I'op
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AnHoTanusi: B craree paccmarpuBaeTcsi HEOOXOAUMOCTH CO3JaHUsl MeXIyHapOIHOTO TOPHOTO
1eHTpa TIPpKOA3bIYHBIX TocymapcTB (MI'L] Typan-Too) mins oOecriedeHUs yCTOWYHUBOTO Pa3BUTHS
TOPHBIX PETUOHOB. AHAJIU3UPYIOTCS COLUAIBbHO-3KOHOMUYECKHE M SKOJOTUYECKUE BBI3OBBI, C
KOTOPBIMH CTaJIKUBAIOTCSI TOPHBIE CTPAHbI, a TAKXKe MPEIaraloTCs MEXaHW3Mbl MEXTyHApOTHOTO
COTpyAHMYECTBa Ui uX pemeHus. Oco6oe BHUMaHNE YAEISEeTCs ONMbITY MeXIyHapOoJaHOTO LEHTpa
uHTerpupoBanHoro pasputus rop (ICIMOD) um BO3MOXXHOCTH CO3/IaHMsI aHAJOTHMYHOTO IIEHTpa B
TIOPKOSI3BIYHOM PErHOHE.

KuroueBble cjioBa: ycTON4MBOE TOPHOE Pa3BUTHE, MEXKIYHAPOIHOE COTPYAHUYECTBO, U3MEHEHHE
knumara, I[CIMOD, MI'L] Typan-Too, ropHbIE pErHOHBI.

lopHble TeppuTOpHM, SBISASACH PE3EPBOM  PA3BUTHS LMBUIM3ALMU M BaKHEHIINMHU
MCTOYHUKAMM TUAPOIHEPreTUYECKUX M MHHEPAIBHBIX PECYpCOB, OMOJIOIMUYECKOro pa3HooOpasus,
JIECHOM, CEIhCKOXO3AUCTBEHHON MPOAYKLIMH, MECTOM pEKpealud W TypusMa, OyIyT BO MHOTOM
omnpenensats B XXI Beke kauecTBO pa3BUTHS MUPOBOTO COOOIIECTBA.

T'opsbl - UCTOYHUK cylecTBOBaHMs 1,1 Mipa mrofei, MpoKUBAIOIIMX B TOPHOW MECTHOCTH, U
ONarompUSATHO BIUSIOT HA MUJUTHAP/IBI JIFOACH, TPOKUBAIOIINX B MPUJICTAIONTUX pailoHaX.

I[erpa;[auml N HUCTOMICHHUEC JKOCHUCTEM - BOAHBIX, 3C€MCJIBHBIX, JICCHBIX, OMOIOTHYECKUX
PECYPCOB, KOTOPBIC KUTCIU I'OP BBIHYKIACHBLI HUCIIOJIB30BATh IJIsI BbDDKMBAHUA, CTABAT IIOA YI'PO3Y
9KOJIOTMYCCKYTO 0€30I1acHOCTh COCCIHUX, PaBHUHHBIX CTPaH.

Topet, octasisas 1o 60-80% MUPOBOTO 3amaca MPECHOW BOMBI ISl OBITOBOTO MOTPEOICHUS,
CEJIbCKOXO3SIICTBEHHOTO W MPOMBIIICHHOTO TPOHM3BOJACTBA SIBJSIOTCS BOJOHAIOPHBIMU OalIHIMU
mupa. JXKuzHeoOecreunBamImas poJib BOABl HA TUIAHETE BIUSET TMOYTH HA BCE PaWOHBI
PacIoJIOKEHHBIE HIDKE 110 TEYSHHIO, BKJITFOUast proOpexHbie 30HbI (Milner et al. 2017; Sarmiento 2016)
[11,12]. I'mo6GanpHOE IOTEIUICHHE KITMMAaTa Oy THMO BIIUSET Ha TOPHBIE PETHOHBI, UTO MIPOSIBIISICTCS B
CIABUTAaX B CHAO)KEHWHU MUTHEBOM BOJOW WIIM BhI3bIBaeT cTuxuitHble OencTBus (Harden and Fernandez
2022)[10].

Pesomrorueit A/RES/53/24 Tenepanbroit Accam6inen OOH ot 19 HOsi0pss 1998r. [6] Obuto

noxaep)kano npeaokenne Keipreizckoit Pecryonuku o mposeaeHuu B 2002 romy MexayHapoIHOTO
roga Top. Pesomomusi pexkoMmeHaoBania mnpaButenbcTBaM, cucteme OOH, wmexayHapoaHbIM
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OpraHM3aIHsIM BOCIOIb30BaThCa MeXayHapOAHBIM TOJIOM TOp ISl HOBBIIICHUS HHPOPMUPOBAHHOCTH
HAaCeJIEHUS MJIAHEThI O BAXXHOCTH YCTOWYMBOTO TOPHOTO Pa3BUTHUS.

Ha 3axiiounTensHOM MEpONpUATHU TOfla TOP — BHUIIKEKCKOM I00albHOM TOPHOM CaMMHTE
Obuta TpuHSTA buIkekckas TopHas IulathopMa — SBISIOMIASICS OCHOBHBIM MEXKyHAPOIHBIM
JIOKYMEHTOM T10 YCTOMYMBOMY TOPHOMY pa3BUTHIO.[ 1 ]

Ha nporsxkenun nByx npecstuneTuii KuIprel3cTaH ocTaercs aKTUBHBIM IPOBOJAHUKOM
HMHTEPECOB TOPHBIX TOCYAApCTB. YUHWTHIBas JUAMpYOIyl0 poib KsIpreisctana B Bolpocax
YCTOMYMBOTO TOpHOTrO pas3BuTus, l[eHepanmpHas AccambOnes OOH oOwsBwia 2022 rom -—
MexayHapoaHbIM TOI0OM ycToitunBoro ropuoro passutus (Pesomrormmst OOH A/RES/76/129 ot 16
nexabps 2021 roxa) [7].

Pezomonmeit A/RES/77/172, npunsaroit 14 nexabps 2022 roma [8] mo mpemiokeHHIO
Keipreiscrana, ['enepanbHas Accambines OOH mnpoosmacuna 2023-2027 rogsl Ilsatunernem
NEUCTBUM MO Pa3BUTHUIO TOPHBIX PErHMOHOB, C TeM YTOOBI "MOBBICUTH YPOBEHb OCBEIOMIICHHOCTU
MEXTyHapOIHOTO COOOIIecTBa O MpoOiieMax TOPHBIX CTPaH W MPHUAATh HOBBIA MMITYIbC YCHUIIHAM
MEXIyHApOIHOTO COOOIIECTBa, HAIPAaBIEHHBIM Ha pelIeHHE 3a/1a4 U IPOoOIeM ropHBIX cTpaH'.

HHTerpupoBaHHbINA MOAXO0J K YCTOWYMBOMY TOPHOMY Pa3BUTHUIO JOJKEH MPOXOIUTH B pycie
KOHIENTYaJIbHOTO, ITI00aJIbHOTO TIO/IX0/1a Yepe3 MOJIENIb PETHOHAIBHOTO COTPYAHUYECTBA.

B nocnennue roapl Ha epeHUN TUIAH BBIXOAWT KIIMMATUYECKUN KPU3HUC, KOTOPBIN HEraTUBHO
BJIMSET Ha TOpHBIE SKocucTeMbl. BceMupHbiM bankoM pazpa®oTaH MHIEKC YSI3BUMOCTH K U3MEHEHUIO
KJIUMaTa, B pUCYHKE | HaMH NpeACTaBIIEH MaTepuall, Kacarolluics TIOPKOA3bIYHBIX cTpaH [5]. Kak
clleflyeT U3 PUCYHKa IMPAaKTUYECKH BO BCEX TIOPKOSA3BIYHBIX TOCYJapCTBaX HAOIIOIAETCsS YCHIICHUS
BO3/IEMCTBHSI U YyBCTBUTEIBHOCTH K MOTEIUIEHUIO KJIMMaTa, IPU 3TOM B OOJIBLIIMHCTBE CTPaH HU3KUN
NOTEHIMad K ajantauuu. PamxkupoBaHue OBUIO OCHOBAaHO HAa M3MEHEHUM KiIMMara Ipu
MOTEHIIMAJILHOM BO3/IEHCTBHM CTUXMUHBIX MPUPOAHBIX OEACTBHI (3aCyX, HABOJHEHHI), KOTOPHIE B
OyaymeM MOryT YCyryoutb mpobiemsl yctoiuumBoro pasButus. B Ksipreiscrane, Typuun,
V30ekncTaHe BBISIBIIEHA BbICOKAs CTENEHb YSA3BHUMOCTH K IMOTEIJICHUIO KJIMMara, B TOXE BpeMs B
Kasaxcrane u Typuuu BBISBIECH BBICOKUH MOTEHIMAI a1al TN,

- KbIPIbI3CTAH

¥ yssekucTAH

AzepbGanpxaH
TYPKMEHWUCTAH
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1 KA3AXCTAH
r T T T T t T T ]
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Ycune Hue Bo34e MCTBUA U UYBCTBUTENBHOCTH MoTeHywan agantaummn
Wcrounux: World Bank, 2009
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I/IHI[eKC YHA3BUMOCTH K H3MCHCHUIO KJIMMaTa
[mobGanpHOE MOTEMIEHNE COKpalaeT JIEAHUKH, BIUAET Ha 3anachl cHera B ropax. KoHQmuKThI

MCXKAY HU3UHHBIMU U TOPHBIMU CTpaHAMHU CBSA3AaHBI C BOIIPOCAMH NJOCTYIMTHOCTHU BOAHLIX PECYPCOB U
sHepruun. Hacenenue LlenTpanbHOl A3uu B 3HAYUTEILHON CTEIIEHU 3aBUCUT OT BOIHBIX PECYPCOB. [2]
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B nemsax oObeaMHEHMs YCHUIIMM TIOPKOSI3BIYHBIX TrocyaapcTB KbIprel3cTan mnpearaet
opranuzoBath MexayHaponsblii ropubsiii neHTp (Typan — Too) mo aHamoruu ¢ CyIecTBYIOIIUM
MexayHapoIHbIM HEHTpOM HHTerpupoBaHHoro ropHoro pazsutus (MCHUMO/), oO0benuHsronmm
yeumust 8 rocymapctB (Adranmcran, banrmmanem, byran, Kurait, Uamuro, Mesamy, Heman u
[Takucran). LlenTp pacnonaraercs B Hemane M akTMBHO CHOCOOCTBYET yCTOHYMBOMY DPa3BUTHUIO
TOPHBIX TOCYIapCTB.

ICIMOD - International Centre for Integrated Mountain Development —
MEXIPaBUTEIbCTBEHHAS] OpraHu3anusi, ocHoBaHHas B 1983 roxy, koTopas 3aHUMAeTCsl yCTOMYMBBIM
Pa3BUTHEM TOPHBIX PETMOHOB U CIIOCOOCTBYET YIIyUIIEHUIO KaueCTBa KHU3HM JIFO/IEH, POKUBAIOIIUX
B ['MMasnaiickoM permoHe.

emu ICIMOD:
e CoxpaHeHHE TPUPOIHBIX pPECYpCOB: HCCICIOBAHUS JICIHUKOB,
OropazHooOpa3us, 6oprda ¢ U3MEHEHUEM KIINMATa.
¢ ConmanbHO-DKOHOMHUYECKOE pa3BUTHE: TIOBBIICHHE YPOBHS JKU3HU MECTHBIX OOIIWH,
YCTOWYHBOE CEIBCKOE XO3IUCTBO U TYPHU3M.
e VYcTOWYMBOE yHpaBiIE€HUE pPECYypCaMMU:
NPeIOTBpAICHNE CTUXUUHBIX OencTBUil. [3]

MOHHUTOPHUHI' BOABI U

aganragua K KIMMaAaTH4YC€CKHM  HW3MCHCHUSM,

B peruone Typan, HaceneHue KOTOPOro B ONMMKaiIIie Trosl COCTaBUT 0koJio 200 MUIIITMOHOB
YeJIOBEK, IPOUCXOAAT KapAUHAJIbHBbIE HW3MEHEHHUs, YCWIMBAIOUIME aHTPOIOIEHHYIO Harpysky.
DKOHOMUYECKHI POCT C OIHOW CTOPOHBI M COIMATIHHO-3KOHOMUYECKUE ITUKIBI HECTAOUIBHOCTH C
JpYTOM, 3aCTaBJIAIOT JKUTENEH W BIAcTU NPUHMMATh PELIEHHS 00 HCIONb30BAaHUM 3EMENBbHBIX U
BOJHBIX PECYPCOB, YaCTO OMHPAsICh HA COOOPAKEHUSI KPATKOCPOUHOM BBITOJIBI U BBIICTISIS HA 3aILUTY
IPUPOBI HEAOCTATOUHBIE CPEJICTBA.

Pernon xapakrtepusyercs 3HAYUTENBHOW IUIOLIAJBI0 IMOKPBITHS OXPAHAEMbBIX INPUPOJHBIX
TEPPUTOPUI C TaBHEH NCTOPUEN U TpaAULIUAMHU, OCHOBAaHHBIMHU Ha YBAaXKEHHUHU K IPUPOIHBIM pecypcam
U KYJIBTYpeE.

Opranmsanus neaTpa Typad-Too mo3BoauT 00 AMHUTE YCHUITUS 7 TIOPKOS3BIYHBIX TOCYIAPCTB
— Azepbaiimkana, Benrpuu, Kazaxcrana, Keipreiscrana, Typkmenucrana, Typuuu, Y30ekucTtana.

OCHOBHBIE PKOHOMHYECKHE U reorpauyeckre IMoKa3aTeld ATHX CTpaH IMPEICTAaBICHBI B
Tabi. 1, KOTOpasi COAEP>KUT CBEACHHSI O YHUCIEHHOCTH HaCceNIeHUs, CpeIHEH BHICOTE HaJl ypOBHEM MODS,
cpenneit temmeparype, BBII Ha nmymnry HaceneHus, wHAEKce OETHOCTH W BHEIIHEM JOJNTe. DTU
MoKa3aTesld TO3BOJISIOT OLUEHUTh HE TOJBKO JAeMOrpaduyecKyr0 M SKOHOMHYECKYIO CUTYalluio B
JTaHHBIX TOCYAApCTBAX, HO U UX Teorpaduyeckiue 0COOCHHOCTH. [4]

Taﬁ.mma C OCHOBHBIMM NOKa3aTECJIAMHU TIOPKOA3BIYHBIX CTPAaH

Ctpana Uucnenn | Cpennsis | Cpennsisi | BBII na | Munekc | Buemnu
OCTh BBICOTA Temnepa | AyIry OeaHoCT | 1 JoJir
HaJl HaceneH | U (%)




HaceJeHHU | YpOBHEM | Typa us (Mipn

g (miH) | Mops (M) | (°C) (USD) USD)
AzepOaiimxan | 10.1 384 12.4 7,525 4.9 9.4
Benrpus 9.6 143 10.8 22,147 12.4 138.0
Kazaxcran 19.0 387 6.9 13,117 2.6 164.4
Keiprezcran 6.6 2,750 5.5 1,843 25.6 5.1
Typxmenucrtan | 6.0 230 15.5 11,833 0.2 0.0
Typuus 84.3 1,132 13.1 12,849 21.9 435.0
VY30ekucran 34.0 450 12.8 2,523 11.4 24.4

Ta6u.1

IIpencraBieHHble NaHHBIE I03BOJISAIOT IPOBECTU CPABHUTENBHBIA AaHAJIU3 PA3JINYHBIX aCIIEKTOB
HSKOHOMMYECKOTO U reorpaduyeckoro nojoxeHust crpad. Typius UMEET CaMblii BBICOKUIN BHEIIHUN
JOJII Cpedu PpacCMaTpUBAaEMbIX TOCYNApPCTB, TOrna Kak TypKMEHHCTAaH IPAKTHYECKU HE HMEET
BHEIIHUX 3auMcTBOBaHui. BBII Ha nyury HaceieHust 3HAaUUTENBHO pa3nnyaercs: BeHrpus nuaupyer
I10 3TOMY 10Ka3areito, B TO BpeMs Kak Kelpreizcran nokaspiBaeT Hu3kuil yposens BBII.

Bricota Han ypoBHEM Mops Takke BapbupyeT: Benrpus m AzepOaiijkaH pacnoioXeHbl Ha
OTHOCHUTEJIbHO HU3KHUX BbICOTaX, KbIprel3cTan xapakTepu3yeTcsi BBICOKOTOPHBIM penbedoM. MHaeke
OEIHOCTH TaK)Ke IOKa3bIBAET 3HAYMTEIbHBIC PA3IMUYUs MEXKAY CTpaHaMM, OTpakash pasziuyus B
YPOBHSX JKU3HH U Pa3BUTUHU COLUATBHON UHPPACTPYKTYPHI.

Takum 06pa30M, MpEaACTAaBJICHHBIC IOAaHHLIC OAar0T O6HICG npeacTaBJICHUE O COLUAJIBHO-
3KOHOMHYECKOM CUTyallU B JAHHBIX CTpaHaX, a TAKKC UX IIPUPOAHO-KIIMMATHYICCKUX YCIIOBUAX, YTO
MOKET OBITh ITOJIC3HO IS JaTbHEHIIIIX I/ICCJ'IC}IOBaHI/Iﬁ U NPUHATHA CTPATCTUICCKUX p€IH€HI/II7L

Opranuzyembiii LlenTp OyaeT akTUBHO COTPYIHUYATh C MEXKIYHApOAHBIMU (PUHAHCOBBIMH
WHCTUTYTaAMH,  aKaJeMHYEeCKUM  COOOIIECTBOM,  MEXAYHApOAHBIMH  OpraHH3alUsIMU U
00beTMHEHUSIMH, BBICTYHAIOIIMMH 32 COXPaHEHHE TOPHBIX 3KOCUCTEM U MPOABMKEHHE YCTOWYHBOTO
TOPHOTO Pa3BUTHSL.

3anaya «Typan-Too» — ymydilieHue KM3HA HACEJICHUs, MPOKUBAIOIIETO B TOPHBIX PETHOHAX,
3aIMUTa TOPHOW cpenbl. 3HaHUS OyIyT CO3maBaThCsi, COOMPATHCS, ACIUTHCS U OOMEHHMBATHCS, YTO
MMOMOXKET COOOIIECTBAM TOPHBIX PETHOHOB CTaTh 0OoJiee YCTOWYMBBIMU, MAaKCHUMAJIbHO HCTONB3Ys
HOBBIE€ BO3MOXKHOCTH JIsl TOJATOTOBKHY K KJIIMMATUYE€CKUM BbI30BaM U NIEpEMEHaM.

Ilens meHTpa - mpuBieueHue BHUMaHUs CcTpykTyp OOH, mexmayHapoaHbIX (UHAHCOBBIX
OpraHu3alMii K TOJIOKEHUIO TOPHBIX COOOIIECTB, YKpEIUIEHHE PETHOHAJIBHOTO M IVI00aJbHOTrO
COTPYIHUYECTBA, COXPAHEHHE TOPHOI KYJIBTYPHI.



Lentp (Typan-Too) co3gaercs kak pernoHanbHasi OpraHU3alus, KOTopas Ipu3BaHa pa3BUBATh
COTPYAHMYECTBO B 00IacTH 0OMEHa 3HaHUSAMH, HAyYHBIMU pa3paOOTKaMH, JIYUIIUMH HMPAKTHKaAMH C
LeNbI0 CAeNaTh PETHOH Ooliee «3eJeHBIMY), MHKIIIO3UBHBIM U YCTOMYMBBIM K U3MEHEHHIO KIIMMara.

Hanpasnenusmu nestenbHoctd «Typan-Too» cTaHeT pemieHue NpoOiaeM, NPensiTCTBYIOMNX
YCTOMYMBOMY F'OPHOMY Pa3BUTHIO:

1) [Ipo1oBOJILCTBEHHBIN KPU3HUC;

2) KnumaTtndeckuit Kpusuc, BKIHOYAIOIIUA:

a) HKOJIOTMYECKHE MPOOJIEMBI;

b) BOJIHO-DHEPTreTUYECKHE MPOOJIEMBI.

3) Kpusuca ycTouyuBOro pa3Burus;

4) KoH)MHKTEI 1 MUTpaIuio;

5) Bopr0bI ¢ 6eTHOCTHIO

6) BHeapenue «3eneHbIx» TEXHOIOTHI

7 CoxpaHeHue MPUPOIHBIX PECYPCOB

8) Pa3BuTHe HOBOTO HampaBiieHUs TOPHOM HayKu U 0OpazoBanusi — MoHTonoruu [13,14]

OCHOBHBIM BMJIOM [JESTEIBHOCTH LEHTpa OyayT: HCCIEIOBAaHUS, aHAJIUTHKA, aJBOKALUA,
MOOMIN3alUs pECYpCOB, KOMMYHUKALIUU, YCTOWYMBOE CENbCKOE XO3SICTBO, YKPEIUIEHHE IOTEHIaIa
MECTHBIX COOOIIECTB.

Oranel opranu3anuu MeXIyHapoqHOrO TOPHOTO LIEHTpa THOPKOSA3BIYHBIX rocynapctB «Typan-
Toox:
e Pemenune o cozganum llentpa m opranmzaunuum Ilomeunrtensckoro CoBeTa HNpUHMMAETCS
Opranmzanueit Tiopkckux rocynapcts (Turkic Council).
e [loneunTenbckuil COBET — PyKOBOISLINI OpraH, COCTOSIINN U3 BBICOKOKBAJIM(DUIIMPOBAHHBIX
CMELUATUCTOB B 00IaCTH YCTOHYMBOIO FOPHOTO Pa3BUTHUA — yTBEP)KIAeT YCTaB U Ha3HA4aeT
nupekropa LlenTpa cpokom Ha 5 JieT.

Coznanrie MexayHapOJIHOTO TOPHOTO IIEHTPAa THOPKOS3BIYHBIX rocymapctB «Typan-Tooy
CTaHeT BAXHBIM IIIalOM B HAMpPaBICHUU YCTOMYMBOTO TOPHOTO Pa3BUTHS M MEXKIYyHAPOTHOTO
corpyaaudectBa. Oco0oe 3HaueHHWe NpPHUOOpeTacT OOMEH ONBITOM MEXIy CTpaHaMU pPETHOHA,
O0NaJaoONIMMH  3HAYUTENIBHBIM TOTEHIIMAIOM aJanTallii K W3MEHSIOMUMCS KIMMaTH4eCKUM
YCJIOBUAM U CTpaHaAMM C HU3KUM ITOTCHIUAJIOM aJallTalluu. DTOT OIBIT MOYKET OBITH IIOJIE3EH JJIs1 BCEX
ctpan Typana npu pa3pabotke 3()(HEeKTUBHBIX CTPATErHil YCTOWYHBOTO Pa3BUTHSL.

Bricokuit IIOTCHL KA aAallTallun Kazaxcranau TypI_[I/II/I K IIOTCIJICHUIO KJIMMAaTa MpeAaACTaBIIACT
BaKHBIN aCIICKT AJI U3YYCHHA U BOBMOXXHOTI'O IIPUMCHCHUS B IPYTUX TOCyAapCTBax peruoHa. Ananus
KJIMMaTH4ECKON y0TOfI‘-IPIBOCTPI OTUX CTPaH IMO3BOJIUT pa3pa60TaTb aalTallMOHHBIC MCPEI, KOTOPLIC
MOTYT CHU3UTBH PUCKHU U MMOCICACTBUA U3MCHCHHA KJIMMAaTa JJIA APYrux CTpaH.

«Typan-Too» cTaHer He TOJIBKO MIATGOPMON JJIsi HAYYHOTO COTPYAHMYECTBA, HO M BAXKHBIM
MHCTPYMEHTOM JJIsl YKPEIUIEHUS PETMOHAJIBHON MHTETPALlMM, MOBBIILEHUS YCTOMYMBOCTH T'OPHBIX
coo0b1iecTB U (OPMUPOBAHUS JOITOCPOYHBIX CTPATETUil COXpaHEHUs IPUPOIAHBIX PECYPCOB.
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Socio-Economic Support for High-Mountain Regions: The Experience of
Kyrgyzstan in Comparative Perspective

Author: Professor Almazbek Akmataliev
Director, International Mountain Institute (Kyrgyzstan)

Mountain regions serve as environmentally strategic territories while remaining socio-economically
vulnerable due to their remoteness, climatic severity, and inherent structural constraints on
development. Around 15% of the world's population inhabits these areas, which deliver essential
ecosystem services such as freshwater regulation, biodiversity conservation, and climate stabilization.
This article examines the institutional and legal mechanisms designed to support high-mountain
populations in Kyrgyzstan, drawing comparisons with analogous approaches in Nepal, Switzerland,
Peru, and Bhutan. Special emphasis is placed on legislatively enshrined altitude-based compensation
systems, including differentiated pension provisions, wage coefficients, and preferential credit
programs. The analysis reveals that Kyrgyzstan offers one of the most explicit legal frameworks for
territorial compensation aimed at high-mountain residents, providing a model that balances social
equity with economic incentives in challenging terrains.

Mountain territories embody a dual nature: they hold immense ecological importance yet grapple with
profound economic vulnerabilities. Their geographic isolation, coupled with harsh climatic conditions,
inadequate infrastructure, and heightened exposure to environmental risks, perpetuates significant
development disparities between highland and lowland areas. In nations where mountains dominate
the landscape, such as Kyrgyzstan—where over 90% of the territory is mountainous—the
advancement of these regions transcends peripheral concerns and becomes integral to national policy.
Kyrgyzstan has embedded altitude-specific social guarantees into its legal framework, providing a
model for addressing these challenges that warrants deeper exploration in both theoretical and practical
terms.

This article delves into the structural constraints faced by high-mountain regions, outlines Kyrgyzstan's
comprehensive legal and institutional responses, and conducts a comparative analysis with selected
countries. By expanding on existing literature, it highlights how such policies can foster resilience and
equity. The discussion draws from a range of sources, including international reports from
organizations like the Food and Agriculture Organization (FAO) and the Intergovernmental Panel on
Climate Change (IPCC), as well as national legislative documents. Ultimately, the aim is to contribute
to the broader discourse on sustainable mountain development, emphasizing the need for context-
specific interventions that integrate social, economic, and environmental dimensions.

High-altitude territories confront a constellation of structural constraints that necessitate tailored public
interventions. Transport and infrastructure deficits inflate transaction costs, making connectivity a
perennial hurdle. For instance, in many mountain areas, roads are seasonal, prone to blockages from
avalanches or landslides, which not only hampers trade but also access to essential services like
healthcare and education. Climatic vulnerabilities, exacerbated by glacier retreat and frequent natural
hazards like landslides and floods, threaten livelihoods and habitats alike. According to the IPCC's
Sixth Assessment Report (2022), mountain regions are experiencing accelerated warming, leading to
permafrost thaw and increased disaster risks, which disproportionately affect vulnerable populations.

Economic activities often remain confined to mono-specializations, such as livestock herding or
subsistence agriculture, limiting diversification and resilience. In Kyrgyzstan's high pastures, known
as jailoos, pastoralism dominates, but it is increasingly challenged by overgrazing and climate-induced
forage shortages. Demographic trends further compound these issues, with out-migration—
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particularly among the youth—depleting local human capital and eroding community vitality. Studies
from the OECD (2020) on rural well-being indicate that such migration creates a vicious cycle, where
aging populations struggle to maintain traditional practices, further entrenching poverty. These
multifaceted challenges underscore the imperative for differentiated policy instruments that account
for the unique exigencies of mountain life, moving beyond generic development strategies to ones that
are spatially attuned.

To fully appreciate the scope of these constraints, it is essential to consider their interplay with global
trends. Globalization, for example, has introduced new pressures, such as market integration that
favors lowland producers with better access to international trade routes. Meanwhile, environmental
degradation, including biodiversity loss documented by the FAO (2015) in its mapping of mountain
peoples' vulnerabilities, amplifies food insecurity. In high-mountain contexts, where arable land is
scarce and growing seasons short, households often rely on remittances from migrants, creating
dependency rather than self-sufficiency. Policy responses must therefore address not only immediate
needs but also long-term sustainability, incorporating elements of climate adaptation and economic
diversification.

In Kyrgyzstan, the legal and institutional framework stands out for its explicit acknowledgment of
high-mountain zones and the implementation of targeted compensatory measures. At its core lies the
Law of the Kyrgyz Republic No. 33, enacted on 28 June 1996, titled "On State Guarantees and
Compensations for Persons Living and Working in High-Mountain and Remote Zones." This
foundational legislation formally recognizes high-mountain and remote territories, obligates the state
to deliver compensatory guarantees, and mandates the application of special wage coefficients
alongside enhanced social benefits. It also incorporates additional safeguards for labor and pensions,
defining criteria based on altitude and remoteness while empowering the Cabinet of Ministers to
oversee implementation. This law emerged in the post-Soviet era, when Kyrgyzstan was transitioning
to a market economy and grappling with the dissolution of centralized support systems that previously
buffered remote areas.

The law's evolution reflects broader socio-political shifts. Initially, it addressed the immediate
hardships faced by populations in elevations above 1,600 meters, where oxygen scarcity and extreme
weather impose health burdens. Over time, amendments have refined its scope, incorporating feedback
from regional administrations and international partners. For example, collaborations with the United
Nations' Mountain Partnership have influenced updates to align with global sustainable development
goals. This adaptive approach ensures the framework remains relevant amid changing climatic and
economic conditions.

A particularly noteworthy feature is the provision for early retirement among women in high-mountain
regions. According to national pension laws and regulations administered by the Social Fund, women
living in designated areas above 2,000 meters who have raised three or more children qualify for
retirement at age 45, in contrast to the standard retirement age of 58 for women nationwide. This policy
draws from the Law No. 33 (1996), the Law on State Pension Social Insurance (as amended), and
pertinent Social Fund directives. It acknowledges the physiological burdens imposed by high-altitude
living, such as increased risks of hypoxia-related ailments, integrates demographic incentives to
encourage family growth in depopulating areas, adopts a gender-sensitive lens to territorial
compensation, and upholds principles of social equity.

To illustrate, consider the case of women in the Naryn region, where altitudes often exceed 3,000
meters. Here, the policy has enabled earlier access to pensions, allowing them to transition from labor-
intensive roles in agriculture to community leadership or family care. Empirical data from the Kyrgyz
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Social Fund (as of 2022) shows that over 5,000 women have benefited annually, reducing poverty rates
in targeted districts by approximately 15%. Such explicit altitude-linked pension adjustments are
uncommon in global contexts, highlighting Kyrgyzstan's proactive stance. Critiques, however, point
to potential fiscal strains, as an aging population could overburden the pension system, necessitating
complementary measures like vocational training for younger generations.

Complementing this is the high-mountain wage coefficient embedded in the Labour Code of the
Kyrgyz Republic, which addresses guarantees and compensations for employment under challenging
climatic conditions. Employees in these zones receive regional coefficients and salary supplements
ranging from 20% to 50% of their base pay, calibrated according to altitude, remoteness, and settlement
classification. Grounded in the Labour Code, Law No. 33, and government resolutions that delineate
high-mountain settlements, this mechanism compensates for elevated living expenses—such as higher
fuel costs for heating—and aids in retaining skilled workers.

In practice, this coefficient is crucial for public sector staffing. Teachers and doctors in remote villages
like those in the Issyk-Kul province receive up to 50% supplements, which has helped maintain
essential services despite harsh winters. A 2019 study by the Kyrgyz Ministry of Labor indicated that
without these incentives, staff turnover in high-mountain schools exceeded 30% annually. The policy
also mitigates internal migration pressures by making local employment more attractive, thus
preserving cultural heritage and social cohesion. Functionally, it acts as a tool for spatial equalization,
fostering balanced regional development in a country marked by urban-rural divides.

Further bolstering economic vitality is a preferential credit program tailored for businesses in high-
mountain areas. This national initiative offers concessional lending with reduced interest rates (often
5-7% below market rates), state-backed guarantees, and prioritization for small and medium-sized
enterprises in sectors such as agriculture, agro-processing, tourism, and local manufacturing.
Supported by national regional development strategies, governmental decrees on subsidized financing,
and frameworks from development banks like the Kyrgyz Agricultural Finance Corporation, the
program seeks to invigorate diversification and job creation in otherwise disadvantaged locales.

Case studies demonstrate its impact: In the Batken region, loans have funded eco-tourism ventures,
such as guesthouses in alpine meadows, generating employment for over 200 locals since 2015.
Challenges include repayment risks due to seasonal incomes, prompting recent enhancements like
grace periods during off-seasons. By integrating with international aid, such as from the Asian
Development Bank, the program aligns with broader goals of poverty reduction and resilience
building.

The efficacy of these benefits hinges on the administrative classification of high-mountain zones,
formalized through government resolutions. These classifications operationalize Law No. 33 by
specifying eligibility for pensions, wage adjustments, social protections, and business incentives,
ensuring targeted and equitable application. Periodic reviews, every five years, incorporate geospatial
data and community input to refine boundaries, addressing issues like climate-induced shifts in
habitable zones.

Expanding on this, the classification process involves multidisciplinary teams, including geographers,
economists, and local representatives, who assess factors beyond altitude, such as road accessibility
and disaster vulnerability. This holistic approach minimizes exclusion errors and enhances policy
legitimacy. However, bureaucratic delays have occasionally hindered timely updates, underscoring the
need for digital tools in administration.
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Turning to comparative international experiences, other mountain-centric nations employ diverse
strategies, often diverging from Kyrgyzstan's direct altitude-based compensations. In Nepal, where the
Himalayas shape much of the terrain and economy, socio-economic support for high-mountain
communities is framed through the lens of climate adaptation and decentralized governance. The
country's Local Adaptation Plans of Action (LAPA) empower local communities to identify
vulnerabilities and devise resilience strategies, integrating elements like disaster risk reduction,
sustainable agriculture, and water management.

This approach, influenced by Nepal's vulnerability to earthquakes and monsoons, emphasizes
participatory planning over rigid legal entitlements, such as altitude-specific pensions. For instance,
programs like the National Adaptation Programme of Action (NAPA), launched in 2010, address
broader climate impacts, including glacial lake outburst floods, by channeling funds to community-led
initiatives rather than individual wage or retirement adjustments. In regions like the Mustang district,
LAPAs have supported irrigation projects that combat drought, benefiting Sherpa and Thakali
communities. Nepal's model reflects a bottom-up ethos suited to its diverse ethnic and ecological
landscape, with over 80% of funding from international donors like the UK Aid and UNDP. However,
implementation challenges include corruption and uneven capacity at the local level, as noted in a 2021
World Bank evaluation.

Switzerland, with its Alpine core comprising about 60% of the land, pursues mountain development
through a sophisticated blend of fiscal and infrastructural policies. Direct subsidies to agriculture,
under the Federal Agricultural Policy, sustain traditional farming practices like dairy production while
preserving landscapes vital for tourism. These subsidies, amounting to billions of Swiss francs
annually, are tied to environmental stewardship, such as maintaining biodiversity hotspots.

Inter-cantonal fiscal equalization mechanisms redistribute resources from wealthier lowlands, like
Zurich, to mountainous cantons such as Graubiinden, ensuring equitable public services. Investments
in infrastructure, such as the Gotthard Base Tunnel completed in 2016, mitigate isolation, while efforts
to diversify tourism—beyond skiing to include eco-tourism, hiking trails, and cultural heritage
festivals—bolster economic resilience. Unlike Kyrgyzstan's individualized altitude privileges,
Switzerland's system relies on collective redistribution and market-oriented incentives, rooted in its
federal structure and emphasis on environmental stewardship, which aligns with broader European
Union sustainability goals under the Alpine Convention.

A key example is the Swiss Mountain Aid Foundation, which provides grants for innovative projects,
such as renewable energy installations in remote villages. This has reduced carbon footprints while
creating jobs, with solar panels now powering over 1,000 alpine households. Switzerland's high GDP
per capita enables such investments, but lessons for Kyrgyzstan include the value of public-private
partnerships in scaling up initiatives.

In Peru, the Andean highlands present similar challenges of poverty and environmental fragility, with
over 30% of the population living in mountainous areas prone to El Nifio-induced floods and droughts.
Peru addresses these through targeted social and infrastructural programs. Conditional cash transfer
schemes, such as Juntos (initiated in 2005), provide financial aid to low-income families contingent
on health and education compliance, indirectly supporting mountain dwellers by alleviating immediate
hardships. By 2022, Juntos had reached over 700,000 households, reducing child malnutrition in
Andean provinces by 20%.

Rural road development initiatives, like the National Rural Transport Program, enhance market access
for smallholder farmers, enabling the export of quinoa and alpaca wool. Agricultural
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commercialization programs, supported by the Ministry of Agriculture, promote value-added
processing, such as turning potatoes into dehydrated products for urban markets. These efforts, often
coordinated with international partners like the World Bank and Inter-American Development Bank,
focus on income-based targeting rather than explicit altitude criteria, incorporating indigenous
knowledge from Quechua and Aymara communities to combat issues like soil erosion and water
scarcity in a context marked by historical inequities stemming from colonial legacies.

For instance, in Cusco, programs have integrated traditional terracing techniques with modern
irrigation, boosting yields by 30%. Challenges persist, including gender disparities in program access,
prompting recent reforms to prioritize women-led cooperatives.

Bhutan, nestled in the Eastern Himalayas with elevations ranging from 100 to over 7,500 meters,
weaves mountain sustainability into its unique Gross National Happiness (GNH) paradigm,
prioritizing holistic well-being over purely economic metrics. Policies emphasize ecological
preservation through strict forest conservation laws, mandating at least 60% forest cover, and
hydropower development, which generates over 90% of export revenue for social programs.

Community-based tourism and organic farming initiatives support high-altitude livelihoods, with the
Bhutan for Life fund channeling resources to protected areas. Decentralized planning integrates
cultural values with environmental protection, such as through Dzongkhag (district) committees that
oversee local projects. This framework, less focused on direct compensations like pensions or wages,
fosters resilience against climate change by balancing development with spiritual and ecological
harmony, setting it apart from more conventional economic models.

In the Paro valley, for example, eco-lodges have created sustainable income streams, while the GNH
screening tool evaluates policies for their impact on happiness domains, including community vitality.
Bhutan's approach, influenced by Buddhist principles, offers insights for Kyrgyzstan on incorporating
cultural elements into policy, though its small population (under 800,000) limits direct scalability.

In comparative assessment, Kyrgyzstan's framework distinguishes itself through its explicit altitude-
based pension differentiation, statutorily mandated wage coefficients, and integrated preferential
credits for mountain enterprises. While comparator nations lean toward fiscal redistribution
(Switzerland), agricultural subsidies (Peru), adaptive planning (Nepal), or holistic well-being
(Bhutan), Kyrgyzstan's approach embeds direct social compensations into law, offering a more
individualized response to territorial disparities. This specificity arises from its Soviet heritage of
centralized planning, adapted to post-independence realities.

Quantitative comparisons reveal differences: Kyrgyzstan's wage supplements directly boost incomes
by 20-50%, whereas Switzerland's subsidies are sector-specific, averaging 40% of farm income.
Nepal's community funds are more flexible but less predictable, often dependent on donor cycles.
Peru's cash transfers reach broader populations but lack altitude focus, potentially diluting impact in
extreme highlands. Bhutan's GNH integrates qualitative metrics, contrasting Kyrgyzstan's quantitative
benchmarks.

Qualitatively, Kyrgyzstan's model promotes gender equity via pension provisions, a feature less
pronounced elsewhere. However, all countries face common hurdles, such as climate change, requiring
hybrid approaches. For instance, Kyrgyzstan could adopt Nepal's participatory elements to enhance
local buy-in, or Switzerland's infrastructure focus to complement its social measures.
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The policy implications of Kyrgyzstan's model are profound, illustrating a robust normative
commitment to addressing territorial inequalities. It seamlessly merges social and economic
mechanisms, resonating with global sustainable mountain development agendas, such as those
advanced by the United Nations Resolution A/RES/77/172 (2022). This resolution calls for integrated
strategies to combat mountain vulnerabilities, aligning with Kyrgyzstan's emphasis on compensation.

Nonetheless, enduring viability demands bolstering fiscal resources through diversified revenue
streams, such as ecotourism taxes. Streamlining administration via digital platforms could reduce
corruption, as seen in pilot e-governance projects in Bishkek. Modernizing infrastructure, like
expanding renewable energy grids in high-mountains, would mitigate energy poverty. Embedding
climate adaptation strategies, informed by IPCC projections, is crucial to counter escalating threats
like water scarcity.

Potential reforms include expanding pension eligibility to men in certain sectors or linking credits to
green practices. International cooperation, via forums like the Mountain Partnership, could facilitate
knowledge exchange, adapting best practices from comparators.

In conclusion, high-mountain regions demand nuanced socio-economic policies to bridge inherent
gaps. Kyrgyzstan exemplifies a leading legislative paradigm of altitude-based compensation,
encompassing early retirement for qualifying women, wage supplements of 20—50%, and concessional
business lending. This suite of measures not only mitigates spatial inequities but also anchors mountain
policy as a cornerstone of socio-economic equalization, extending beyond mere environmental
oversight to foster resilient communities.

Expanding this model globally requires context-specific adaptations, recognizing that no one-size-fits-
all solution exists. Future research should explore longitudinal impacts, using metrics like poverty

indices and migration rates, to refine these frameworks. By doing so, nations can better harness the
potential of their mountain regions, turning vulnerabilities into assets for sustainable development.
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YK 577.47: 551.432: 301

KAYECTBO KW3HHU U JINYHOCTHBIN IIOTEHIIUAJI HACEJIEHUS TOPHBIX
OBIIMH B 30HAX BUOKIIMMATHYECKOI'O JMCKOM®OPTA

A.C. lllana3apos

B crarbe ananusupyercs cnenu@uka cyObeKTUBHBIX OLEHOK HaceJleHus (4acCTOTHBIN aHAIN3,
kputepuii Kpackena-Yomnnuca) ropasix pernonos (Hapeiackasi, Mcebik-Kynbekas o0nactu, n=456)
00 yZOBJIETBOpEHUM MOTpeOHOCTEel Ku3HeneaTelbHOCTH. KOHKpeTusupyercst CTpyKTypa IaHHBIX
orneHOK ((akTopHBIN aHanmu3, maker nporpamMm SPSS 16) OTHOCHTENBHO YCIOBHH JKU3HHU, YTO
MO03BOJIIET CKOHIIEHTPUPOBATh BHUMAaHUE HAa 3HAUMMOCTH OOBEKTOB >KM3HH JUISl YeJOBEKa B XOJI€
aJanTalud K cpene W oOecreueHHH KadecTBa JKM3HH. OCHOBHBIMH KOMIIOHEHTAMH CTPYKTYpPBI
CYOBEKTUBHBIX CYXJIEHHUI omnpeseneHsl (AKTOPhl  COLMATBHO-TIICUXOJIOTHYECKOTO  Pa3BUTHS,
MaTepHaIbHOIO OJArOoCOCTOSHUS U 3HAYMMOCTb COLIMAIbHOM HHPPACTPYKTYPBHI.

[IpencraBiaeHsl pe3yiabTaTbl HCCIEIOBAHUS KU3HECTOMKOCTH, KaK JMYHOCTHOIO pecypca
KUTeNIeH TOpHBIX pernoHoB: AT-baiy u Tromna, oTinyaromuecs no OMOKINMaTHYECKUM, COLIUATbHBIM
YCIIOBUSIM KHU3HEAEATENbHOCTU. [IpoBeneH cpaBHMUTENBHBIM aHAIM3 NApaMeTPOB JKU3HECTOMKOCTH
(BOBJIEUEHHOCTH, KOHTPOJIS, IPUHATHA pHUCKa, OOLIEro MoKaszarens) y pa3HbIX JAeMorpaduyeckux
Ipynn pPEecHOHJEHTOB B JaHHBIX pervoHax. OmpeneneH Oojiee BBICOKUN ypOBEHb MapaMEeTpOB
xu3HecTolkocTu B Mccebik-Kynbekoli o6nactu, no cpaBHeHuto ¢ HapbIHCKOM, YTO TpaKTyeTCsl HAMU B
KJIFOUE Pa3HbIX CTPATEruil afanTaluy K YCIOBUSIM KU3HH.

KuroueBbie cjI0Ba: rOpHBIE TEPPUTOPHM, HACEICHHE TOPHBIX PETMOHOB, CPaBHUTEIIBHBIN

aHaJIM3, KaueCTBO KU3HHU, yIOBIETBOPEHUE MOTPEOHOCTEM, TUIYHOCTHBIN pecypc.

Beenenue. 113BeCTHO, YTO TPYAHOCTU KU3HEACITEIBHOCTA B TOpax CBS3aHbl C MPUPOJHBIM
cBoeoOpasreM u ycioBHsIMH mnpuponaononb3oBanus [Cenusépcro IO, 2002], xkotopoe
00yCJIOBIIMBAIOT 0COOYIO CIIO)KHOCTh M PUCKOBAaHHOCTH SKOHOMUYECKON JESITEIIbHOCTH, TIOPOXKIAIOT
0eIHOCTh, COIMaNbHBIE KOH(IINKTHI M TIOJIMTHYECKYIO HECTaOMIbHOCTE [AfinapanuieB A.A. ¢ COaBT.,
2008]. beaHocTb, B CBOIO OY€pelb, BBI3bIBAET MKECTKOE OTHOILUEHUE MKUTENEH Top K TOPHBIM
HKOCHCTEMAaM, 0CO00 YSA3BUMBIM K KIIMMAaTHYECKOMY M aHTPOIIOreHHOMY BozieiicTBuIo [Meccepnu b.,
A3z Jx., 1999; Kocosnesa T.H., 2010].

VYeyryOnsior cuTyanuo KIMMaTuYeCcKiue U3MEHEHU S, TPUBO/ISIINE K YBETUUSHUIO IIPUPOTHBIX
OencTBuil (OMON3HEH, ceneil, CHe)KHBIX JaBUH, MABOJKOB W.T.JI.) M HAHOCAIIME YHIepO 370POBBIO
JO/ICH, OKpYXaIoIIeH cpesie M MPENATCTBYIONNE YCTOMYMBOMY pa3BUTHIO. 3a mocieanue 130 ier

CpeAHeroJioBas Temieparypa ysenuuuiack Ha 1,1°C, ckopocTh pocTa cpeHero10BoH TeMIepaTypbl
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3a mocneanaue 20 jet noswicwiack Ha 0,06°C [Mawsico L. ¢ coast., 2013], obOmee KoIu4ecTBO
MPUPOAHBIX KaTaKJIM3MOB BO3POCIIO, B cpeiHeM, Ha 10 cutyanuii B roa. EcTecTBeHHO, yBETMYMBAETCS
U ySI3BUMOCTH TOPHBIX YKOCUCTEM K MPUPOTHBIM BO3ECHCTBUSIM.

W3menenus: kiimMara, IpsiMo MM KOCBEHHO BIIMSISI HA HACEJICHUE, OXBATHIBAIOT BCE ACIEKThI
OKpY>Karollel cpe/ bl U YeIIOBEYECKUX B3aUMOOTHOIICHUH, BBIPAXKasACh B UyBCTBUTEIBHOCTH CUCTEMBI
K BO3JCHCTBHUAM Cpelbl U €€ CIHOCOOHOCTH aJalTHpPOBAThCsl K M3MEHEHHUSM, YTO XapaKTEepHU3yeT
BHEIIIHIOIO CTOPOHY VYS3BUMOCTH (TIOJIBEPKEHHOCTh PHCKY) W BHYTPEHHIOIO (CIOCOOHOCTH
apantuposatbed) [Keckurano K., 2010; YcroitunBoe pa3zButue ropHelx paionos, 2012]. Orcroaa,
OUYEBHUJHO, UTO HUccienoBanue kauectsa xu3Hu (KXK), BricTymaer kak HHTerpaibHasi XapaKTepUCTHKA
KHU3HECIIOCOOHOCTH OOIIeCTBAa, KaK COLMAJIbHOTO OpraHu3Ma, C MIMPOKUM CHEKTPOM €ro
XapaKTePUCTHK: OT OJaroCOCTOSHUS 1O IICHHOCTHBIX YCTAHOBOK JIFOJICH B OTHOIICHHUU
KU3HEACITENFHOCTH W CyObekTuBHOTrO BocmpusaTus [[omoBuna I'.M., CaBuenko I.H., 2004;
Toxapckuii B.JI.].

N3mepenne KXK HenmpocTo yxe moToMy, 4TO OHO MEHSIETCSI CO CTOPOHBI 00IIEeCTBa, IO MEpe
€ro pa3BUTHUS W BBIIBIDKCHUS KaXKIbIM TOKOJIEHHEM CBOMX TpPEOOBAaHUM «HOPMAJILHOCTH» H
«xauectBeHHOCTU» [TpodumoB A. M., Mansranosa U. I'., 2007]. bonee Toro, xoraa peds UAET O
KHU3HEACSITEIbHOCTH HAaceNeHUs] TOPHBIX OOIIMH, TO OOHApyXUBaeTcs pazHoOoOpaszue mpodieM, ¢
KOTOPBIMHM CTaJKHBaroTcs xkutenn rop (Pesomonus OOH)!: orpanM4eHHBII JOCTYII JKUTEIEH TOPHBIX
OOIIMH K COIHMAIBFHBIM M 3KOHOMHYECKHM YCIyraMm, 3HAYUTEIbHBIE MaTEepPHATbLHO-TEXHHUUECKHUE U
SHEPreTHUECKHe 3aTpaThl i OOECIeUYCHHs >KU3HEIESATEIBHOCTH, HEJOCTaTOYHOE pa3BHTHE
MHQPACTPYKTYPHI, COUETAIOIIEECS C CYPOBBIMU KITMMATHUYECKUMHU YCIOBUSMU TOP.

K uncny cratucruueckux nokaszarenei uzmepenus KK, kak ero conuanbHbIX MHIUKATOPOB,
OTHOCAT - MPOJOHKUTEIIBHOCTD JKU3HU, COLIMAIBHOE OJaronoyiydue, yCiIoBUs KU3HU (B TOM YHUCIIE
KWINITHBIC), KyJIbTYPHBI ypOBEHb HAcCeJCHHs, OoOpa3oBaHHE, 3APaBOOXPAHEHHE, PEKpEalfio U
J0CYT, BO3MOXKHOCTH JUISi WHIMBUAYAJIbHOTO pAa3BUTHUS (B TOM 4YuCie WHGOPMALUOHHOTO
obecrieuenus ), TMuHyto 6e3onacHocTh [Peiokuna U.J1., 2013; YpoBeHb 1 Ka4eCTBO KU3HU HACEIICHUS
..., 2006]. Commanbubsie uHauKaTopsl KXK 00ycrnoBi€HBI BO3MOXHOCTSIMH, TMPEIOCTABISIEMBIMU
rocyJapCTBOM, JIJIsl pa3BUTHS U camopeanu3anuu jroaeil. Jlanusie nokazarenu KX B oteuecTBeHHOM
U MEXIyHAPOJHOM TMpakTUKEe NpPHU3HAHBl OJHUMH M3 HMHIUKATOPOB YCTOMUMBOTO pa3BUTHS,
JOCTUKEHHE LeJe KOTOPOTo [OJKHO OCHOBBIBATHCS Ha IOCTOSHHOM pAaBHOBECHUHM KadecTBa

npupoaHON W commanbHOUM cpen [Peiokmna WM., 2013]. Tlostomy B xapakrepuctuke KK

"Millennium ecosystem assessment. Ecosystems and human well-being. Synthesis.-2005.-Island Press.
Washigton.DC.-154p

17



YUHUTHIBAETCS CBSI3b C MPUPOAHO-KIUMATHUECKUMU (PakTOpamu, COIUAIbHO-TeorpaduiuecKiumMH,
COLIMAJIbHO-D)KOHOMUYECKUMH, COLMAJIbHO-AeMOrpauueckuMy, dYTO C€ Y4YE€TOM COLMaJIbHO-
reorpaguuecKoro rmojaxoja, Mo3BOJSET B YCTOMYUBOCTH Pa3BUTHS PETHOHA O0BEIUHATH CPEIOBYIO U
KOMIIOHEHTY «KauecTBa HacesneHus» [Hoas napagurma passurus Poccun B 21 Beke, 2000; Tpopumon
A. M., Mansranosa U. I'., 2007]. IloguepkuBaetcsi, yto B xapakrepuctuke KK kmumarudeckuit
KpUTEPHUH BBICTYMAET OJHUM U3 COCTABIIOMMX KoMpopTHOU cpens [Psmenko C.B. ¢ coart., 2002].

CnengyeT OTMETHTb, YTO HACTOSIIEE BpeMs He pa3paboTaHa OOLIECHPHUHSATAas METOJIUKA
uccinenoBanuss u ouneHku KJK Ha pervoHanbHOM M JIOKaIbHOM ypoBHsX. B xome omenku KK
oOparaeTcsi BHUMaHUE Ha M3yYCHHE KaYE€CTBEHHBIX aCIIEKTOB BOCTIpHUSITHS 10 16MHU [ Tokapckwuii b.J1.]
o0bekTHBHON WHpoOpManuu (mpupoaHol, cormumanbHO) [CenmuépctoB HO.I1., 2002]. Yka3aHnHas
HampaBJIeHHOCTh B oneHke KJ)K udpe3BplualiHO BakHA, IIOCKOJIBKY OTpPakaeT KOHKPETHKY
PETHOHANBHBIX JKU3HEHHBIX CTaHJAPTOB M YCTAHOBJIIEHHOI'O CYOBEKTHBHOTO OTHOILICHHS YEJIOBEKa
[[TpacomoBa E.M., 2013; Pweiokuna WM.JI., 2013; Bunout D. et.al., 2012; Diener E. et.al., 2012]
CTETNIEHU COOTBETCTBUS KU3HEACSITEILHOCTH YEJIOBEKa €ro MOTPeOHOCTSIM, Hapsiy CO CMBICIOBOU
3HAYMMOCTBIO 00BeKTOB s Hero [Tomouek B.A., 2015; Sceun B.A.,2000].

C mo3unuu yKazaHHBIX OCOOCHHOCTEH penpe3eHTAaluu OTHOIICHUI YeloBeKa CO CpPEeIoH,
BECbMa BaXKHBIM SIBJISIETCSI PAaCCMOTPEHHUE CTPYKTYpbl CYOBEKTHUBHBIX OIICHOK HaceleHus 00
YAOBJIETBOPEHUN OCHOBHBIX >KM3HEHHBIX MOTPEOHOCTEH, KaK PECypCHBIX BO3MOKHOCTEH >KHUTENeH,
MIPOXKUBAIOLIUX B Pa3IMUHBIX TOPHBIX PETHOHAX.

Metoabl uccienoBanus. B pabore ans OLEHKH yIOBIETBOPEHHMS OCHOBHBIX >KM3HEHHBIX
noTpeOHOCTEH, MpUMeHsIach MOAU(UKalKsg CTaTUCTUYECKOW aHKeThl, Xapakrepusyromein KK
HacelieHus, nocpenctBom skcneptHor oneHku [EaponoBa B. H, ConoseeBa H. B., 2011].
PecnionaenTsl, ucxos u3 o0mei popmynupoBkr Bompoca «OUEeHUTh KaXKAbIi, U3 MEpeYrCICHHBIX
(akTOpOB, B 3aBHUCUMOCTH OT CTENEHH Ba)XKHOCTU €ro Jjsi Bac mpu OleHKe YJOBIETBOPEHHOCTH
KaueCTBOM JKU3HW», PAaCCMATPUBAIM SK3UCTEHIMAJIbHBbIE MOTPEOHOCTH («IMOTPEOHOCTH B THILEY,
«MOTPEOHOCTH B KUJIbE», CIIOTPEOHOCTH B 3PABOOXPAHECHUN», IIOTPEOHOCTH B OE30MACHOCTHY),
COILIMAJIbHBIE TOTPEOHOCTH («Pa3BUTOCTh COLMAIBHOW HHQOPACTPYKTYPHl (TPAHCIIOPT, CBSI3b)Y,
«IOCTYNHOCTh WHGpOpMAIMK»), U Pa3BUTUSA («COCTOSIHHA cdepbl 00pa3oBaHUS», «PA3BUTHUSL
KyJIbTYPHO-pa3BiIeKaTeNbHBIX MeponpusiTuiiy). [lepeuens morpedHOCTEN 1 OATIHHBIE OIIEHKHU 110 HUM
pacnojarajiich rnapajjelbHO Ha OJIaHKe, B KOTOPOM PECIIOH/IEHT JieJall COOTBETCTBYIOIIYIO OTMETKY.
AHKeTa Oblj1Ja aHOHUMHOM, a pECIIOH/IEHTa POCUIN yYKa3aTh BO3PACT, IO U POJI ACSITEIbHOCTH.

3anoIHEHNE aHKETHI [T03BOJISIIO, COBMECTUThH KAUECTBEHHBIN aCIIEKT OLIEHUBAHUS [T0Ka3aTeIeu
KoK, kak cyObeKTHBHBIX MPEACTABICHUI O MAaKCUMAIbHBIX U MUHUMAJIBHBIX 3HAUYEHUSX COCTOSHUS

oTnenbHbIX cTOpoH >km3HuM [Manbixuda T.B., 2013], mbicienHas mepepaboTka KOTOPOTo, €ro
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MHTEpIIpEeTalus. BMECTE C MOTHBAalMEH, SMOLUAMH, YCTAaHOBKAMH, PACCMATPHUBAIOTCS OAHUMH U3
CYIIIECTBEHHBIX TMEPEMEHHBIX B3aMMOJICHCTBHs YelloBeka W mpupoasl [MysneioaeB K., 1998]; Bo-
BTOPBIX, OILICHUBAJICS KOJMYECTBEHHBIM acleKT - YUCJICHHOE 3HAYCHHE OIICHMBAEMBIX MOKa3aTeseH,
NpeJCTaBIeHHOe B Oaljiax: MUHUMAalIbHOE 3HAYCHHME YAOBJIETBOpEHHUs mnorpeOHocTtH — 1 Oam;
MakcumanbHoe — 10 Ganos.

Hamu Oblm yuTeH yke NpPOBOJIMBIICICS YacTOTHBIM aHajiM3 OTBETOB C BbIJIEJICHHEM
nuana3oHoB olleHok [MensuukoBa H.I'., [llanazapoB A.C., 2017]: 1) anana3zoH MUHUMAaJIBHBIX OIICHOK
BKJIFOUMJI WX 3HaueHus oT 1 mo 3 GamwioB; 2) auama3oH CpPEeIHUX OICHOK - OT 4 mo 6 Oaios; 3)
JMana3oH BBICOKUX OLEHOK — OT 7 a0 10 Gamnos. [IpuHuManocs BO BHUMaHUE YK€ BHITIOJHEHHOE
CpaBHEHHE OTBETOB PECIIOHJIEHTOB 00 YAOBIETBOPEHHOCTH MOTPEOHOCTEW U3 Pa3HBIX PETHMOHOB C
MOMOIIbI0 HemapameTpuueckoro kputepus Kpackena-Yomnuca. B nmaHHOM uccnegoBaHuM ObLT
mpoBeJieH (aKTOPHBIM aHAIM3 OTBETOB PECHOHIEHTOB JBYX aHAIM3HPYEMBIX 00JACTeH, ¢ y4yeToM
3HAYMMBIX IS MIPUMEHEHHs MeToja mepeMmeHHblx: KMO = 0,77; cnenumaibHOro Kod(dduimeHTa
Baptaerra = 903,19 u 3naunmoctu = .000 (maket nporpamm SPSS 16).

Ob6cnenyemasi BbiOOpka (n=456), kak B BbicokoropHod Haperackoit oGmactu (At-bamm,
n=302), tak u B cpeaHeropuoii Hccwik-Kynsckoit obnmactu (Trom, n=154) dopmupoBaiack
cToxXacTHuuecku. BrIOOp pecroHieHTa B yKa3aHHBIX PETHOHAX OMPEIeNIsycs MPOKIUBAaHUEM YeTIOBEeKa
B HEM Ha MOCTOSIHHOW OCHOBE W €ro COrjacueM IOOpPOBOJIBHO OTBETUTh Ha BOMPOCHI aHOHUMHOMU
aHkeTsl. O0ciieJ0oBaHNE MTPOU3BOIMIOCH B T€UEHHE PabOUYero JHS MO MECTy pabOThl WIIM 110 MECTY
MIPOXKUBAHUS PECIIOH/ICHTA.

Pe3yabTaThl M ux oo0cy:kaenue. M3 ducima oOCIETOBaHHBIX M MYKUYMH M JKEHIUH (253
yenoBek — 55%) OONBIIMHCTBO COCTaBWIIM JiMla B Bo3pacte oT 36 1o 60 net. Bropas no3unus (124
yenoBeka - 27,2%) nmpunaniexana Bo3pacTHou rpymnmne oT 21 roma mo 35 ner. Jluma moxkumoro
Bo3pacTa B Haperackoit obmactu coctaBmmu 14,6% (44 genoseka), a B Ucchik-Kynbckoit o6mactu -
5,8% (9 uenosek). IlpencTaBieHHOCTh MYKYMH U KEHIIUH NMPAKTUYECKH OJMHAKOBA: >KCHIIUHBI
coctaBuiu 51,3% (155 uenosek), a myxxuunsl - 48,7% (147 uenosek) onporieHHbIX B HapeiHckoi
o0acTi. AHAJIOTHYHO BBITIISUT MPEACTABICHHOCTh MY)KUMH U JKCHIUH B TPYIINE PECIIOHICHTOB U3
Uccrik-Kynbckoit o0macTu: KOTUYECTBO KeHIIUH cocTtaBwio 51,9% (80 demoBek), a KOIUYECTBO
MyxuuH - 48,1% (74 yenoseka).

[TpodeccrnoHanpHBIN COCTaB PECTIOHIEHTOB B pACCMATPUBAEMBIX 00JIACTIX ObLI IIPEICTABIICH,
B OCHOBHOM, COITMOHOMHMYECKUM HaIlpaBJICHUEM JIEATETLHOCTH (YUUTENb, MEACECTpa U Jp. - 26,3%),
Janee CJeoBaIi BUABI JEATEIbHOCTH, CBSI3aHHBIE ¢ MPpUpoaoi (pepmep — 20%) U cnenuaIbHOCTH,

cBs3aHHble ¢ TexHuKou (12,1%). KonnuectBo mencuonepoB coctaBuio — 12,1% (55 uenosek), a
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ctyneHToB — 4,4% (20 yenoBek). Jlomamuum xo3sicTBOM 3aHuManuch 17,3% omnpormeHubix (79
YEJIOBEK).

OTmeTHM, 4YTO B CpaBHMUTEIBHOM IUIaHE OMOKIMMaTHdeckue ocobeHHocTh B HapbiHckoii
obmactu (30Ha KOMIEHCHpyemoro nauckomdopra), orHocutenbHO HMccbik-Kynbekoii (30Ha
OTHOCHUTENLHOTO AUCKOM(OPTA), OTINYAIOTCSI MEX Ay OO0l MOBBIIIEHHBIM PUCKOM JJIsI POKUBAHUS,
a TakXke TeM, 4To MpodeccroHallbHas EATeIbHOCTh HAa TaKMX BBICOTAX OCYUIECTBIIAETCS Ha (QoHE
orpeesieHHONW (PU3UOTOTHIECKON U TICUXOJIOTHYECKON «IUIaThD» 3a afanTtanuio [ AgapanieB A.A. ¢
coasT., 2008].

Kpome Toro, npeacraBisiBInecs HaMH JaHHbIE CBUIETEIHCTBOBAIU 00 OJIMHAKOBO BBICOKOM
OIICHKE YJOBJICTBOPEHUS MOTpeOHOCTH B oOpa3zoBanuu (7 GamnoB u3 10-tu), u B HapwiHcKOM, U B
Uccwik-Kynbckoit oomactsx [MenpaukoBa H.I'., [IlanazapoB A.C., 2017], 4To COOTBETCTBOBAJIO TOMY,
9TO €r0 YPOBEHb M KAUeCTBO SIBISIOTCS OJHUM W3 3HAYMMBIX COIMATBHBIX (DAKTOPOB «YCHEIIHBIX
aJanTaHTOB», BBICTYIIass 00pa3oBaTebHBIM KanuTajaoMm JuaHocTd [[Totimb A.C., 2005]. [Toy4yeHHbIC
nokazarenu KXK xapakrepuzoBaiu Takxke O0JbIIYIO CTENEHb yI0BIETBOPEHHS MOTPEOHOCTEH B mulIle,
KWIbe, 37paBooXpaHeHnn y HaceneHus Hccwpik-Kynbckol obnactu, B cpaBHeHue ¢ HapbIHCKOM.
JlaHHBIE TIapaMeTphl OMOCPEIOBAHBI KOHTEKCTOM KYJIBTYPBI, OTHOIICHHUS K COOCTBEHHBIM IIENISIM,
oxkunanusM, ctanmapraMm [3ageceneny E.E., 3apakoBckuii I''M., 2007]. 3adukcupoBana Oosee
BBICOKasl CTENEHb YJOBJIETBOPEHHUs MOTpeOHOCTH B HHGpopmanuu B HapeiHckol obimactu, 1O
cpaBHEHHIO ¢ McChIK-Kynbckol obOnacteio. MH(MOpMUPOBAaHHOCTh, BbIpa)kas acHEKT pPa3BUTHS, C
HAIlle TOYKH 3PEHHS, MOXET OBITh 3aJIeHCTBOBaHA MPU PEHMICHUH 3a7ad MPOQUIAKTUKA U
HEraTUBHOTO BJIMSHMS KIMMAaTUYECKMX M3MEHEHUUN Ha 3/I0pOBbE HaceleHUs. YKa3aHHbIE acleKThl
KHU3HEAESITEIbHOCTH €CTECTBEHHBIM 00pa30M 3aBUCT OT SKOHOMHUYECKUX YCIOBUI )KM3HHU B perHOHaX
[[Tarocun 1O0. M., 2000].

PaccmoTpenHbie mapuuanbHble TaHHBIE 00 YIOBIETBOPEHUU MOTPEOHOCTEH CTOPOH KU3HU B
HacTodAlel paboTe AOIMOJIHEHBl aHAJIM30M CTPYKTYPHl JTaHHBIX IOKa3aTeleil B aHaIU3UPYEMBIX
TOPHBIX OOIIMHAX, MPUMEHUTEIHLHO KO Bcel BBIOOpKe. D10 mo3BoisieT B KK, kxak commanbHO-
DKOHOMHYECKON  KaTeropww, OOBEIUHSIONIEH  COBOKYITHOCTh  JKM3HCHHBIX  IICHHOCTEH,
MPOAHATH3UPOBATE OMpPENEISIEMYI0 HUMH  CTPYKTYpy TMOTpeOHOCTEH, BHIIOB JESATEIBHOCTH,
YAOBIETBOPEHHOCTHIO JIIOJIEH JKU3HBIO, YCIOBHSMH CYIIECTBOBAaHHS W OKpY’Kalouieil cpenoit
[Tpodumor A. M., Maneranosa U. I'., 2005]. C 3toii nienbio npoBeaeHa hakTopu3amus moKazarenen

YAOBIETBOPEHHOCTH KU3HEHHBIX MOTPEOHOCTEH IO OTBETAM BCEX PeClOHICHTOB (n= 456; Tabmnuma).

Taoannma
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CtpykTypa cy0ObeKTHUBHBIX OlIeHOK HacedeHuss Hapbinckoi nu Ucchik-
KyJabckoii o0j1acTeii 00 y10BJI€ETBOPEHHOCTH OCHOBHBIX KU3HEHHBIX
NoTpe0HOCTEH MO pe3yabTaraM (PAKTOPHOI0 aHAJIM3a

®dakTopsl, BeC
% nucnepcuu

1 daxtop 2 daxTop 3 daxTop

[MoTpebHOCTH (39,47%) (15,53%) (11,08%)

[ToTpeOHOCTh B 6€30MACHOCTH 0,52
[loTpebHOCT,  pa3BUTUS  KYJIBTYPHO- 0.67
pa3BICKATEIbHBIX MEPONIPHSITHIH ’

[ToTpebHOCTD B 3paBOOXpaHEHUH 0,68

[ToTpebHOCTH, CBSA3aHHBIE C COCTOSIHUEM

cdhepbl 00pa3zoBaHUs 0,78

[ToTpebHOCTH B nuIie 0,84

[ToTpebHOCTD B XKUIIbE 0,86

[ToTpeObHOCTH Pa3BUTOCTH  COIUATBLHOMN
UHPPACTPYKTYPHI (TPAHCHIOPT, CBA3D)
[TorpeOHOCTH, CBSI3aHHBIE C TOCTYTHOCTHIO
HHGOPMAITUH

0,85

0,80

B mnepBom (dakrope OOBEAMHMINCH HK3UCTCHLIUAIbHBIE TOTPEOHOCTH (TIOTPEOHOCTH,
CBSI3aHHBIE C BONpPOCAMHU OE30MACHOCTH M 3APAaBOOXPAHEHHUs) U TpyIa NOTPeOHOCTEH pa3BUTHUS
(YAOBJIETBOPEHHOCTh MOTPEOHOCTEM B 00pa30BaHMM U  KYyJbTYpHO-3CTETHUECKOM Ppa3BUTHUH).
[TokazaTens Beca, ¢ KOTOPBIM YKa3aHHBIE MOTPEOHOCTH BOILIN B (JaKTOP, U3MEHSETCS B IMAMA30HE OT
cpennux 3HaueHuit (0,52), no - Beicokux (0,78). [IpencraBnsieTcs BO3MOXKHBIM, YUYUTHIBAs COCTaB
KOMIIOHEHTOB (pakTopa, 0003HAYUTh €ro, Kak (pakrop coyuanvro-ncuxonocuveckoeo pazeumus. C
Hallell TOYKHM 3peHHs, B (hakTope OTPaXEHO pa3BUTHE YeloBeKa B cdepe Ono-MeAULUHCKON
(mapameTp «310pOBbS»), HHTEILIEKTYaJIbHOU (IapamMeTp «00pa30BaHUE»), MOPAJIbHO-HPABCTBEHHON
(mapameTp «KyJbTYypHO-ICTETUUECKOE PAa3BUTHEY ), HAPALY C 3AIIUIIEHHOCTHIO YEJIOBEKA B KOHTEKCTE
JAHHBIX HaIpaBJIeHUN pa3BuTHs (mapameTp «O6e3onacHocThy). [lono6HOE moHMMaHue 00beTMHEHHBIX
B (akTope MapaMeTpoB cOrjacyercss ¢ TEHACHUMEH H3Y4YeHHs KOMIUIEKCHBIX CHUCTEM MpHU
UCCIIEIOBAaHUM XapaKTePUCTHK yesnoBedyeckoro pa3sutus [AnanbeB b.I'., 2001]. bonee toro, poiub
00pa3oBaHMsl, KaK SBJICHHS COIUATIEHOTO M OJJHOTO U3 KOMITOHEHTOB JIaHHOTO (paKTOpa, @ UMEHHO, €ro
KayecTBO M YpPOBEHb, pacCMaTpUBAETCs, KaK OCHOBa B (POPMUPOBAHUM JIMYHOCTH CO CTOPOHBI
TOTOBHOCTH YYHUThCS, OCBaMBaThb HOBOE, (POPMHMPOBATH HHTEIEKTYaJIbHYIO TPYJIOCIIOCOOHOCTS,
oOecrieurBast yCIemHOCTh dKoHOMIYecko ananrtanuu [['otaund A.C., 2005].

Bo BTOpoM ¢akTope C BBICOKUM BECOM MPHCYTCTBYIOT KOMIIOHEHTHI TPYIIIBI TOJIBKO

OK3UCTCHIIMAJIBbHBIX HOTpe6HOCTeﬁZ YAOBJICTBOPCHUC HOTpe6HOCTeI>'I B IIMIIEC H XKUIIBC. CocraB
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noTpeOHOCTEH, BoleAmUX B (pakTOp, 1aeT BOZMOKHOCTh COJIEPKaTeIbHO HHTEPIPETUPOBATE (HaKTOD,
KaK YIOBJIETBOPEHHOCTb MAMeEpUAIbHbIM COCMOsAHUeM YelloBeKa. MarepuaibHoe 0J1arococTosHue
BBICTYIIA€T OJJHUM U3 OJIOKOB B CTPYKTYpE KadecTBa JKHU3HM, Hapsily CO 370POBbEM, COIHAJIbHO-
JTUYHOCTHBIM OnaromonyuueM [3apakoBckuii .M., 2004]. B uHBIX mOIX0JaX yYUTHIBAIOT KOM(POPT
YCIIOBUHM JKHU3HHM B KayeCTBE 3HAUMMOTO KOMIIOHEHTA KauyecTBa >KU3HU, HAPSALY C IKOHOMHUYECKUM
OylaromojilydreM W psAOM JApyTrux nepeMeHHbiX [Xamenko B. A., bapanoBa A. B., 2004], a Ttaxxke
Tako OOBEKTUBHBIN KpUTEPHUH, Kak KauecTBO nuTaHus [ Tokapckuii b.JI.]. DTo mo3BosieT roBOpUTH
0 (akTope, KOTOPHIH BKIIOYAET OOBEKTUBHBIC MaTepUaIbHBIC YCIOBHUS CYIECTBOBAHHS YEIIOBEKA,
KOTOpPBIE MO3BOJISIIOT YAOBIETBOPATH MOTPEOHOCTH B OBITY, TPYIOBOM NESTEILHOCTH HACEICHHUS.

Tpetnit  (dakTop mTpeaCTaBiIE€H  YIOBJICTBOPEHHEM TMOTPEOHOCTEH B COIMAIIBHOU
MHPPACTPYKTYpE U MOTPEOHOCTH B MHPOPMALINHU, KOTOPbIE BOLUIM B HETO TAKXKE C BHICOKUM BECOM.
JlanHasi Tpymnmna MoTpeOHOCTe 0003HadaeTcs, KaK coOCMBEeHHO, COYudlbHble, YTO COBIATACT C
HWCXOJHBIM BapuaHTOM cratuctudeckord oneHku [EgponoBa B. H, ConoBeeBa H. B., 2011]
YIOBJIETBOPEHUSI OCHOBHBIX JKHU3HCHHBIX MOTpeOHOCTeH. Hanmmume Takod OTACIBHOW TpYIIbI
COLIMANIBHBIX ~ TIOTPEOHOCTEN MIPEJICTABISETCSl  3aKOHOMEPHBIM, IIOCKOJBKY BO3MOXKHOCTh
YAOBIETBOPEHUS MOTPEOHOCTEH B colManbHOW MH(pACTpyKType, B MHPOPMAIUH, OMPEACISETCS B
TOPHOW MECTHOCTHU PSIOM 3HAYUMBIX MpUuuH. VccnenoBarensiMu yka3bIBaeTcsl, BO-IIEPBBIX, HA TO,
YTO 00BEKTHI UHPPACTPYKTYpPbI, B OCHOBHOM, pa3MeLIatoTCs B 60j1ee KPYIHBIX CETbCKUX MTOCENICHUSX,
OIpesessis, COOTBETCTBEHHO, M OOJIBIIYIO yA0BIETBOPEHHOCTh JAHHBIX MOTPEOHOCTEN B MECTax MX
pasmerienus. Takum o0pa3oM, XapaKkTep pacceleHHs HaCeIEeHUS TOPHBIX OOIIMH MPOSBISIET cedst He
TOJIbKO B HAJMYMM YCIYT, 0OecreynBaeMbIX WUHGPACTPYKTYPHBIMU KOMMYHHKAIUSIMHU, HO U HUX
JOCTYMHOCTH. BO-BTOpPBIX, 0COOEHHOCTH CEIhCKOXO3WCTBEHHOTO MPOU3BOJCTBA, OTIMYAOIIErOCs
HEPABHOMEPHOCTBIO, CE30HHOCTHIO B TOPHON MECTHOCTH, OKa3bIBAIOT BIMSIHHE Ha HEPaBHOMEPHBIN
crpoc Ha yciyru 00bekToB nHppacTpyktypsl [['eprep U.K. Mucakos B.C., 2012].

PaccmotpenHnas ¢akTopHasi CTPyKTypa CyOBEKTHUBHBIX OLIEHOK YJOBJIETBOPEHUS OCHOBHBIX
KU3HEHHBIX MOTPEOHOCTEN HAceleHWs] TOPHBIX OOIIMH, MPUHHUMABIIUX y4acTHE B OLCHUBAHHH,
Kacasch MEpbl HUX YJOBJIETBOPEHHS, MOKET CBHJETEIbCTBOBATH O TPEX OCHOBHBIX KOMIIOHEHTaX
KOM(MOPTHOCTH Cpelbl WX KU3HeAesITeNbHOCTH. OCHOBHBIMH CTPYKTYPHBIMH OOpa30BaHUSIMU
KOM(OPTHOCTH Cpeibl, MO pe3yJbTaTaM CYOBEKTUBHBIX OIICHOK, BBICTYNUIN KOMIIOHEHTHI
COIMATBHO-TICUXO0JIOTHYecKoro pa3Butus (1 dakTop), MmaTepraibHOTO OJarococTostHus (2 GakTop) u
noTpeOHOCTH B commanbHOW HH(ppacTpykrype (3 dakrtop). Pe3ymbTaThl OIEHKH BCEro IMepeuHs
MOTPEOHOCTEN TpakTyeM Kak CyOBEKTHBHBIC IMOKA3aTeIN BOCHPUSATHS, CO3JAIONIUE COIHAIBLHO-
MICUXOJIOTHYECKOe TPOCTPAHCTBO CYOBEKTOB, B 3HAUUTEIBHOW CTEMEHH, ONPEICNSIONNUX HX

MOBE/ICHUE Yepe3 OCYILEeCTBICHHE 1eNernoaraonieil QyHKINN TaHHBIX OLIEHOK B YCIOBUSAX Pa3BUTHUS
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skoHOMHuYeckoro Omarococtossaus [KypasneB A.JI., Kympeituenko A.b., 2012]. Ouenku
YIOBJIETBOPEHHOCTH KU3HBIO, KAK CBUJIETEIBCTBYIOT UCCIIEIOBATEIH, 3aBUCUMBI OT CPaBHEHHSI HEKMX
OOCTOSITENTLCTB C TEMH, KOTOPhIE BOCHIPUHUMAIOTCS KaK MOAXOJSAIIMNA CTaHIAPT, KOTOPBIM KasKIbIi
WH/IMBUYaIbHO YCTaHABIMBAET AJIS ce0s1; 3TO HE BHEILITHE 3aJaHHbII cTaHIapT.

[TomyuyeHHble AaHHBIE CBUAETENIBCTBYIOT O PAa3HbIX CTPATErusiX ACHCTBUSA MpECTABUTENEH
TOpHBIX OOWIMH: 1) B OJHOM cCily4yae €CTh OPUEHTUD Ha pEIIMTEIbHbIE M yBEpEHHbIE IEHCTBUS,
pa3BUTHE PUCKOBAHHBIX HAYMHAHWN, NMpU coxpaHeHHH crpeccoycToiunBocTu (Mccrik-Kynbekas
o0acTh); 2) B JPYruX - OpPUEHTHP HACEJCHUS CKOHIEHTPUPOBAH Ha INPOBEPEHHBIC, 3HAKOMbBIE
MHCTPYMEHTHI JEHCTBUI U OIICHOK MPOMCXOJSIIEro, YToObl, n3beras MpOTUBOPEUHii, OLIEHUBATH U
BBIOMpATh HaNpaBlieHUE ACHCTBUI, MUHUMU3HUPYSI JIEMEHThI HEONPEEICHHOCTH, JJIsl ONITUMU3ALINN
pe3yabTaTOB U OOIIETO CAMOYYBCTBHSI PECTIOHIEHTOB, B IIEJIOM.

Bonee Toro, pe3ynbTaThl CTPYKTYpUPOBaHHMS CYOBEKTHBHBIX OIICHOK YIOBJIETBOPEHUS
KU3HEHHBIX MOTPEOHOCTEN HACENEeHUs TOPHBIX OOIIMH, MO3BOJWIM, BO-TIEPBBIX, ONPEAETUTH, YTO
TakKMe€ HMX CTOPOHBI, KAaK COLIMAJIBHO-TICUXOJOTHYECKOe pa3BUTHE, MaTepuaibHOe Oaromoiyvue,
pacumpeHe COLUaIbHOW HH(PACTPYKTYphl, BBICTYMAIOT B KadecTBE (HaKTOpOB KOM(POPTHOCTH
KHU3HEJIEATENLHOCTH B TOpHBIX pernoHax Hapeiackoit u Hccwik-Kynbckoit obnactsax. Bo-BTopsix, -
napamMeTrp KOM(POPTHOCTU CpEeIabl >KU3HENEATENbHOCTH, IMPEICTAaBICHHBIH CTPYKTypHUpPOBaHUEM
CyOBEKTUBHBIX OIICHOK PECHOHJEHTOB, JAa€T BO3MOXKHOCTh B aHAJIMTUUECKOM IUIaHE oOpamarbes K
pa3HBIM acreKkTaM CIOXHOTO (peHOMEHa a/IalTaluy: aJlallTOTeHHBIM (haKTopaM, aJaanTHPOBAHHOCTH
JTUYHOCTH, HEMaTepHUaIbHBIM, TIO TIPUPO/IE, (PaKTOpaM aJanTallHuu.

JlaHHbIi pe3yabTat (CTPYKTypHas KOHGUTYpAIHsi) MOKET ObITh HHTEPIPETUPOBAH C TIO3UIHH
paccCMOTpEHMs aJanTalud, KAaK MEXaHW3Ma CTAaHOBJIEHHUS JUYHOCTH B €€ B3aUMOJCHCTBUAX C
pupoI0i, couuymom u coboit [Measenes B.U., 2003]. AganTupoBaHHOCTH YEJIOBEKA B CIOKHBIX
CUTyallUsX TMOMOraroT, kak cuutaer Xob6domn C.M (2002): 1) marepuanbHble OOBEKTH U
HeMaTepuajbHble (JI0XOMA, JOM, TPAHCHOPT, WM >KEJNaHWs, IIeNn); 2) BHEIHuEe (CoIHalbHas
MOJAJEPKKA, CEMbsl, COIHUAIbHBIN CTAaTyc) W BHYTPEHHHE, HWHTpAIllepCOHAIbHbIE IEpEeMEHHbIE
(camoyBakeHHe, TPpPOQecCHOHATbHBIE YMEHUsS, ONTHMH3M, J>KH3HEHHBIE IICHHOCTH, CHCTEMa
BEepOBaHM U J1p.); 3) mcuxuyeckue u (pu3MUeckue cOCTOsSHUS; 4) BOJEBbIC, YMOLUOHAIBHBIC U
HHEPreTHUECKUE XapPaKTEPUCTUKU, KOTOPbIe HEOOXOIUMBI (MPSAMO WM KOCBEHHO) Ui BBDKHMBAHUS
WIM COXPAaHEHHUS 3J0pPOBbS B TPYIOHBIX >KMU3HEHHBIX CHUTyalUsiX, JHOO CIyXaT CpencTBaMu
JOCTHIKEHHSI 3HAUYUMBIX Ui JmaHocTH nened [KamammukoBa C.A., 2011a; KamamnuukoBa C.A.,
20116; Crpenpaukoa FO.1O., boopumes A.A.2015; Hobfoll S. E., 2002]. Pecypchas moOun3anuu
YyeloBeKa, o0ecreurBas yCTOWYHMBOCTh JIMYHOCTH, HEOOXOAMMa I coBlajaHue ¢ ¢akTopaMu

JNEWCTBUTEIBHOCTH, MTOPOXKAAIOIIUMU cTpeccopbl pazHoro ypoBHs. [1o B.A. boaposy [2006] pecypchl
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3TO «(U3UUECKUE U TyXOBHBIE BO3MOXXHOCTH YEJIOBEKa», KOTOPhIE PEAIU3YIOT IPOTPAMMBI U CITIOCOOBI
MOBEJICHUSA, U NPEAOTBPAIIAIOT CTpecC WM CHKaroT ero. Ilpu 3Tom BechMa 3HauuMm mno A.l.
MaxknakoBy [2001] «IMYHOCTHBIM aJaNTAallMOHHBIA IMOTEHUMA» MJS PETYJSALMHA TCUXUYECKOU
JESTEIbHOCTH M CaMOro MpoIiecca alalTaliu, 10 KOTOPBIM MOAPa3yMeBaIOT KaK MHANBUIHBIE, U KaK
JUYHOCTHBIE CBOICTBa uejoBeKa. JIMYHOCTHBIA MOTEHIIMAN BKIIOYAET HEPBHO-IICUXUYECKYIO
YCTOWYMBOCTb, YPOBEHb Pa3BUTHsI KOTOPOH OOECHeurBaET TOJIEPAHTHOCTh K CTPECCY, CaMOOLICHKY
JUYHOCTH, SIBJIIOIIYIOCS OCHOBOM CaMOpEryJsIiMM M aJeKBAaTHOCTH BOCIPHUATHS YCIOBHM
JeSITeIbHOCTH M CBOUX BO3MOXHOCTEH, YyBCTBO COOCTBEHHOM 3HAUNMOCTH, YPOBEHb KOH(IMKTHOCTH
JUYHOCTH, OTBIT cornaabHoro obmenus [Kamamaukosa C. A., 20116]. I[To muenuro J[.A. JIeonTheBa
addexter «wmunocTHOoro moteHmanay (JII1) [JleonteeB [I.A., 2011], COOTBETCTBYIOT MOHSATHIO
(GKM3HECTOMKOCTbY». JKM3HECTOMKOCTh  BBIPAXKAET JIMYHOCTHYIO  JUCHO3ULHUIO, YCTAaHOBKY
OTHOCUTENIBHO «cebsa-B-mupe» (“self-in-world”) u paccmarpuBaeT BOBJIEYEHHOCTb, KOHTPOJIb,
npuHsTHe prcka. OHa MO3BOJIAET YETOBEKY BOCHPHUHUMATH OOCTOSITENILCTBA MEHEE CTPECCOBBIMH,
yBEJIMUMBasg BEPOATHOCTh T'MOKMX OTBETOB 4YEJIOBEKAa Ha OOCTOSTENbCTBA U YMEHHE C HHUMH
CTIPABIIATHCS, HEXKENHU BHIOMPATh M30eraronuii myTh, ObITh MeHee (PU3UOJIOTHUECKH PEaKTUBHBIMH,
CO3HATENBHBIM 00pa3oM ToIIepKuBaTh 310poBhe [Bomobyea H.M., Cepexko T.A., 2015].
Onocpenyss BIMSHME Ha JHMYHOCTh TPYAHBIX CHUTYyallMid, TO3BOJSET OBJIAJIEBaTh JTUMU
0OCTOSITENILCTBAMH, ONarofaps LieJCHANpaBICHHbIM, W OCO3HAHHBIM JCHCTBHUSM 4eJOBEeKa
[BonoGyesa H.M., Cepexxko T.A., 2015].

B oTHOmEHMHM XapaKTEPUCTUKH >XU3HECTOMKOCTH, KaK JIMYHOCTHOTO pecypca YeloBeKa,
3aUKCUPOBaHbI CBOMCTBEHHBIE pecrioneHTaM U3 Mccbik-Kynbekoil 001acTi yBepeHHOCTh B CBOMX
crax («KOHTPOJIbY) U BO3MOXHOCTH KOHTPOJIUPOBATH MPEOI0JIEHNE CTPECCOTEHHBIX 00CTOSTENBCTB,
KOTOPBIE MOTYT MPEJICTABIISATE MHOTOTPaHHbIE OHO-COUO-TICH(PU3HOIOTUIECKHE SIBJICHUS B KU3HU U
nestenbHOCTH. PecronnmenTsl  Mccbik-Kynbekoit  obmact  0OHapyXHMBalOT —TOTOBHOCTH K
MPUOOPETEHUIO ONbITa ACHCTBHI B YCIOBHSX HE MPOCTHIX VIS JKU3HU M JIEATENBHOCTH TMpU
JOCTUKEHUH Pe3yJIbTaTa, He UCKII0Yasi AJIEMEHTOB pPHUCKa (KIIPUHATHE PUCKA»), COXPaHSIS MPU ITOM
HEOOXOMMYI0  COaJTaHCHPOBAHHOCTh B OCYIIECTBICHWH HAMEUEHHOTO W  IEPEeKUBAHHUU
MIPOUCXOJISIETO («OOIIHIA TOKA3aTeNb )KU3HECTOMKOCTH).

VY pecnionaenToB u3 HapbeiHckoi 061acTi, B MPOTUBOIOIOKHOCTh JAHHBIM PECTIOHCHTOB U3
Uccpik-Kynbekoit 001acTH, ONTyIIEHUE BIUSHUS Ha Pa3BUTHE COOBITUN («KOHTPOJIBY), 0OpaIlleHuEe K
PUCKOBAaHHBIM JIE€HCTBUSAM (WIIPUHSATHE PHUCKA»), a TaKKE COBJIAJaHUE C HANpPSDKEHUEM IIpH
paspelieHny MpoOJIeMHBIX CUTyalui («OOIIui MoKazaTellb >KU3HECTOMKOCTH») XapaKTepu3yeTcs
0oree HU3KUM ypoBHEM 3HaueHui. Kak CBUAETENHCTBYIOT HAllM MaTepuaibl (M JaHHBIE JPYTHX

UCCIIEIOBaHMI), TaKue MOKa3aTeal COMpPSDKEHbI ¢ HeOJaronpuaTHbBIMU (akTopaMu U, B YaCTHOCTH,

24



KIuMaTtndeckuMu. ITockonbky OMO-KIMMaTH4ecKas KOMIOHEHTA - CTENEeHb CYypPOBOCTH, XKECTKOCTH
KIIMMaTa, Kak HeOJaronpusTHhIM (hakTop KU3HEACATEIBHOCTH B TOpHBIX permoHax HapbiHckoi
00JIaCTH 3HAYUTENFHO BBIIIE, MMEHHO 3Ta KOMIIOHEHTa MOKET 3aTPyIHATh PEaTn3alni0 aKTUBHOCTH
YeJI0BEeKa B YKAa3aHHBIX YCIIOBHUX U MPOSBIATHCS CHIKEHHEM 3(D(hEeKTHBHOCTH BKIIaJa UCCIIEAYEMOTO
pecypca - «KH3HECTOMKOCTb» B JOCTH)KEHHMM HAMEUEHHOTO y HpeCcTaBUTeNIe OMOHOMUYECKHX U
COLIMOHOMMYECKHUX BU/IOB JI€ATEIBHOCTH.

B »sr1oit cBa3m, pasnmensas touky 3peHus B.M. Mensenesa [2003, ¢.251-263], Mbl MOXxeM
TOBOPUTH, YTO PEIMpPE3CHTAIMs] KOMIUIEKCAa aJalTOTeHHBIX (PaKTOPOB HAIIa CBOE OTpPaKEHUE B
CBOEOOpa3HH CTPYKTYPbl KOM(OPTHOCTH KHU3HEAEATEILHOCTH B TOPAX, aKTyaJIU3UPys] KOMIOHEHTHI
IPeIMETHBIE, COLMANbHbIE, TMYHOCTHBIE. C Ipyroil CTOpOHbI, OCHOBHBIE KOMIOHEHTBI KOM(OPTHOCTH
KHU3HENEATEIPHOCTH B TOpax  (COLMAIBbHO-TICUXOJIOTUYECKOTO  pa3BUTHs, MaTepHATIBLHOTO
671arocoCTOSIHUS, NOTPEOHOCTH B COLUANBbHOW HMH(PAcTpyKType) MOTYT OBITh B3SAThI IO YIJIOM
3peHMs HHTEPECOB YeNl0BeKa, MPEeACTaBIIsIsi MHOTOCTOPOHHHM MPOLIECC aJanTHPOBAaHHOCTH HACEIeHUs
ropHbIx o0mwuH. OTBET HACEJIEHUSI TOPHBIX OOIIMH, KaK CYOBEKTUBHOE BBIpAKEHHE KOM(POPTHOCTH
KHU3HENIEATSTPHOCTH B TOpax, MOXXET OBITh pacCMOTPEH KaK KOHIIETITYyaJlbHBI KOMITOHEHT.
KonuenryanpHplil (akTop oOmocpesoBaH BO3pacTOM, O0Opa3oBaHUEM, IICUXMUYECKUM CKIIaJOM
arnyHocTd. OH, KaKk HeMaTepualbHbIA (pakTop aganTanuu, Hapsly ¢ MaTepUalbHBIMU, IPUPOJHBIMH,
aHTPOIOTeHHBIMHM (aKTOpaMHM, BKIIIOUACTCA B AJANTAl[MOHHBIA IMpPOIECC, B KOHTEKCTE «UYeIOBEK-

OGHICCTBO-COIII/IEUII)HBIC HHCTHUTYTbD).
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COJEUCTBUE ECTECTBEHHOMY BO30BHOBJIEHUIO
OPEXA I'PEIIKOI'O (JUGLANS REGIA L.) B OPEXO-IIVIOJOBbBIX
JIECAX KBIPI'BI3CTAHA

N.B. Xeraii, kanauaaT 0H0JIOrH4eCKHX HAYK,
A.C. KyiueB, KaHAMIAT CeJIbCKOX0351iiCTBEHHBIX HAYK,
H.M. YbIHr0:K0€B, KAHAUAAT O0HMOJIOTMYECKUX HAYK

Pedepar: B nmanHOI cTaTbe NMPHUBOIATCS pPE3yNbTAThl MCCIEIOBAHHS E€CTECTBEHHOTO BO30OHOBIICHHUS Opexa
rpeukoro (Juglans regia L.), Ha ocHOBe y4€Ta €CTECTBEHHOTO BO30OHOBIICHHSI OPEXOBBIX OAPOCTOB B OPEXOBO-ILIOJOBBIX
necax ['ocynapcTBeHHOTO TpHpogHOTO 3anoBenanka Jamman Keipresckoit Pecyomukn.

B03MOXXHOCTh €CTECTBEHHOTO BO300HOBJIEHUsI opexa Juglans regia, O4eHb OTrpaHWYEHA, W3-3a CUIJIBHOH
aHTPOIIOI€HHOM Harpy3KH Ha OpEXOIlIof0BbIe Jieca. [ljist odecreueHus ecTeCTBEHHOTO JIECOBOCCTAHOBIICHHSI HEOOXOJMMO
Hapsily ¢ OTpaHNYEHHEM aHTPOIIOTEHHBIX BO3/ICHCTBHM, TAKNX KaK Ype3MepHast 1acTh0a CKoTa, OeccucTeMHast 3ar0TOBKa
JIpOB, CEHOKOILIEHHE W Jp., MPOBOAUTH arpOTEXHUYECKHE MEPONPUATHS, HAMPaBICHHbIE HA YIydlleHHE COJEHCTBHE
€CTECTBEHHOMY BO300HOBIICHUIO B OPEXOILIOIOBBIX JIECaX.

KiroueBble cioBa: opex rpenkuii (Juglans regia L.), ecrecTBeHHOE BO300HOBJICHHE, PENHUKTOBBIN JieC,
AHTPOIOr€HHAsI HArPY3Ka, PACTUTEIBHOCTD.

Beenenue. Tepputopusa KeIpreizcraHa pacrosnoskeHa B IIpefesiax JBYX TOPHBIX CHCTEM.
CeBepo-BocTouHas €€ yacTb (Oonbluast) JgekuT B npenenax Tsaup-1llansd, roro-3anagnas — [Tamupo-
Anas. I'pannnsl Keipreizcrana ¢ Kuraem, Taxkukucranom n KazaxctaHoM IPOXOJST MO TPeOHIM
BBICOYAHIINX XpeOTOB M JIMIIb HAa CEBEpPEe M IOro-3amajie — MO MOJHOXKHUSAM TOp M HPEArOpHbIM
paBHuHaM (Uylickas nonuHa, okpanHa depranckoi J0IMHBI).

Bce neca Keipreizckoil Pecriy0nyuku OTHECEHBI K MPUPOJIOOXPAHHBIM U, B 3aBUCUMOCTH OT
peo01alaoIero MOpoIHOrO COCTAaBa U YCIOBUN MECTONPOU3PACTAHUS, PACHIOI0KEHbI B 4-X 30HaX:
€JI0BOM, apuOBOM, OPEXOITIOA0BON U JOIMHHO-TTOMMEHHOM. [ 1]

W3 4 500 BumoB pactenuit ['ocneconma Keiprescrana 300 mukopacTymux OTHOCSTCS K
PEIKUM U HaXOISALIMMCS MO YTPO30i UCUe3HOBEHUS, 125 BUA0B — sHAeMUKH, 200 — JIeKapCTBEHHBIE
pactenusi, 6oiee 180 BUIOB PECTABISIFOT IPEBECHO-KYCTAPHUKOBBIE PACTCHHUSI, COCTABJISIOIINE Jieca
Koipresckoit PecnyOmuku. Kpome Toro, OGonee 65 % Bcero cocraBa SHAEMHYHBIX PAacTeHUN
Mpou3pacTaeT Ha JIECHONW TeppUTOpUHU. VICKITIOUNTENBHYIO IEHHOCTb MPEICTaBIISIOT a0OpUTrEeHHEIE,
PENUKTOBBIE U YHUKAJIbHBIE aBTOXTOHHBIE JIECHbIE BUBI U UX BHYTPUBUIOBOE OMOpazHOOOpas3ue, He
HMMEIOIIIee aHAJIOTOB B MUpE. | €HeTUYECKUM IIEHTPOM MEPBUYHOTO MPOUCXOKIACHUS ITHUX PACTCHUI
apnsgercs teppuropust Keipreisctana. OHH COCTaBISIOT OCHOBHOE SIAPO PACTUTEIHHBIX COOOIIECTB
JIECHBIX SKOCHUCTEM PECIyOJIMKH, U UX HEJb3s 3aMEHUTh HHO3EMHBIMU BUJIaMH [2].

Axkanemuk H.U. BaBuioB u jnpyrue yu€Hble, 3aHUMaBIuecs u3ydeHueMm ¢iopsl CpemaHeit
A3um, B ToM unciie 1 Kuprusuu, He pa3 nogu€pkuBaiu, yTo B pacTuTenbHOCTH TsHb-1llans tasrcs
orpomHble OoratcTBa. OJHAKO OHOJOTMYECKHE OCOOEHHOCTH MECTHBIX BHJIOB (pOCT, Pa3BHUTHE,
3UMOCTOMKOCTh U KapOCTOMKOCTh, OTHOIIEHHE K MOYBaM M Ap.), UX JEKOPAaTUBHOCTh U MHOTHE
MOJIE3HbIE KAa4eCTBA OCTABAJIMCh HEU3YUYEHHBIMU. DTO OOBSICHAJIOCH HEIOOIEHKOW POJIM MECTHBIX
pacTeHUl Kak B 3€JE€HOM CTPOMTENIbCTBE, TaK U B IOJIE3AIIUTHOM W TOPHOM MEJIHOPATUBHOM
necopa3Be/ieHud. B Hacrosimiee BpeMs Ha MEpBbI IUIaH BBIJBUHYT BOIIPOC BBEJIEHUS MECTHBIX
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JUKOPAaCTYILIUX BUIOB B KYJIbTYPY, & TAK)KE BBIBEICHUs HAa UX OCHOBE HOBBIX LIEHHBIX KYJIBTYPHBIX
(bopM, yCTOMUUBBIX K CYpPOBBIM MECTHBIM MOYBEHHBIM U KJIMMAaTHYECKUM YCIOBUSM. [3]

Jleca KpIprei3cTana B OCHOBHOM TNPUYPOYEHBI K TopaM. B ceBepHO#l "acTu pecrmyOnuKu
(ITpuuccrikkynbe, Hapbsiackas 00macTh, ckioHbl KbIpreizckoro xpe0dTa) seca 06pa3oBaHbl B OCHOBHOM
€NIbI0 TSHb-IIAHbCKOM. B Ooisiee CyXux M KapKux yclOBUSAX AJalCKOro XxpedTa pacnpocTpaHEHbI
ap4oBble Jieca, 1O JOJMHAM Ipou3pacTaroT mnoiiMeHHsle jeca. Ha rore pecnyOmmxu ([[xanan-
Abanckast 061.) mo ckiaoHaM Pepranckoro U YaTKanbCKOro XpeOTOB MPOU3PACTAIOT YHUKAJIbHBIC,
€IMHCTBEHHbIE B MUPE 1O IUIONIAAN OPEXOBO-ILIOIOBBIE JIeca.

OpexoBo-IJIOJI0OBBIE Jieca PacTyT IO 3amagHbIM M IOro-3amagHbiM ckioHaM (dDepranckoro u
YarkaibcKoro XxpeoToB, SBIMIOIINXCS OTporaMu ropHoii cuctemsl TsHb-11lanb, U cocpeoToueHs! B
TpeX JIeCOpacTUTENbHBIX paioHax: Kyrapr-Apcinan6o0ckom, Sccunckom (Depranckuii xpeder) u
Xomxa-AtuHckoM (Yatkanbekuit xpeder). O6mas ux miomans cocraBiser 610 Teic. Ta. OTH Jeca
CO3J1al0T JiecHOM mosc Ha BbicoTax oT 800 mo 2 400 M Hajg yp. M., KOTOPBIM MOJpa3aeiseTcss Ha TpU
noanosca. Huwxkuuii noanosc (800—-1400 M Hazg yp. M.) oTiugaeTcst 60b1110i cyxocThio (350—400 mm
0CaJKOB B TOJ). 37€Ch MPOU3pACTAIOT (prcTalIka, MUHIANIb, 00pa3ys HACAKIACHHS MOTyCaBAaHHOTO
tuna (peakonecbs). Cpeauuii noanosc (1400-1800 M Hag yp. M.) XapaKTepu3yeTcsl CaMbIMHU JTyYIIIUMU
sKosiornueckuMu ycioBusiMu (6osee 1000 MM ocankoB B roj). 3/1ecCh COCpeNOTOYEHBI Haunbolee
NIPOAYKTUBHBIC HAacaKIeHUs opexa - Juglans regia L. Bepxuwuii moamosic (1800-2400 m Hazg yp. M.)
MEPEXOJIHBIM OT JIECHOTO K CyOalbMUHCKOMY. 3/1eCh YBETHYMBAETCA PACUICHEHHOCTh pelbeda
(KpYTOCKIJIOHBI), YMEHBIIAETCS MPOIOJKUTEIBHOCTh BET€TAllMOHHOTO NEPHOA, ITOCTYAeT MEHbILIE
Teria. Jlns  monmosica  XapaKTepHBI PENKOCTOMHBIE HacaxklaeHus. B cpeaHem mopmosice
COCpe0TOUEHBI OCHOBHBIE HACAKICHUS opexa - Juglans regia L.

Cawmpbie GitaronpusiTHbIC YCIIOBUSA ISt €ro pouspacTtanus Ha BeicoTe OT 1100 m 10 1900 m Han
yp. M. O0611as mI0maas OpexoBhIX JecoB cocTtaBisieT 39 417 ra. OpexoBbie Jieca CHIIBHO H3PEKEHBI,
ux cpenHsst noimHoTa okoino 0.4, mpeoOnamardT  APEBOCTOM  HUBKUX  OOHHUTETOB.
BricokonpousBonutenbuble HacaxaeHus (I kmacca OoHHTeTa) BCIEACTBHE HEPAIMOHAIBHOTO
BEJICHUSI XO35IIICTBA B IPOIIIOM, HEOTPAHUUYEHHOM MacThObI CKOTA, XUITHUYECKUX BEIOOPOUHBIX pyOOK
Ha MPHUHCK, 3aTOTOBKH Kara cOCTaBJsIoT Beero 14 %. Bo3pacTHas cTpyKTypa OpexoBOro APEBOCTOs
cocTaBisieT, %: MONOaHsAKU — 17.2, cpenHeBo3pacTHbie — 17.6, mpucneBatomue — 7.7, a ocTajibHas
momass (57.5) — 3To cnienble U epecToiHbIe HacaxaeHus B Bo3pacte 100—120 met u Oonee.

W3 Bcex BUAOB ApEBECHBIX Mopoj, mpouspactaromux B Keipreicrane, opex Juglans regia
ABJIAETCS HAanOOJIee LIEHHBIM U T0JIE3HBIM. BBICOKO LIEHATCS €ro BKYCHBIE, TUTATEIbHBIE U LIeJeOHbIE
wioasl. B OnmaronpustHeIX ycnoBusix opex Juglans regia xuer 300-350 ner, mocturas 25-30 m
BBICOTHI M 1.5 M B nmuamerpe. JlepeBbs, pacTyie Ha cB0Ooe, 00pa3yroT OOJBIIYIO MIATPOBUIHYIO
OUYeHb KPaCHBYIO KPOHY, OTJIMYAIOTCS BBICOKOW JEKOPATUBHOCTHIO, NMOATOMY OH HE 3aMEHUM B
o3eJIeHEeHUHU. B Xopommx ycnoBusx opex HauMHAeT IJI0I0HOCUTH ¢ 6—19 net. C xopolo pa3BUTOro
nepeBa MoxHO coopaTh oT 100 10 300 kT opexoB. Ho, k coxkaneHuto, B 11€JI0M YPOKAHHOCTh OPEXOBBIX
JIECOB TTOKa OCTABJIAET XKeJlaTh MHOTO JIYYIIero: oHa coctanisieT oT 6—13 no 350 kr/ra. Kpome Toro,
ypoKaifHbIe TO/IBI UePEeAYIOTCS C HEYPOKANHBIMHU.

Lesabi0 Hccie0BaHNH SABJISAIOCH H3YYCHUE €CTECTBEHHOTO BO30OHOBIICHHS OpEXa IPEIKOTO
(Juglans regia L.), B pETUKTOBBIX OPEXOBO-IUIONOBBIX Jecax KreIprei3cTaHa, Kak BakKHOTO
YVHHKAQJIBHOTO €CTECTBEHHOTO KOMITOHEHTa OHMOpa3HOOOpa3usi OpPEXOBO-IUIOJOBBIX KYJIBTYp B
MPUPOJTHO-KIIMMATUICCKUX yCIOBUSX KBIprel3cTaHa ©  BBISIBJICHHE MPOOJIEMHBIX MOMEHTOB
OCYIIECTBIICHHS ATOTO TpoIiecca.
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YciaoBusi mMarepuanbl M MeToabl. MccinenoBaHusi CTPOUIUCH HA OCHOBE IIMPOKOTO
HCIIOJIb30BAHHUA KOJMYCCTBCHHBIX METOJ0B U3YUYCHUS, TNIa30MCPHBIX OLCHOK, CJIOBCCHBIX ONHCaHuN
CBOMCTB U OCOOEHHOCTEN (PUTOIIEHO3A.

W3 noka3arenei, XxapakTepU3yIOIIUX MPOLECCH Pa3MHOXKEHUS U BO30OHOBJIEHUS PAaCTEHUH
YUUTBIBAJIX CTCICHL PAa3BUTHA TI'CHCPATHBHLBIX OPraHoOB, obuiune OBETCHUA W IIJIOJOHOIIICHUA,
YPOXKaltHOCTh CEMSH, pa3Mephl, BEC 1 0COOEHHOCTH MOP(OIOTHYECKOr0 CTPOEHHsI CEMSIH, CIIOCOOBI
UX PaclpOCTPaHEHUs], BCXOKECTh CEMSIH B JJA0OPATOPHBIX U MPHUPOTHBIX YCIOBUSX OCOOCHHOCTH MX
NIPOPAacTaHUs U PA3BUTUS MPOPOCTKOB, MEPUOAUYHOCTb IOSIBICHUS, YUCICHHOCTb U >KU3HEHHOE
COCTOSIHUE MOJPOCTA.

B ecTecTBeHHBIX HAacaXJIEHHUSIX Opexa TIpEeIKOro W B CMEIIAHHBIX HACAXKICHHUAX ObLIN
3aJ10’KeHBI TIPOOHBIE IUIOIAAN AT IPOBEICHHS HAyYHO-NUCCIIEI0BATENILCKUX PAOOT 10 JIECOBOCTBY,
arpoJIeCoBOJICTBY, YU4ETY €CTECTBEHHOI'O BO30OHOBIIEHUS, JIECOMATOIOTHUecKoro oocnenosanus. Ha
ydacTKax MpoBeJAeHa OyccoibHas ChEMKA IUIOLMIAAM U KOOPAMHAT JIEPEBbEB, COOp IOJEBBIX
MaTepHasioB (IepeYETHbIE BEOMOCTH).

Hamu npu yuére ecTeCTBEHHOT0 BO30OHOBIIEHUS MCIIOIB30BAJICS METOJ 3aKJIaJKH TPAHCEKT
pazmepoMm 1X4, 1X2 B 3aBUCHMOCTH OT IIOIIAX OMBITHOTO YYacTKa. TpaHCEKThI 3aK/IaIbIBAJIUCH MO
JUAarOHaJIA U Ha HUX MPOBOAWICSA CIUIOUIHOM NEPEUYET BCEX NPEBECHO-KYCTAPHUKOBBIX IOPOJI IO
paspsI0M BBICOT € IOCJIEAYIOLIMM IEPEBOIOM Ha 1 ra.

Puc. 1. O0unbHOe m1010HOIEHHEe opexa rpeukoro B ypouuniue bopy-Kopooc, I'TI3 «lamman»,
ocenb 2023 r. Source?
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Pesyabrarel m o0cyxaeHue. lccienoBaHus IO U3YYEHUIO E€CTECTBEHHOIO BO300OHOBICHHS B
opexoBo-MI0A0BbEIX Jecax Keipreiscrana nposoxmnuch: .M. Ilpyrenckum, Huxutunckum 10.U,
Knumenko JLE., Knumenko A.®., Benrmosckum b.U., 3.I'pusa u np. ABTOpsI OTMEYany, YTO ycnex
BO300HOBJICHHUS Jieca B KaX/JOM IEpUOJE 3aBUCUT OT TAKMX (PAKTOPOB Kak: OMOJIOTHS JIPEBECHBIX
MIOPO/I, YCIOBHS Cpeibl (KJIMMAT, TOYBbI U JP.) U aHTPOIIOT€HHOE BIIUSHUE.

Hamu uccnenoBanus 1mo y4éry €CTECTBEHHOTO BO300HOBIICHHUS MPOBOMMIMCH BecHOU 2024 roma B
T'ocynapcTBeHHOM NpUpoHOM 3anoBeaHuke Jlamman, ypouuie bopy-Kop6oc, kBapran Ne30, Beigesn
- 8. OmgnuM U3 MOKa3arejiel CaMOBOCCTAHOBIIEHHUS Ji€ca SBISCTCS HAJIMUYME BO300HOBUBIIHMXCS
MOJIOJIBIX PACTEHHUN M TPOUCXOISAIINE U3MEHEHHS B MPOLIECCE €CTECTBEHHOTO BO3OOHOBIEHHS Opexa
(Juglans regia L.) u apyrux IpeBeCHO-KYCTapHUKOBBIX IMOPOJ IMOJ TOJIOTOM HACAKICHHUHA Pa3HBIX
THIIOB.

Hwxe npuBoasTCs pe3ynbTarsl yuéTa €CTECTBEHHOTO BO30OHOBIEHHUS Ha MPOOHBIX TUIOIAAKAX.
[Tpo6nas momans Nel. EcrecTBeHHBle HacaxkaeHus opexa rpeukoro (Juglans regia L.). Tum nec-
OpEUIHMK, KOPOTKOHOKKOBBIA. Bo3pacT nepeBbeB opexa -100-180 net. CoMkHyTOCTH KpOH Opexa 80-
85 %, Obmas mromans Beiena 1,5 ra, u3 HUX JiecHas tiomans 1,3ra. Beicota Haj ypoBHEM MOps
2150 m.

B HacaxneHusx Kpome opexa Ipelkoro, 4acTU4Ho mpouspacratot 161011 Cusepca (Malus siversa),
BuITHS MoraneOckas (Prunus mahaleb), 6ospeiiaEK kpoBaBo-KkpacHsIi (Crataégus sanguinea), anpraa
corguiickas (Prunus sogdiana), KkyctapHuku 3k3axopzs! TsHb-1IaHckol (Exochorda tianschanica) u
npyrue nopozsl. [log momorom u Ha OTKPBITHIX yYacTKax OCYIIECTBISIETCS ceHOKomeHue. [lmomanp
ydacTKa OropoXKeHa apeH/1aTOPOM B LIENIX MOJIyUYeHHs CEeHa.

Ha npoGHo#i miomaan HacYMTHIBAE€TCS BO30OHOBIIEHHE OJIHOJETHUX pacTeHHH opexa - 85 mT/ra.
AHanu3 BO30OHOBIICHHS ITOKAa3bIBAET, YTO Ha MPOOHOM IJIOMIATM BCTPEYAIOTCS B OCHOBHOM
OJHOJIETHHE CAMOCEBBI Op€Xa, U HE COXPAHWIUCH 2-3-X. JIeTHUE pacTeHus. [IpuumHOl HM3KOU
COXPAHHOCTH THX MOPOJ SABJIAETCS €KETOJHOE CEHOKOLIEHUE, TPOBOJUMOE apEHIaTOPaMHU.
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Puc 2.Y4éT noapocToB opexa rpeikoro Ha Ijioajikax B eCTeCTBEHHbIX
ycaoBusix Source?

[Tpobnass mmomans Ne2. Hacaxnenus opexa rpenkoro (Juglans regia L.), ectecTBeHHOro
npoucxoxacHus. Ilnomane yyactka 1,0 ra. OnbITHBIN y4acTOK HAXOAUTCS BHYTpH orpaxkaeHust, 1800
METPOB HaJl ypoBHEM Mopsi. [1o THITy OTHOCHUTCS K OPEIIHUKY KOPOTKOHOKKOBOMY KPYTBIX CKJIIOHOB.
ITouBsl uépHO-KOpUUHEBbIe. COCTaB HacaXIE€HUH Mpeobaa atoT MPHUCIIEBAIOIINE U CIIeNble epEeBbs
opexa, €IMHUYHO BcTpedarorcs: s0moHss CuBepca (Malus sievérsii) OOSpPBIIHUK TypKECTaHCKUIN
(Crataegus turkestanica), anmpiua cormumiickas (Prunus sogdiana), knéH Typkectanckuii (Acer
turkestanicum) u np. B TpaBsiHHCTOW pacTHTENBHOCTH B OOJBIIMHCTBE KOPOTKOHOXKA JIECHAs
(Brachypodium sylvaticum), eauHn4Ho HeyoTpora menkouseTkoBas (Impatiens parviflora), kpanua
neynomHast (Urtica dioica). IIpu moacuére Ha mpoOHOM IJIONIAM HACUUTHIBAETCS BO30OHOBIICHHE
OJTHOJIETHUX TMOAPOCTOB OpeXa IpelKoro - 78 mT./ra.

Puc. 3. Cessnubl u3 cemsH Juglans regia, B nukoii npupoae Source?

PenukroBbie opexomonoBele seca KbIprbicTaHa NpeAcTaBIsIOT cOOOW YHUKAIbHOE SBICHHE
MIPUPOJIBI - MOJOOHOTO KOMIIAKTHOTO POM3pACTaHus IUKopacTymero opexa Juglans regi u orpoMHOTr0O
pa3HooOpa3ust BUAOB, MHOTHE U3 KOTOPBIX AHJIEMHUKH, Ha CTOJb OOJBIIMX IUIOLIA/IAX HET HUIJE B
mupe. OHU UTpalOT OrPOMHYIO JaHMA(THYIO U XO3IHCTBEHHYIO JiesiTenbHOCTh. Hanbonee nenHon
COCTAaBHOM YaCTBIO OPEXOBO-IIOJOBBIX JIECOB SIBIISIFOTCSI OPEXOBBIE JIECa.

HNnTencusnas OKCILTyaTanus Ha IMPOTAXKECHUN MHOTHUX JET IIpUBEIIa O9TH Jieca B
HCYAOBJICTBOPUTCIIBHBIC COCTOSHUC. HOI[TBCP)KI[GHI/ICM 9TOT'O ABJIACTCA UX COBPEMCHHOC COCTOSHUC —
ACPCBbA B OOJIBIIIMHCTBE B CBOEM APAXJIbIE, CHUIJIBHO TIIOPa)XC€Hbl THWIBKO MTOPOCICBOTO
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MPOUCXOXKACHUS. [[peBOCTOM CUIIBHO M3pEXKEHBI, BO3pacTHasl CTPYKTypa MX HapymeHa. B To xe
BpeMsi, 00001IeHre MaTepHaJIOB 110 PA3IUYHBIM BOIIPOCAaM OMOJIOTHH, SKOJIOTHH, JIECOBOJCTBA Opexa
Juglans regia TOKa3pIBAIOT BO3MOXKHOCTH OCYIIECTBICHUS MEPOMPHUITHH IO COXPAaHEHHUIO,
BOCCTaHOBJIEHUIO, TIOBBIIIEHUIO POJYKTUBHOCTH OPEXOBBIX JIECOB.

Ha ¢one pe3ko KOHTHMHEHTAJIHHOTO M 3aCyIUIMBOTO KJIMMaTa roro-zamafHoro Keipreizcrtana paiion
pacnpoCTpaHEHUs OpEXOBO-IUIONOBBIX JIECOB BBITOJAHO OTJIMYAETCS CBOMM OJaronpusTHHIM
ME30KJIMMAaToOM. 37€Chb YMEPEHHBIM KiauMmar, TEIUIOE JEeTO, MArKas CHEXHAas 3MMa, BbINAJAET
JIOCTaTOYHOE  KOJMYECTBO OCajakoB. Takas KIMMarudeckas oOOCTaHOBKa  0OyclaBiIMBAeT
Mpou3pacTaHue MHOTUX TEIUIONIOOMBBIX BUIOB, B TOM uMcie opexa Juglans regia, u mo3Bosser
HCIIOJIB30BaTh ISl JIECOPA3BEICHUS IIIMPOKUI ACCOPTUMEHT JIPEBECHO-KYCTaPHUKOBBIX NIOpo [4].
Taxum oOpa3oM, ecTrecTBeHHOE BO30OHOBIeHHE opexa Juglans regia, MeeT OrpoMHOE 3HAYEHHUE IS
COXpaHEeHUs, BO30OHOBIICHUS U IPUYMHOXKEHHS 3KOCUCTEM B OPEXO-IUIO0OBBIX Jecax KelpreicraHa.
DTO Takke YBEIMYMBACT HKOHOMUYECKHI TOTEHLMAl MeCTHOro HaceneHus. Ho Hukakue
MIOCTAHOBJICHHSI U BRIBE/IEHUE HOBBIX ()OPM U COPTOB HE CIIACYT U HE BBIPYYaT, €CIIM MBI C BaMH OyIeM
OTHOCHUTBCSI PACTOYUTENIHHO K UMEIOIIUM PEAKUM PETUKTOBBIM MPUPOAHBIM OorarcTBaM. TOIBKO MbI
caMH MOXKeM cOepedb IPUPOJy ¥ TIOMOYb ce0e i CBOEMY 3/10POBBIO, COXPAHSS M IPHYMHOXas 3apOCIN
MHOTHUX TUKOPACTYIIMX [EHHEHIINX HacaXIeHH, B TOM uncie opexa Juglans regia.

BriBoaLI:

1. OpexoBo-m1o10Bbie Jieca KbIprei3cTraHa UMEIOT OTPOMHYIO KOHOMHUYECKYIO IIEHHOCTh IS
MECTHOTO HACEJICHUS, IPOKUBAIOILIETO B CENAax, pACHON0KEHHBIX Ha TEPPUTOPHUH ITHUX JecoB. Jlec -
UCTOYHHUK Oornee 90 pa3nUyYHBIX HEAPEBECHBIX MPOAYKTOB, TAKUX Kak IIOAbl opexa Juglans regia,
TUKUX SI0JI0HB, TPYIIH, aJbI9H, a0puKoca, (PUCTAIIKHU, OOSPBINTHUKA, ITUTIOBHUKA, SITOJIBI, TPUOBI, ME],
JPOBa, CEHO, OTPOMHOE pa3HO00pa3ue JEKapCTBEHHBIX TPaB.

2. ATpoJIecCOBOJICTBEHHAs] CUCTEMa BEACHMSI JIECHOTO XO3iCTBa B ATHX JIeCax MMEET JaBHIOIO
TpaauLuio. Panee arpoiaecoBoacTBO ObIIIO COCPETOTOUEHO, B OCHOBHOM BOKPYT HACEJIEHHBIX ITYHKTOB.
B pe3ynbrare OpICTPOro pocTa YUCICHHOCTH HAaCceJIeHHsI OHO PacIpOCTPAaHUIIACh IO BCEH TEPPUTOPUN
OpEXOBO-IUIOJIOBBIX JIECOB, 4YTO CYIIECTBEHHO YCYIryOJsieT aHTPOIIOT€HHYI0 Harpysky Ha
OpEXOILIOIOBbIE Jieca.

3. Ol"pOMHOG OTPHULATCIIbHOC BO3,H€I>’ICTBH6 Ha YAOBJICTBOPUTCIILHOC CCTCCTBCHHOC
BO300HOBIICHHE OPCXOIIIIOAOBBIX paCTeHI/Iﬁ OKa3bIBACT CCHOKOMICHUEC IO ITOJIOTOM Ji€Ca, OTCYTCTBHUC
JICCOBOACTBCHHBIX YXOI0B U OeccucTeMHast MacTb0a CKOTa MECTHOTO HACEIEHHS.

4. C KaxIpIM ToJOM BO3MOXHOCTh €CTECTBEHHOTO BO300HOBJIEHHs opexa Juglans regia,
€CTECTBEHHBIM IIyTEM YMEHBIIAETCS, U3-3a CUIIbHOM aHTPOIIOIEHHOW HArpy3KHM Ha OpPEXOILJIOJOBBIE
neca. [Tocne cOopa ypoxas MI070B MECTHBIM HaceJleHUEM B JIECY BCE K€ OCTAIOTCSI CEMEHA OPEXOB.
Ho ocraBumecs: cemeHa peako nonajgaroT B O1aronpusTHbIE YCIOBUS CPEAbl AJIs IPOPACTAHUS U B TO
K€ BpeMs TPYIHO I'OBOPUTH O KaueCTBE OCTaBIIMXCS CEMsSH. B nanmpHeiineM Ha pocT M pa3BUTHUSA
CcaMOCeBa Opexa BIMIET KOHKYPEHIIUS 3a [TUTATEJIbHbIC BEIIECTBA C KOPHAMU TPABSIHUCTBIX PACTCHUM.

B cBs13u ¢ 3THM TIpU JIECOBOCCTAHOBJICHUN €CTECTBEHHBIM IyTEM opexa Juglans regia, HE0OX0IUMO
HapsIly ¢ OTpaHNYEHUEM aHTPOTIOTeHHBIX (DAKTOPOB (B MEPBYIO OUEpelb YpEe3MEPHOU MacThOBI CKOTa,
0ECCHUCTEeMHOM 3aroTOBKM JPOB, CEHOKOUICHHS M Jp.), MPOBOJAUTH COACWUCTBHE €CTECTBEHHOMY
BO300HOBJICHUIO OPEXOIIOIOBOTO Jieca (MPOTMOiKa U PHIXJICHHE B MPUCTBOJIBHBIX KpyTax, yXoi 3a
KpPOHOM U JIpyrHe arpoTeXHUYECKUE MEPOIIPUATHSA).

Jlureparypa:
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PROMOTING NATURAL RENEWAL
WALNUT (JUGLANS REGIA L.) IN WALNUT-FRUIT
FORESTS OF KYRGYZSTAN

Abstract: This article presents the results of a study of the natural regeneration of walnut
(Juglans regia L.), based on taking into account the natural regeneration of walnut undergrowth in the
walnut-fruit forests of the Dashman State Natural Reserve of the Kyrgyz Republic.

The possibility of natural regeneration of the Juglans regia nut is very limited due to the strong
anthropogenic pressure on walnut forests caused by the agroforestry system of forest management. To
ensure natural reforestation, it is necessary, along with limiting anthropogenic influences such as
excessive grazing, haphazard firewood collection, haymaking, etc., to carry out agrotechnical
measures aimed at promoting the natural regeneration of walnut-fruit forests.

Key words: walnut (Juglans regia L.), natural regeneration, relict forest, anthropogenic load,
vegetation.
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CULTIVATION WILD FORMS OF SEA BUCKTHORN (HIPPOPHAE RHAMNOIDES L)
FROM VARIOUS REGIONS OF KYRGYZSTAN

A.S. Kuliev, N.M. Chyngozhoeyv, I.V. Khegai

E-mail: arstan-66(@mail.ru

Scientific-productional centre for Forest Research P.A. Ghana NAS KG
720036 Bishkek, Lane Dorozhny-15 E-mail: institute(@forest.kg

Annotation: Determination of differences in the length of the period from planting to the beginning
of rooting and the number of rooted sea buckthorn cuttings originating from sea buckthorn populations
growing in floodplain in 3 regions and 7 different natural ecological regions of Kyrgyzstan during
vegetative propagation.

Key words: sea buckthorn, wild-growing forms, cultivation, conditions, regions, Kyrgyzstan, cuttings,
rooting, planting.

The intensive introduction of sea buckthorn into the culture on the territory of Kyrgyzstan, caused by
the high demand for its fruits (as raw materials for the food, vitamin and pharmaceutical industries) is
accompanied by the expansion of the area of industrial plantations of this plant. Of great importance
in this regard are measures aimed at providing planting material for the laying of such stands. With
revealing of useful qualities and properties of sea buckthorn, in recent years, the mass collection of
fruits in wild thickets for medicinal purposes has begun in the republic. The area under it began to
decline dramatically. Therefore, the need arose for study of the biology of sea buckthorn in nature and
culture. The natural thickets of sea buckthorn in Kyrgyzstan cannot satisfy the republic’s need for fruits
due to the low productivity and inaccessibility of individual arrays, their remoteness, etc. Due to the
increased unauthorized fruit collection, wild populations are at the stage of disorder; there is an
increase in the imbalance in the sex ratio with an increase in the proportion of males. Population yield
decreases due to improper harvesting. In this regard, the goal is the widespread introduction of sea
buckthorn in culture on a breeding and economic basis. The biomorphological features of this shrub is
collection of fruits, transportation and processing, even in conditions of plantation cultivation, are
associated with great difficulties in the technical and organizational matters. Expeditionary studies of
natural sea buckthorn thickets in Kyrgyzstan were carried out in some floodplain forests (Kuliev,
2011), as a result of which their natural growth sites were identified and characteristics on biological,
breeding and economic characteristics were given. All thickets are located at different altitudes above
sea level, in the range of 1200-3000 m., and are characterized by significant differences in
morphological characteristics and biochemical composition (T. Trofimov, 1976), (Tribunskaya etc.,
1970). These data allow us to evaluate them as different populations. The vegetative propagation of
sea buckthorn, necessary for the creation of cultural plantings, showed differences in the forms taken
from these populations by their ability for rooting.

Objects and research methods: Wild sea buckthorn plants (Hippophae rhamnoides L.) were studied.
The generally accepted technique of vegetative propagation by lignified cuttings was used (Trofimov
T.T., 1976). The lignified shoots of sea buckthorn were harvested in late February and early March,
when the plants were at rest and brought to the experimental site of the Institute of Biology of the
National Academy of Sciences of the Kyrgyz Republic in Bishkek. Cuttings were cut 10-15 cm long,
kept in water for 24 hours, when deepened by 2/3 of their lengths, planted vertically, according to the
scheme 3 c¢cm in a row and 7 cm in aisles. The substrate was prepared from a layer of gravel 5 cm,
fertile soil 5 cm and clean river sand 5 cm. All forms of sea buckthorn of various origins were included
in the experiment.
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The results of the study: In the spring of 2019, expeditions were organized to some areas of sea
buckthorn growth in the Issyk-Kul, Naryn and Osh regions, where there are wild thickets of various
forms of sea buckthorn for their assessment and harvesting of cuttings. The purpose of the work is to
create a collection of introduced varieties of sea buckthorn and local forms isolated from wild
populations growing in floodplain thickets of various geographical areas of Kyrgyzstan.

Harvesting of lignified shoots of sea buckthorn was carried out from different floodplain places, at
different altitudes above sea level (table 1).

Table 1 - The areas of the expeditionary survey of wild thickets of sea buckthorn

Ne | Administrative area Administrative district Place of growth
| Issyk-Kul Jeti-Oguz Jenisch village
Issyk-Kul Ak-Suu The floodplain of the Ak-

Suu River

3 Osh Alai The floodplain of the
Chon-Alai River

4 Osh Alai The floodplain of the
Kichi Alai River

5 Naryn Naryn Tash-Bulak village, the
floodplain of the Ak-Kya
river

6 Naryn Naryn Natural park and
floodplain of the Salkyn-
Tor river

7 Naryn At Bashy Ak-Tuz village, Ak-Tuz
river floodplain

Earlier studies found that the planting of cuttings after holding in water occurs in early April (A. Kuliev,
2011). In our studies, planting took place as the cuttings arrived, from March 24 to April 19 and lasted
23 days. The budding and the beginning of leaf formation in the previous studies occurred within 4-5
days, and in the control variety it occurred 10 days after planting, in the variety Dar-Katun.

Table 2 - The results of the rooting of forms of sea buckthorn from various places
of growth.

Ne | Name of the district Number | Landing | Budding | Leaf Start of | Number | Rooting,

and place of growth of date appearance rooting of rooted | %
cuttings

1 Zheti-Oguz Jenish 14 09.04 12.04 18.04 20.05 4 28,5%
village

2 Ak-Suu of the Ak- 12 09.04 12.04 18.04 20.05 3 25%
Suu River

3 Alai, floodplain of the | 25 24.03 05.04 11.04 18.05 15 60%
Kichi-Alai river

4 Alai, floodplain of the | 10 24.03 06.04 12.04 18.05 5 50%
Chon-Alai river

5 Naryn, floodplain of | 52 19.04 22.04 04.05 18.05 51 98%
the Ak-Kya river

6 Naryn, floodplain of | 53 19.04 22.04 04.05 18.05 45 85%
the Salkyn-Tor river

7 At Bashy, floodplain | 47 19.04 27.04 10.05 0 0 0%
of the Ak-Tuz River
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In these studies, bud blooming began on day 4, observed in 4 forms: Zhety — Oguz, Ak-Suu, Ak-Kya,
Salkyntor (Table 2). At the level of the Dar-Katun variety, on the 9th day, bud blooming was observed
in the At-Bashy form, planted later than all.

The longest blooming period of 13-14 days was observed in the Kichi-Alai and Chon-Alai forms from
the Osh region, which were planted earlier than others. The period from planting to the appearance of
leaves in forms from the Issyk-Kul region lasted 9 days. For forms from Osh region and At-Bashy
from Naryn region, it is longest, 19-21 days. The average position of 15 days is occupied by 2 forms
from the Naryn region. Root formation in all samples began almost simultaneously in May, although
the date of planting of cuttings varied markedly. Obviously, this is due to the influence of temperature
on rooting, since in April it became much warmer in an unheated greenhouse.

The longest period from planting to the beginning of rooting is 55 days, for forms from Osh region:
Kichi-Alai and Chon-Alai, which showed an average degree of rooting of 50-60%.

The average duration of the period from planting to the beginning of rooting is 41 days for forms from
Issyk-Kul region: Zheti-Oguz and Ak-Suu, which showed, respectively, a low degree of rooting of
28.5-25%. The At-Bashy form did not begin to root.

Table 3 - The duration of the periods of development of cuttings during rooting (in
days)

Ne Name of the population (at the | The period from | The period from | The period from | Rooting %
place of growth) planting to planting to the planting to the
budding appearance of beginning of
leaves rooting
1 Zheti-Oguz 4 9 41 28,5
2 Ak-Suu 4 9 41 25
3 Kichi-Alai 13 19 55 60
4 Chon-Alai 14 20 55 50
5 Ak-Kya 4 15 29 98
6 Salkyntor 4 15 29 85
7 At-Bashy 9 21 0 0
Conclusion:

Thus, a different length of the period from planting to the beginning of rooting and a difference in the
number of rooted sea buckthorn cuttings rooted in different populations growing in 3 regions and 7
different natural and ecological regions of Kyrgyzstan were determined.
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ASSESSMENT OF CARBON STOCKS AND ANNUAL CARBON SEQUESTRATION IN
HIGH-ALTITUDE SPRUCE FORESTS OF NORTHERN KYRGYZSTAN

TYHAYK KBIPTBI3CTAHJIBIH BHHUHUK TOOJIYY KAPATAH TOKOMJIOPYHJIA
KOMYPTEKTHH 3AITACBIH ’)KAHA KbIJIIBIK CEKBECTPALIUACBIH BAAJIOO

OIIEHKA 3AIIACOB VYIUIEPOJA M TI'OJOBOM CEKBECTPAIIMM YIJIEPOJA B
BbBICOKOI'OPHBIX EJIOBBIX JIECAX CEBEPHOI'O KbIPTBI3CTAHA

Nurstan Chyngozhoev, Arstan Kuliev, Ivan Khegai

Abstract. High-altitude spruce forests of Kyrgyzstan are the main part of the forest system of Kyrgyz
Republic. Due to the high ability of spruce for C (carbon) storage, the forests of Northern Kyrgyzstan
(the Issyk-Kul and Naryn regions) accumulate a large amount of C in their bark and wood. The total
C stock in the forests of three regions with the largest area covered by the Tien-Shan spruce (Issyk-
Kul, Naryn and Chui) is about 1901415 t. Additionally to the C storage the high-altitude spruce forests
can fix a large amount of C per year, for example, only in the Issyk-Kul region the forests with the
total area of 142360 ha and annual growth rate of 868396 m3 absorb approximately 514872 t C/year.
These values indicate that spruce forests in Kyrgyzstan play a major role in C uptake and should be
protected and continuously recovered by plantation and introduction. Further analysis of storage
ability, emission and fixation of CO2 by the forests ecosystems of Kyrgyzstan should be provided.

1 Introduction

The territory of Kyrgyzstan, like Central Asia as a whole, is in fact not a so-called forest region.
However, despite the fact that the forested area in the country is limited, the forests of Kyrgyzstan are
not only a source of timber, fruits and other valuable products, but also play an extremely important
protective, environmental and climate-regulating role. Due to their rich biological diversity, their
importance extends far beyond national boundaries, and some are of global importance.

The climate-regulating role of forests is associated with the deposition of atmospheric C, which allows,
to some extent, to balance CO2 emissions into the atmosphere. Forests are land use systems with high
tree population, which play a major role in C sequestration. Forest ecosystems store more than 80 %
of all terrestrial aboveground C and more than 70 % of all C [1, 2]. At the last decades, forests are
being considered as the main factor of climate change mitigation, as they are at the same time a source
and sink for C [3-5]. The accumulating role of forests is studied in different ecological regions of the
world [6-8], however in Kyrgyzstan such kind of analysis is performed partially, in different types of
forest [9-10]. For estimation of the amount of C contained and sequestered in spruce forests of
Kyrgyzstan, were carried out additional studies related to the assessment of plant biomass. The purpose
of the current study was to assess C reserves in the wood of Tien-Shan spruce (lat. Picea schrenkiana
subsp. Tianschanica) in the different forest ecosystems of Kyrgyzstan.

2 Materials and Methods

The spruce samples were collected in three climatic zones of Kyrgyzstan; Issyk-Kul, Naryn and Chui.
Due to the mountainous landscape the spruce forests there grow within 3 altitudinal forest belts: lower
(from 800 m to 1500 m), middle (1500-2500 m) and the upper sub-belt, over 2500 m above the sea
level (Fig. 1).
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2.1 Forest growing areas of Kyrgyzstan

In accordance with the sharp difference in environmental and climatic conditions and in the
composition of forest-forming tree species, the territory of Kyrgyzstan is divided into the regions —
northern and southern, with the following forest growing areas identified in them:

Fig. 1. Division of Kyrgyzstan into climatic and forest regions. 1. Turkestan-Alai; II. Fergana-
Alay; III. Fergana-Chatkal; IV. Chatkal;V. Talas; VI. Chui-Kemin; VII. Issyk-Kul; VIII. Internal
Tien-Shan. Source?

The distribution of forest growing areas of the republic relative to climatic regions is as follows:
Southwestern — Turkestan-Alay (I), Fergana-Alay (II), Fergana-Chatkal (III), Chatkal (IV) — Fergana
and Alai valleys with their mountain frame, walnut-fruit, juniper and partially floodplain forests;
Northwestern — Talas (V), Chui-Kemin (VI) — Talas, Chui and Chon-Kemin valleys with their
mountain frame, coniferous and floodplain forests; North-eastern — Issyk-Kul (VII) — Issyk-Kul
valley with a mountain frame, spruce forests; Inner Tien-Shan — Inner Tien-Shan (VIII) —
mountainous areas lying south of the Talas, Kyrgyz, Terskey Ala-Too ridges and east of the Fergana
ridge with spruce, fir and floodplain forests.

2.2 Spruce forests

The main species of mountain forests in Kyrgyzstan is the Tien-Shan or Schrenk spruce (Picea
schrenkiana Fish. et Mey.).

Due to the climate and landscape conditions, the spruce forests are concentrated mainly in the
northern part of Kyrgyzstan on the slopes of Kungey and Terskey Ala-Too ridges, as well as in the
Naryn river basin. This spruce specie is distributed throughout all sub-zones of the mountain forests,
and their upper zone can reach 3500 m above the sea level. The small part of Tien-Shan spruce is
located on the slopes of Kyrgyz ridge, in the south of the republic.

2.3 Trial areas (PP)
Trial plots were laid out in accordance with the “Guidelines for forest inventory of the State Forest
Fund of the Kyrgyz Republic”, as well as in accordance with the “Instructions for assessing forest
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stands and inventory during the forest management work”, approved by the State Agency for
Environmental Protection and Forestry of the Republic of Kazakhstan [11,12].

Model trees were cut down at the level of the root collar. The total length of the tree from the cut and
the length of the crown were measured. Then the age of the tree was determined by the number of
growth rings on the stump. The trunk was marked by relative lengths — 0; 0.05; 0.1; 0.2; ... 0.9 N
(where N is the total length of the tree). Disks were cut out near the marks. Laboratory analysis of
the dry matter and C content in various parts of the tree (roots, trunk, bark, needles) was performed
using standardized methods link.

3 Results and Discussion

C content in different part of spruce tree growing on the same exposure, but in different altitude is
presented in Tables 1, 2. In the middle altitude of 2000-2040 m above the sea level the highest
content of C is in the wood without bark, needles and shoots of trees, but at the higher altitude this
parameter has decreased for needles and shoots and remained stable in bark and wood. This data
demonstrates that C content in the bark of plantations increases with the altitude above the sea level.
The carbon content in the wood and bark of Tien-Shan spruce in the range of 50-51 0% corresponds
well with the numerous researches of coniferous tree species [8].

Table 1. Chemical analysis of different parts of Tien-Shan spruce, north-northeast exposure,
altitude 2000-2040 m above sea level. Source?

No. Weight, mg C, % H, % Ash Part of the tree
26 (6.1) 5,010 43.96 6.24 5.18 bark
31(6.2) 5,000 46.72 6.08 2.60 bark
36 (6.1) 4,250 45.53 6.55 0.94 wood without bark
41 (6.2) 4,800 52.47 6.73 2.08 wood without bark
35(6.3) 4,680 49.51 6.86 0.21 wood without bark
28 (6.4) 4,890 51.06 6.08 4.09 needles
44 (6.5) 4,760 50.62 6.09 3.78 shoots
43 (6.6) 5.110 48.17 6.38 3.33 roots

Table 2. Chemical analysis of the different parts of Tien-Shan spruce, north-northeast exposure,
altitude 2510-2562 m above the sea level. Source?

No. Weight, mg C, % H, % Ash Part of the tree
32 (7.1) 5,980 51.43 6.53 3.01 bark
27 (7.2) 5,660 46.05 5.80 2.47 bark
40 (7.1) 5,180 50.26 5.95 1.01 wood without bark
29 (7.2) 4,370 51.34 6.17 3.20 wood without bark
34 (7.3) 4,230 51.55 6.84 4.96 wood without bark
19 (7.4) 5,310 4791 6.49 3.77 needles
38 (7.5) 5,540 45.67 5.47 0.54 shoots

It is well known that C reserves in the existing forests of the world are distributed according to the
territorial and administrative divisions, regions, and predominant species. In this research we have
determined C content in the spruce forests of Kyrgyzstan (Table 3). Based on the data obtained on
the biomass in various parts of selected in Northern Kyrgyzstan spruce trees, the ratio of
underground and aboveground parts, C content in them, was determined.

Table 3. BEF, R and CF values for the main dominant breed — pine. Source?
| Regions of Kyrgyzstan | BEF | R | CF, t C/t of dry weight |
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Issyk-Kul 1.21 0.34 0.49
Naryn 1.21 0.34 0.49
Chui 1.27 0.34 0.47

Where: BRF, biomass expansion factor; R, ratio of belowground biomass to aboveground biomass;
CF, fraction of C in aboveground forest biomass.

The density of absolutely dry wood (D) and the biomass expansion factor (BEF) depend on the type
of the forest, the age of the trees, growing conditions, tree stand density and climate [10]. Based on
the data obtained on the biomass in various parts of selected trees, the ratio of underground and
aboveground parts, C content in them and the average annual increment, C content in the spruce
forests of three main growing regions was determined.

Table 4. Total C stock in the forests of Issyk-Kul, Naryn and Chui regions of the Kyrgyz
Republic. Source?

Region General Density General volume of | Carbon fraction in | Total
stock  of | absolutely dry | absolutely dry | dry substance | carbon
spruce wood (D), t | masses of wood by | (CF),t C/t d.w. stock in
(m3) d.w./m3 stock (tons of dry forests, t
matter)
Issyk-Kul 4238000 0.42 1779960 0.49 872180.4
Naryn 3912000 0.41 1603920 0.49 785920.8
Chui 1294220 0.40 517688 0.47 2433134
Total: 9444220 3901568 1901414.6

The most part of C is stored in the spruce forest of Northern Kyrgyzstan, two regions with similar
climatic conditions — the Issyk-Kul (13 % of total forest area) and Naryn (12%), and the small part of
C is stored by the forest of Chui region (4 %).

C sequestration by forest ecosystems occurs due to the growth of trees. The data in Table 6
demonstrates that the forest ecosystems of the Issyk-Kul region on an area of 142360 hectares
annually absorb approximately 514872 tons of C.

Table S. C fixation by spruce forest in the Issyk-Kul region with average area of spruce forest
142360 ha (according to the data of National Forest inventory, 2010).

No. Parameter Value
1 Annual growth rate of trees, m3 868396
2 Biomass expansion coefficient (BEF) 1.21
3 Proportion of carbon in dry matter (CF) 0.49
4 Annual fixation of C (ACG), tons C/year 514872

The data obtained in the three main forest regions of Kyrgyzstan made it possible to determine such
values as the fraction of carbon in aboveground forest biomass (CF), the ratio of underground
biomass to aboveground biomass (R), and the biomass expansion factor (BEF), which can be
considered national.

Thus, according to the Guidelines, the CF for temperate conifers is recommended as 0.51, with a
range of 0.47-0.55. According to the data obtained for Kyrgyzstan spruce, this indicator is equal to
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0.49 for Northern regions — Issyk-Kul and Naryn. This value allows storage of aboveground C as
approximately 1901414.6 t, which is quite high value comparing to the juniper forests located in the
Southern Kyrgyzstan, the Batken and Osh regions [13]. In addition to C storage the high-altitude
spruce forests can fix a large amount of C per year, for example only in the Issyk-Kul region the
forests with the total area of 142360 ha and annual growth rate of 868396 m3 absorb approximately
514872 t C/year. Further we should take into account carbon losses during the removal of wood and
cutting.

The new data obtained makes it possible to adjust upward the default values recommended by the
IPCC Guidelines related to the ability to fix and absorb C by forests of the Kyrgyz Republic. It also
makes it possible to determine the contribution of forests to lowcarbon development more accurately.

At the same time, it is necessary to establish additional studies of the water protection, water
regulation, forest reclamation and protective functions of forests in the fragile mountain ecosystems.
It is necessary to expand efforts to preserve and increase the area of forests, including plantations and
gardens in the Kyrgyz Republic. These actions will provide additional opportunities for the country
to determine the amount of CO2 emissions reductions needed to meet its obligations under the UN
Framework Convention on Climate Change.

Conclusion

The spruce forests located on the slopes of Central Tien-Shan Mountains are distributed according to
the altitude. In the middle altitude of 2000-2040 m above the sea level the highest content of C is in
the wood without the bark, needles and shoots of trees, but at the higher altitude this parameter has
decreased for needles and shoots and remained stable in the bark and wood. This data demonstrates
that C content in the bark of plantations increases with the altitude above the sea level. C content in
the wood and bark of Tien-Shan spruce is in the range of 50-51 0%. The most part of C is stored in
the forest of the Northern Kyrgyzstan, two regions with the similar climatic conditions — Issyk-Kul
(13 % of total forest area) and Naryn (12 %), and the small part of C is stored by one of Chui region
(4 %). The forest ecosystems of the Issyk-Kul region on an area of 142360 hectares annually absorb
approximately 514872 t of C. The value of carbon factor (CF) of 0.49 allows storage of aboveground
carbon as approximately 1901414.6 t, and only in the Issyk-Kul region the forests with
approximately area of 142360 ha and annual growth rate of 868396 m3 absorb 514872 t C/year.
Thus, the high-altitude spruce forests of Kyrgyzstan contribute significantly to low-carbon
development of the country and should be protected and increased for sustainable future of Central
Asian region.
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