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PREFACE

The International Scientific and Practical Conferene€hallenges and prospects for
biodiversity conservation irCentral Asia» serves not only as a platform for the exchange of
knowledge and experience, but also as an opportunity to establish areverghips and joint
initiatives in the field of biodiversity conservation and restoration.

The countries of Kazakhstan and Central Asia possess a unique ecosystem potential &
strategic importance in ensuring the environmental sustainability of theregi

Under the auspices dfl-Farabi Kazakh National University, we discuss the major threats to
the regionés biodiversity and consider poss
from around the world share their knowledge, experiencel mmovative approaches in
environmental protection, offering important recommendations aimed at developing effective
measures for ecosystem conservation. This creates a foundation for making scientifically ground
decisions directed at protecting thediersity of Central Asia.

The conference featured presentations in the following areas:

1. Biodiversity conservation and sustainable development in Central Asia.

2. The role of protected natural areas

3. Application of GIS and digital technologies in biodiversityd ecotourism monitoring

4. Environmental education and awareness as a tool for biodiversity and ecosystem servic
conservation

5. Sustainable development of natural, economic, sectmomic systems of thWesteraKazakhstan
region in the context of gregynowth

More than 100 leading experts from 15 countries participated in the conference, discussir
current issues, challenges, and achievements in the study of the flora and fauna biodiversity of Cen
Asia. The event also addressed the conservatioheofStevers apple, environmental protection,
ecotourism devel opment, and environment al e
development.

During the conference, scientifically grounded solutions were proposed, and the importance
active paticipation in developing effective measures for the conservation of natural ecosystems we
emphasized. These efforts are directly aligned with the Sustainable Development Goals (SDGS),
particular SDG 13 ACIimate ActDhGnl5 AS0OG el 4o n

The conference brought together domestic and international scientists, faculty member
master 0s and PhD student s, researcher s, S
organizations and commercial companies, as well asae interested in environmental protection,
biodiversity conservation, botanical research, and the development of ecotourism.

The Organizing Committee expresses its gratitude to all Kazakhstani and internations
colleagues who submitted their scientifiorks for participation in the conference.

Organizing Committee
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Annotation. The relevance of this study is determirtgd the need for a comprehensive
assessment of the current environmental status of land and water resources in the Talas region &
the development of ways to improve their efficient use. This study allows us to identify ke
environmental risks, assess thact of existing environmental management practices, and propose
measures aimed at preserving the region's resource potential, ensuring food security, and sustaina
rural development.

This article explores key trends in soil degradation, changes ferwaality and availability,
and the impact of agricultural development and climate factors. It analyzes land use pattern:
irrigation loads, and the state of natural ecosystems. Based on the data obtained, key environmer
risks and constraints to thegion's sustainable development are identified. Pathways to improving
the efficient use of land and water resources are proposed, including improved irrigation method:
erosion control, and optimized agricultural practices.

Particular attention is paid téhe impact of agricultural activities and anthropogenic pressure
on the region's ecosystems. Based on an analysis of statistical data and scientific sources, key fac
limiting the sustainable development of land and water resources are identified.régesy far
improving their efficient use are proposed, including the implementation of -seaterg
technologies, improved natural resource management systems, and enhanced environmer

10
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protection measures. The study's results can be used in the develgbmegional programs for
sustainable nature management and environmental policy.
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Annotation. Jalal-Abad Region is one of the most ecologically and biologically valuable
regions of Kyrgyzstan, distinguished by its high level of biodiversity. A unique combination of climati
conditions, mountain and lowland ecosystems, and historically sustameatiol® management have
contributed to the development of a rich flora and fauna. The region is home to over 1,000 plat
species, including endemics and relicts, and dozens of mammal, bird, and other animal species.

Of particular importance for biodiversitgonservation are natural areas such as the Sary
Chelek Biosphere Reserve, the Chychkansky, Baltyrkhansky, and other wildlife refuges. Cultul
landscapes also play a significant role, including the world's largest walnut forests of Arstanbap,
center offruit tree genetic diversity.

Despite its natural wealth, the region faces environmental challenges such as ecosyste
degradation, climate change, and anthropogenic impact. In response to these threats, projects &
being implemented to restore natural pdadions, reforest, and sustainably manage protected areas.
Conserving the biodiversity of the Jalabad region is crucial not only for Kyrgyzstan's ecosystems
but also for maintaining the ecological balance throughout Central Asia.
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Annotation. This article examines the environmental status of water resources in the easter
Chui region of the Kyrgyz Republic and challenges in their rational use. It analyzes the region's ma
surface and groundwater bodies, their quantitative and qualitatigeaciteristics, and the impact of
natural and anthropogenic factors on the aquatic environment. Particular attention is paid to the
impact of agriculture, industry, and urban expansion on water pollution and changes in the
hydrological regimeThis articleexamines contemporary environmental issues, including declining
drinking water quality, salinization, eutrophication, and inefficient water use in irrigation systems.
Based on an analysis of the current state of water resources, the need to implem@iepraic
rational and sustainable water use is substantiated. Measures are proposed to improve tt
environmental condition of water bodies, including improving monitoring systems, implementin
watersaving technologies, strengthening environmental prateatneasures, and increasing the
environmental responsibility of water users. The findings can be used in the development of regior
water resource management and environmental protection programs.

The environmental condition and rational use of waterueses in the eastern part of the Chui
region of Kyrgyzstan indicate an acute shortage of water resources in the region compared to oth
parts of Kyrgyzstan. Despite the country's overall water potential, the issue of water manageme
and quality is partialarly acute, requiring sustainable solutions, measures to preserve groundwater,
and improve the hydrochemical regime of rivers.
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Abstract. Thisreview focuses on herpetological research in Central Asia and Kazakhstan, a
region that is considered part of Central Asia in modern terminology. Studies of the herpetologice
diversity of Central Asia have a long history, constituting a field of indepenelgearch. The article
highlights several stages associated with early expeditionary research in Central and Central Asi:
Initially, herpetological research was not identified as a separate scientific field and was conducte
as part of comprehensive Zogical studies. Subsequently, in the twentieth century, iscgée
herpetological research was launched, a preliminary faunal inventory was conducted, many speci
were described, a synopsis of species composition was created, and a zoogeographscadrbysi
arid territories of Central and Central Asia was conducted. This article examines in detail the histon
of research in the twentieth century and current trends in the herpetological branch of zoology, whic
require an analytical understanding dfig descriptive and comparative data accumulated over
previous periods. It is shown that the use of an integrative approach in zoological researcr
incorporating the results of studies of diversity structure, modes of speciation, and ecogeograph
trends ina phylogenetic context, is becoming increasingly relevant. The application of an integrative
approach using molecular genetic methods has made it possible to address issues that have perple
generations of herpetologists. The data obtained have praatiggdications for the development of
proposals for the designation of protected areas and the assessment of the conservation statu:
specific species within model groups, including reptiles. Examples of integrative studies in mod
groups of reptiles @rious groups of turtles and lizards) are provided.

Key words: Invasive species, vegetation, amphibians, urban environment.
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l o) d3j dzdzts?2 5= 9 Ols. | dzd & ghadzdzdetssig 45 H 3O dzd Is fg tizg elz6 ©
GtSHO) H dzw 2 yW3ls @y digicfidssy s $Bd d o 5L d3tsy d
dlst Hdzr 2 dFsdaplsistcgddzd 8" WwWodzj dgdwVw Istej dzgHtse
jCIsseo [12, 13, 14].
dzj o jJ d3J StsSHT
Biste ftesB dzd yd dets ¢

A—%/-\
ssF T

dPTT2A0 go = TGO
Q—Qo

(o)

[ibtsH SCjffddeO d mMOys O: slsB tste  dzd yd dzts €
te d d5(j5t0,0 206m) fs WdSMdse Odzdz" d3 ISteOj S Istste (!
o]y des? tOMiIsdlsj dz' desfylsd. [ deB 0 € @&o y 6 dets €& ff) Bzcf
stcMZ0 1M tsdz L 2z Ismw H dzw BsteW sd3j sted yj ME dn
dz' j B BB RN J d o fodjetfhHyiesddapyl
sdzifj co Jtoctso Odz" HdzW Bsdzj Sdzvtcder = dMMdz] His9 O
] jBeteOW dyj M¢ Ow ftcedoweL € O: C Oy H@s tc o d dzaslds
mMdtks smMw ¢ dzz e d dzO, sdf HEBddse s fglzHzigls tf &I @&
rd Sstewe, O OS] ftedmizlsmMBgdl fedEsp. dSC &Gzt
dimlstcdtelze IsmMw MIsOdzH OtclsdL Jictso Odzdzs?2 W sted3s?2 dz
zdL© [ 9, 10].

{lsBtste oatH'  HBdd » HOHCEHE2 HOBBLREISX d
otsHT O(BB I¢ O*fdz MitedJHddzai d cdzzs ddzi)

sBtstd@zd QO0cf s bBtsBr MsrtcOdwels o totsn dzOH
L0 Rddsduj MR § OLOd Kb q AREdudy B
g ded J= BV S d = § OOd3) stese dzO d3f Misy

O COYHB2 dL btyj$¢ LOBjtO WdSMdkzs lsmw: s
stctsH ( BBE L dz T), Bdtsaddidy MStsj  sistcj B dzj dzd
sfde" § &lzdz sdf O 0@4%@¢msm&m%rymdswmw48r:
me

- s

§5 8 g-oo O0IGFEG
(O) W
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Q= O =

Br
Btsts
dzd L
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dz
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slsr. stkdid b6t 9JHJbMw LOfdmM! JSEBHA -
syd dz¢ d adchWdchW Jjbsoatsets BBdCtetsC dzd BO O) |
YjdzC 0 OdzHh Ol lsdz' & d Odzstetsy s¢j dzdz' & 1§ Otc O3y
GISOdzOdzd L : otisEtic g HLEYYHEO ML HOjIsfw B EWj todzO
v LIsdrn Ltd ttOmMmydlsr e O Ismw: {totsyd dzls d d3f
Htsdzw L jdzy dzr 7 L 5dz, Hdzd dzZO B jtcj Gtso 53
jots distsydd ROy ENysslstter s'j Mk
) d dsCod d" | stlsW skt dzOdz" . t Omyd ks
sl fowL Ols! mscomlmr; BdslsduimSdi
teOdzkd [ 3, 9].
CO MBGEE. AydEd: WY dShmdtkzjshmy doddydi o
disdzr = Mstezy jdd?2 d dd¥teomlstelzS sk ted
ORd L OCtW L dzjsdzcp.tc OF )W dz@ iztbade| | IstsYg «
EMEC O Hdzvydzgded,L O1 &)t dzls © d3d dzO
OBtOSdy j d3j SSHT

[steWsdijlstedy d tSyjdSO tOLodlsdw

0 | sfdzj csoaMCOY hCOdzO tOLoadIlsdw: €Oy
flsOdzH OtelsdL tso Odzdzs?2 MIsOHId; WdSMdtelzs Is
H dzd dzO = o 5 IswWpdats f lsizi Wz0( - tsdizj dzOdzd udd) . ddz
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fsslsdtsh j dzdv  Hdzd dz0/ BOMMO. d dsj g
foolsskd &3 dL d3d 6 ded™ dsd Hdzv BSyj detd

5 vyOMmisslsO HjWstedoyd?: m;gq $¢q@m'mmw®@mq¢
©OMh jdzdder , Bfkntsdd), ftd djsBitHdBshisd §td
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BOMh sOBsd d §sMmdjHEYh OV EsteWsdjlsedyj NS Ow 8
[12, 15].

CECMYy Jteddid dzs Oz’ dz" § + €L § sL'ddgdid QSdp) Quschiasgydy” d

3 [jLBSCEMd o §odjor n bkfhdse did&j H fHsdaY) das B ¢
ftod dzj dgv ¢ Isfpw oz fu tsCA fipds™®s Odzdz" § MjlsyOlsr j d/ ddzd
ftsRj "y decer §| o JjMisjflse jdadzr 2 otSHBY & d L Off tsdzdzj o
BjLsCsMd) LOMJjdvjlshy Mstescet L OHOdds] ydhds
Codlstesd LO IsjgfjwOlkbes?, COyjmsosd ossHr
Hdzw Isjfisdetse Odzdw odzdwdzdw: (0O) fedmklsmlse dw
j s jwOkter (] dMisd LcoOddjd §sctkyd o do
6] dzj o Odelsder 7 Ctsday, delsteOyd2 L Ocww L dedlsjdzj 2 (M

5[ OBtWOted j IjMmlsr d0 kEOMEIENE ' B i O dzH

43 Is ChdttsiteO ) s j flsr fesosHYIsY o Codsttddtl,]
Csdpyj delsteqdetso Odgde' & tOMbostese dMMdzj HEj & & k&
BjHd). RLBjeWEl MAjebdshls: , MEseshls! tshkso,

flstej Mmoo [22.1, 17, 21
LdMstsdsedw KIS esmMs sy dw
e ]

d

0 Jdimstsdzse dyj M s dmmdzj Hise Odzd J Stce Odzts o :
OB jtodese s L fdlsjdzdw WdECdokze lsimw o 10% dzj 2 1Iste
cdmMbtsdzsedyj MS s BttOBIsCE d! sCE@dEEGo QHABY ™ & p
BsteW sdzsedyj Mm< da dL d3j dzd dzd 2 : dzj StetsL 1, o st Oc
gL d3j dgj dedv [ 11 20] .

0 [dStesMEtsfdw MCjdzjlsdeg" = 1 dzj o] dzalstso : HdzV s
sCOded o' f sdzdgw jIstqw S ddRBjtedL Oydw "G pde) Is detc s R
dzd yd desydets?2 MsOHdd d RBilsOBsteW so. Clsts HOjIs ot
d rtewh jots?2 fObtsdztsedd.

mdadduyuimMecd2 d bsShMdSsdasecdyjMéd2 O0dzOdzdL o tsH

0 [ JIsOdzdzr : sftcj HJ dzj ded W { to ts s HvW ICfiiadE0R g3 s tzdzts &3
MydSbtes®Ri-Me)dd @y OB imsdgdets  sdzdzts? MY j Clstetsd3] sted d

Hts. stsdzyj dzgsteOydd MmMteOoadzdo O Isipw M toj ¢ d sdzOdz’ «
fsCOLOIsjdzvddd © CBdzZlstesdz’ dzr » otSHEtSY BOR [ 20, 23]
0 JtecOddyd MSd] L@RFucw] jgidlsd g sOdaP 1 ¢v o' § Sz
nloBOIssd wEiijd] ClstesB-MBHdJdE&ECY dH S sMisdzes?2 7 tots d3
HOo dzj dzgdw (HPLC) o LOoadMmddtsMmisd s ¢ dzOMMO Mtsj
dif sdz' L zs lsw My jyd MM tedgp OFzdal §d HPLLT, 22].
0 [dCtesf dzOMmiIsd ¢ : ftocsB " Wddzt Istclzs Isfqpw  yjtej L
BICsMEsydd o fMipful WSOEsigC & dRITA RHdzv  dH jdalsd W d ¢
syjdz¢d yomlssisr yomksdy dz0 jHJddykz B Y &30/ &3O M
01 OtcOd3j Istcd O CDHy Mis BOD, COD, dzd sxa@dds,, Wiafrjsita
flsOdzH Otelsdz’ j] &BjlstsH' 5 APHA/ I SO.
[ JCtesBdBlsOCO0ROPIstt € Pdz
0 dzOdzdL Ctoydets?2 d CdhJjydes?2 BISCtetsBdtslsr @ SIS
d tBttOLyYytse Cdhjydtsets MH] G HFRBERNAHE&Y | Iy o g
OdOdztse) . ¢ deOdzdL BIStetss d tslaff Bl darasjsldc O 1 ¥ ¢zS Hj
fslsj dzydOdzt des L OMdIlsdgr @ ddzd ¢ Olsejdgder =« sOCMs
BdtsddzH § EMse, MowL Odede" » M EMlsts?2 ygep smis: & ¢ Bd
O0rdbiShsdesaOdzdj Batrachochytrium de@d:®adedia
ZO 11s Bd dz2O0 sfdse | ftotslssCsdztses Boyle et al.
Hdzw B dzOtclzy Jjdzdw Ranavirus d BOCIsj tced Ody!lsdpIsmO
ftesosHdIlsMw MjCojddtetsoOdzdjy HdAzW Elstsydzj dzgdw h IsOq
CCzsedyj McoOwv d MlsOIlsdmisdyd M OW tBtcOBSISE O
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0 dwlsOldMmisd ¢ O: H
s sBEOMh IsOB dzOWY MIsOIlsd M
Cdtetseo Odzdz" dzd iWWJQIsO

dzw OdzOdzd L © o dzd W dzd v GO
dCO: dzddej 2dz § §MYzj g
clsdf dzOdznh OWIsOe, ¢

OQ2dzr s 1 WWjSlsOdd ¢ o tsH
O Bkzd Isd¢ tsdzdzd dzj Otedetsisd ( VI F
[ 29 0

&-W
O

dz

d

sji i3 i cOlskztcOe,

ttcosHdIlsMw sy  dz

ts 5 OMis d ydes mls ¢ :

0 [ desesW OCIststedzr 2 OdzOdzd L : Hdzw or" BBtSCd BB
Bdzts ¢ 5 d3j te dz’ 2 O dzO dzq (PCA, NMDS, RDA) H d
~d
yo

C
[
d
d

Yo

L
BdUI MEdBd/ WdLdud M ddB3d § OLtOBR) steOB MtejH"
gl B3oyd?2, 1 ¢MftjmMimdwy cjdetsea) [ 28, 31].

0 [SHjdzdteseo Odzdj tedmMC O: dO tsMmdetse j MmtsB tcOdzdz -

(Cox proportiondMeiharz an dz% dgzdzc flap h dgnrs dzOB dzs +
fsfkdy ydsddz 7 ¢ shdjHmse 2t O d Wjiif SEHE L S306 ded] jyc
N LdZJdZer" ydSdzseo Hdzw tyjdSd odzdwdedw duL d3j dzj oz
HgdZOBd S §sfkdvydd [12, 14].

ClsdudmMédy d LOCEBSdBHOI]jd d'j OmfjcClsr

0l sdzeyjdzdj tOLtejh jdzed?2 dzO wlsdzse d + S MY J toed
sfmih j Mlsodzwe smw fJtod dOdzduydd t©OLjh jdd?2 MmMttlse

CBBRdlsjlstse, M Mtsed® Hjdedjd3 Jteddeydy seo d3d dzd di3d L (
Stec Odzd L dits o . Il 1 CmMfjteddzj dzelsOr fJtojHYtsYylsjddy G
dzj sBElsmd  olsOdzOLdd d s Zjlsmw ¢ EzdOddzOw
MsjHddzi dzgdv 5 Else jteyH
d 1dtsBjL s Ofdatsfls d
BISCtesstec OdzdL &3 dadzd L O
d {¢tsdzsedy MSts?2 EilsddzdL
Conclusion
VieB Odzd L Oydw Wistcdsd tolz j Bzdz sdW OC Iststcdz 2 fi
j d3dzts o SH dz" - . md &i3dyd MSdJ L OcteW L dzd Isj dzd (lsw
ed3Oyd olsdud mMScdy BICtesfteddi ndm &dSufesydq mis
By dzej dedw s (ftsor h jdzdzOVW Isj BB jtOIskzteO, { tsdzdy
odz" otH'") MBLHOBI kfMdzcedw, ftoedeotsHwhdj ¢
sOBddzdL Oydd otjd3j dzgd d3j SOBBSLY 5L O ~d OHEsjdERfia
9" 9fSHT f sHCto] tf dzj dz" L CMmY J tod d3j dzls Odz' dz" d3d
CiteO¥dujmSdn tjedsdOn [11, 21, 32, 33,
zB dzj IsOdz! dg | Ctodzyj dzgstcOydd L Octew L dzadlsj dzj 2
sO&. 1 0x4 fted ¢ dylj ~dzlsdscOdgte(9 jrdzdztsid]  frpd3jLid IodE
dj SCttodtsats?2 OCIsdo desfylsd, fdzed ¥ § ded §  d dzt
(o jdduyudddy OCIsdoedesmisd SOD, CAT, GP:
otsMftedddude sMmisBd)S df Olsfipds drdlad@3) Iy o f§ lzixisd
med 1 CsdzsedyjmMedrn WOSktstese [ 12,
Mistej MM co¢ Zfddzde O h 2 d
Zso e s tsMisteso Oe o hOjls MEs
d CdMmMAzstetsH § ; ftod tcteOdzd uJ
MzstesHO 1 Ists ftedotsHdIls ¢ ts B t
W tso
J

totsls s € tsdzO 3.
Oydw &OIlsjtcd Odztso
4 dzd , ts telotEs? dzoBL j oL tdsiAf 4 C

W NI RO ssr
OG- O

NS SR T
FH O ==

STF L0 g=, 7T
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sgsLaL0§
8‘ -
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(73
N
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s O

M  sdzd y § dzdats 2 or yde Oj d3t
d Jz i disidzfsoc@tnls  IsHS|CAfigflde0 dzels s d
isduimSdj *WWjSlr [16, 24, 25].

RL O34 dad dzd J B SCtesBdtslsr & § dztoujindsts 2f ONsGLIgsiatss 0 L C
VicBOdzdL Jtetso Odedz" | oBHEGY ¥ dJL B3 dzv e ls MmlsOe C s
sMdzOB dzv j Is oty bt gz § S ydtsdzde | B Ot jtor . wtso dgj M
BdCtesBdsdidzsets HIMBOXZORZMNO o M Ojls wWOMY tesMmist
chytridiomycosis (Bd) d odthkfqder j BtsdzjL dzad ( R:
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bHOY sOydw d fsisjdzydBOdm dsfs dff fe®fgas elatz'ls § : YO ls
OHOf sOydd, dzs M L OltcOls Od3d . ]l BbHjd d = G5k
Istsdzj e Odzls dats s (0" M j dzdzOW 1 CMftej Midw B s O
HilbBsSMdSCOYydd), BHAOCE OS] chpoadoyjisddiddd ec juddjf
tcOL dzessBtOL WY d oBL @Yy dZr i3 L OlstcOIsOdBd dz0 ¥ dIs dz
toj ftesHEZSCISdo dzs?2 M sMse dzsMmisd) , ylss HJ dzZOjls § sl
[34, 35].

ANeOG i3] dzgs Oydw o3j Miststse d Is Odzd @ ts Stc GB"AXE ' Is] toH | dptsoEe
toj L jtco. RdW tcOfMistczC Iskzteds" | BOte! jter (HBSGEJ, L
smMtsB 2 ¢ BIMSOB ttOL d@gdetsy 4 dzd W, Mmdedy OW toj € 5dzts dzc
BisOfsfzdzv yd2,; o tojLbkzdz IsOIsj deg$ Gde'Hdz'j jc )t t8i4f &z dz
ftoed dzsC Odz'-igas 7 ldsvej MM9, 10, 157 .

[jLBCBMdr d fsdjorj BdsOmMMays wodws siw ¢
f tod ydipddgt fls e j dzdz” = MewrL j2. RM sdz' L 59 Odzd J§ t
CsBBddzgdtetso Odzdz” -§ sdzpg s sLotsdY jIs slsH j dzd
9 dzd W dzd 4§ sls Ctsfpe j dzder - LWWiClstse (f slsj tow ¢ts
BStesdlkr) d tyjddl' oLOd®sHj2MsodY ¥ OCIkt
ndhdedyjfmsets) [11, 31, 32].

s bz j, stedxjtdsa Ols' JcWOSCIs ¢dBj dzd dzd yd daets§ |
oLicsmdzr = OBWded2 s ~"dhdedCtso. 1 O0dzdydj ~dhn
(e JtesHdzr ») o©dHB9, 9 9BHBY BZOA, BBdizslsOr d 6
d t©OL dttsBteOL dw L Jj dafsgftha dfr ~d3dzsletymdzrogfdHise L § d3
Sdhdduj Mok Mt Msstesdr 1 SLlduyjMSdE tr B.

mdhdzZ j trer, C0O¢ fwOodds, shkkhmiselksls
cdHEBy jiedsHd, §emMisd Ck kOS] osHBY &  YOf
sBr ydzs MGRtcOdgf sffsmibsvelsz @ osHEY BOR, (Sl

cstesHMCdr d ftodetstesHd » t©0O2t5dzO- [ 36, 37,- 38
Bsdzslsdzr 7 kZetsH! wh cettesHMCdr d ftodetstosHd » st
toj )y ddidz Mmj dz MCiddls eGdiztsdetOR loj dgifd dzt @ Odedd (& zZ ¢ ) |
sdzd EfMmlsOdztse d dzd, wpistEdztelsts t§H ffAcdgH ' VS HRAARE OC Is § tod L |
tcOL detssBtcOL dj 3 dzd yddetsC L j dzdesosHdzr 7 s MtcOo dzj

st bstets, dBhsecd] ettesHMSdj d ftedcssH
ftej HdzO3] tod dzdzts d3lz, sO¢ d MmMhzzyo2 dsd3z o Mmj dzj dad &
ftcdctsH des s ® COyjmbej djMmls BdlsOddw HdMv L
to' B OBBH37,B8]ClstetsdIsj dz' Mlsots f tsMmisswdade" = ftekzHutse d d
ots o dzOxy dz" | 1 Csmdmlisj d3r H 5 dzd dzr Vd dzdzOdzj Isls (M
cOMf esMistcOdzj dzd ¥ d dzls tesH 2y d Rasa datdstiemla, B B 1 'dzf 2 ff dz%
WOCIststeOd3d ,d3d oy L iPsiddas Oh j dzd § d3 ud Mdzj dzdzts i ls JRartaw Is o
pretiosg [36, 37, 38].

[ cdzd Iststeddze Htsdzy jdz BTF Is! dBzdz sdHdMmydy dzd dzOte d
sy S d MmMemMisswddy ffsfkzdvyyd?2 dd fscdsL doss Od
ddzlsj ctod teffste ®lsigsA dz' , o Cdzt yos hdj: ~dd3dud M¢d2 dat
B sd3OteS j tor (WdLdtsdzsedyd MSdJ d d@Esdzj CEzdzvteds J
dMmMmdzj Hise Odzad v -1dS tHABHP QWSR2 O dzOdzdL ( GI S) . uv s
fsLodzw jIs o dejudvdy L®TOster d ftetsj CIsdtetso Ols
[15, 12, 25, 29].

{dStsd3jdhnoydd §t EftwtOodzjdzd® d fMmdzdyd deds 1o
Yyd dzi MstsBteOL dz@ Mdzj HEE M) ftOCIsdyud MSdy osdter :

MsrtOdzj dzdj d otmMmisOdatse dzj dad j d3j delotddLiH dds '~ B
mMdzzy Ol ¢ckBjxdhOdsde Hdzv dzdyddes¢) [ 8, 20];

o dzj Htcj dad j LJdzy dets?2 dJdeW tcOMlstczC Iskzter Hdzv  dzd
LOGteW L ddIlsjdzi?2 (BdBSfteckzH", Wddz stcOydtsdedzr | f sdz
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sctcOdzgdyj dedy ftoddzj dzj dedw dzOdBtsdzj j BEISIsisElpd
odzj Hicj dzgd ] ddzlsjctcdicso Odzdzr » Mnaj &3 EZf tcOo dzj dzgdWw 91

Bedzd ssted dze BISCtotsf zOMSdEC O d WOttdzdOyd olsdyd M
cOLtcOBBISCO ftsdzdlsds s ksddzdL Oydd d tydmilssj

fMtsL HOdzd J§ L Ctsdzsedud MSdBd Muaddy gdaftse Hd tc tolfy des
(ftsHL jJdBdz" j] f jtejrmatsHT Hdzw OdRWded2, otj d3j dadz" j

ltedtstedlIsj Ist Hdzvw BERHEMA dMMmdzj Hise Odzed 2 . 1 4 BB

dztsdzc d Is® H dz" § (Bzdzt sdetsHBa " j) dmmdzj Hise Odzd W
OHOfIsdo d& R dL2d8j] dzj dad

B4 » Oded Misd Y4 M< d 4 1 CMmY Jj tod d3d dzls' fts BBz dz' Is d
My sOdzd?2 bEMdeOdlstso d s i jteOlsktedzr = My dzC
mMddzj ccd?2 [ 4, 241] ;

dMmdzj Hso Oded™ tesdd &IStsedslsT o L Oh ddsgrdsls
kjtOfdq S$OC Jqdamstezdsj dzs MEsRtcOdzj degdw [ 17, 25];

Gidai sdud M€dd d tfdeddailsdud mMédd dmMmdzi Hise Odz
Htsdzetsotoj d3j dedets?2 EfMmlss2 ydetsMmlsd IsOSdr OHOfIsOyYd?2

tdJLEd IsOIsT dzOh jes BLBLO f¢OLT 908 & dA IsBGW

fs ofmMjdz Btk o dOMisswh jj otcj BY Htoj HiMisOo &
LiBdsosHd n. 1 JdMdBslstew dzO Ists, ylsts dL d&3j dzj dzd j
ftcdudde Mmdedy J dedw ydfdzj dedetsisd L j d3detseo SH dz" =, (
fBHjtoy Odad W T fsfkdYyyd? o Oddstetsftscj dedets o] 51
OB dzt HOJj Isfpw 3§ M jdzadjy OCyj desse dzOEydz = dMmimdzj
dLikyddds ftedyddz SO dzOL " 90§ d3" = ¢ dzj 5B W fMded 3"
fsmigfadwy EZkttOlr dd bLttOdhistedkdOydd oG Miststse dIs Odz

stesdzy IstséG s,

fr Mo kzjls C©0O2dzj BOdztsy € tsazdy
dL 3 dgj ded 2 BJ Mists
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d

h
d
BdlOdzd?2 20 & je@eztsists H d@ Oy kD Is
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This article examines the impact of oil companies on the Caspian Sea ecosystem in the Kaz:
part of the Caspian Sea. Five states bordering the Caspian Sea have jointly adopted measures
protect the marineenvironment. Environmental problems of the sea include oil pollution, marine
diseases (seals, birds, marine plants and animals), overfishing and poaching, eutrophication, and t
presence of phenols and heavy metals in water samples. Sea level declioelduate change.
Restoration measures include legal measures, natural resource management, development
artificial fish farms, implementation of seal protection programs, planting lotus flowers on the Kigast
River, which are very rare in the world, agell as organizing ecotourism and raising public
awareness for environmental conservation. To address these challenging environmental conditior
the Kazakh leadership has adopted several laws to protect the Caspian Sea ecosystem. The n
institution engged in the study of the ecology of the Caspian Sea in Aktau is the "Institute of Caspia
Sea Problems”, and in 2024 the Kazakh Caspian Research Institute was established and is n
operating.

Keywords: biodiversity, eutrophication, lotus flowers, poachimmllution of the marine
environment.
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Annotation. This article examines the main contemporary environmental issues affecting
specially protected naturareas (SPNASs) in the Jat&lbad region of the Kyrgyz Republic. The
region includes large nature reserves, such as -®dmglek and BeshAral, forest and botanical
sanctuaries, and parks designed to preserve the biodiversity and unique natural comptbres of
area. This book analyzes key issues such as the negative impacts of human activity, includi
uncontrolled mining and the lack of reclamation of disturbed lands, soil and water pollution from the
storage and disposal of obsolete pesticides, disrupti@sosystem integrity due to deforestation and
overgrazing, and increased tourism. It also assesses the current state of environmental protecti
measures and identifies key barriers to the sustainable development of the protected area netwc
Based onhis analysis, recommendations are proposed for improving monitoring, strengthening
environmental controls, and implementing sustainable management programs.

he Western Tien Shan is distinguished by a high level of endemism and a rich flora and faun
The region is a UNESCO World Heritage Site, one of 34 global biodiversity hotspots, and is include
in the World Wildlife Fund (WWF) Global 200 ecoregions. The Western Tien Shan is home to 2
endangered animal species and 54 endangered plant species.
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fedesnr & mddy 0j sy d d g 1 % quf Y edigafifds | dsdzr & 4 dzj
SBXZOHOs 5 o' MBCE2 | CdscdyujmMSs? yj dedzsfls! &,
Bdesedr odHtse tOMmisjded?2 d Ydoetlsdgr n. 106w L dzj C
By jls ©OMfeshlsicOd Is! fiw LO fwh §j dzf)j fzf M6 57 B
Ljdgdzd d dzOMmj dzy dedz' | G kdeSlsr, O kOCY] kctyOjls
CO¢ 1oL dw o Gftd.dd, htssjdds sfOMmd o df

fSHABHO ¢ EftOodyjdzd® ftodiotsHSA teOdsds d3d Isj totod |

[Jl1uctgOosls 90Oy dzzy totsdz © Y BHHJtY Odedd 1 € 5dzisc
COyjmlsey Cdz6 yjorn- Otcj Odzso HEZW dBJEeteOYydd o dHTS:

CCdzsedyjmMedy ftotsBdzj dzFf s - tcOdpBjOR ifs tff
sB dzOMisd Yl H Mis@®@dEE My dz” 2 ¢ sdi3f dzj ¢ fils jORddstess|f dsd
WOCktstetsa, ©Cdz6 yow L Octew L dzj dad J , HjGtOHOYyds |
ted " J ded § stcjBlzdls dBIyHdMydy dzd dzOtcdztsects f tSHA SH O
LOCtsdztsH Ols § dz' Mg B dz" Lz y Dyftplsa ) § figds o d oI HEZRZOWGEE
LWWiShdodets?2 tsrtcOdyr bkdzd COdz' detsets ftodtotsH dzgtse 5 dz

JdlsjtcOlkztcO

1. 1dSdgsdBsecd i MS s tOL dzstse t6-QOd) dij fif g ds M @ G dets ¢ 13
ClslzOdz! datzji ¢ sl Bpfise | dzdztse s Mj CsstcO® o' Mh j ¢ HA tc @O a!
W f-tkins g ® . v it BFE.seutsd "iCdg € ,-172005. w. 169

21 iMmMsjtese [ drOddz [MBts thtcOdw j-f5r 2 BEBMEEBY 2005 0dd

3. Itdzfkmdtdgtedr WdMlsOhCd o Hyds?2 sdtedrdd. 1 d6L ¢t
fdzsHtser 7 dzj MOR Sy dets? sd®ecdrdd. Atekzdzr i, 1979.a.50

41 j2d&Bjtem 1. A. Mt SrteOdw jd3f § ftedtesHdz j-f Is] tcfoc fg et

1978.- 296 c.
5. [rofidegsHdy j Isjtetedlststedd o 1tsoar s 1 JdLOoadMmddr o |
Letszseduyud MEBs2 Milsd wjojtedzs?2 [ottOLdd: [ tBLtSL] / HSC 3] &
sn

# | d 1 &ZzOctslsostedlIlsj dz' dz" d3 WsdzHisd3 " A j delste
CCtdksedyujMSs?2 Mjlsdf 4:idG®kips? [ otOL d(.

Q0 dzts t6 S ts 2
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RUJLIR RIULUY[1R(C (1 uJ(ARTHRQPORA,INSECTA)
ol orv{f soér1omeuvor

t . m. sOHMcd jStvaz]j O 0 0O,ua.1l..] .vu d)idxDls Odzts ¢

t1} dO 1 m) ioRerdseddisdizels s1 f1 1 ts; €. ¢ d&zikOlr,

rustemkadyrbekow@zoolkz; aizhantleppaev@zoolkz bor zlat@mail.ru sergeytitov@zoolkz

b dzdzts s Oz HW T tcB j S5O . M., vsdzj ffOjo 0O ¢.[. )
dLEzyd dzdw | dAstivapeda l@deddyy o | Of OHdzsd3 s OL O~ fl]lSOdZJ

Il 1O0fOHdsd3 sOLORMIOdz] (6 d@ddidsoe H Qzadyj® tsHl
s Is te W H@&lenata( Orthoptera Mantodea Dermaptera Phasmida Hemiptera Coleoptera
Lepidoptera Hymenoptera Diptera, Neuroptera , 119 Mmj dzd 2 Mlse d 106
HEdi3d dzd telz ¥ Is SlsteWw H T i sleripieEmis ¢ B § fgis &ztsCoeoptdzy =  d(
Yd 24 € tcLediioptera ( dzOMj S sd3r = . Clsts o ff tsdzdzd nOtcOC |
IZzsC Odz! dzs?2 WOkde . |1 steOmdzs?2 S dzedcy dzOMy S 5d3r =
18 9o dhrO&peratorLeach 1815 Odonata Aeschnidag Bolivaria brachypteréPallas, 1773
(Mantodea, Mantidag, Saga pedo Pallas 1771 Qrthopterg Tettigoniidae), Porphyrophora
polonica Linnaeus, 1758 Hemiptera Margarodidae), Calosoma (Callisthene¥ reticulatus
Fabricius, 1787 ColeopteraCarabidag, LucanuscervusLinnaeus 1758 ColeopteralLucanidag,
Dorcus parallelopipedusLinnaeus 1758 (Coleoptera Lucanidag, Bolboceras armiger Scopoli,
1772 (Coleoptera Geotrupidag, Cnemisus rufescens Motschulsky, 18&8oleoptera
Scarabaeidag Haplosoma ordinatum Semenov, 1§8@leopterg Scarabaeidag Scoliamaculata
Drury, 1773 Hymenoptera Scoliidag, Scolia hirta Schrenk 1781 Hymenoptera Scoliidag,
Hoplitis (Megalosmia fulva Eversmann 1852 HymenopteraMegachilidag, Zerynthiapolyxena
Denis jt Schiffermuller 1775 [epidoptera Papilionidag, Microzegris pyrothoe Eversmann, 1832
(Lepidoptera Pieridag), ScolitantidedbaviusEversmann1832 [epidopteraLycaenidag Philotes
panopeEversmann 1851 (epidopteralLycaenidag | 1 Istsd3 tojcecdtsdzj tBJdIsOy
o JHAB®M ] S 7, yYbts MsmMsOodv jls 2,8 % tsls or weodzj
tcsHMet opeuraphis Narzikulov et Smailova, 19
zd sdIsdtelze b dJ WOCIstster odzdwe hdj dz0 BtstcOL
s OL O MiIs ©dzO.

s dz8 Yjdo MdzsezOMmj ¢ s §, ¢ Q@] loddHj i3 dzd 3 s d o
1 Of OHdz" 2 s OL Or Mis Odz.

O dzdztslsOygrvH" 6 HjtejCls 4te‘d3'L B 52 ndzghdtd,” € @ ts 1 fi
ssB" 20 (Odonat a, Orthoptera, Mant odea, Der
Lepi dopter a, Hy menopter a, Di pt elrla9 Id\z" uirfsxijn e
1061 Isucls'ian'odge j Is' & j dzH ' . 22" dz BOM"r d@3 s sO
Hemi ptera), S0Isls" 20dzOIsIsT &zOte ( Col eopter a) )

MC " dzH j o' OBGSjdzH 'C. J deanjdelz ) J toe " dz' S Is° W O kOHRHO" HSlpGids
grLrdz ¢ IsOBr dzgH O tsfpr O2 R3OS3 *th ' dz AnO=F i mpeaat
brachyptera Pallas, 1773 (Mantodea, Mantidae), Saga pedo Pallas, 1771 (Orthoptera
Tettigoniidae), Porphyrophora polonica Linnaeus, 1758 (Hemiptera, Margarodidae), Calosoma
(Callisthenes) reticulatus Fabricius, 1787 (Coleoptera, Carabidae), Lucanussemnaeus, 1758

(Coleoptera, Lucanidae), Dorcus parallelopipedus Linnaeus, 1758 (Coleoptera, Lucanidae)
Bolboceras armiger Scopoli, 1772 (Coleoptera, Geotrupidae), Cnemisus rufescens Motschulsk
1868 (Coleoptera, Scarabaeidae), Haplosoma ordinatum S@me 1889 (Coleoptera,

Scarabaeidae), Scolia maculata Drury, 1773 (Hymenoptera, Scoliidae), Scolia hirta Schrenk, 17&
(Hymenoptera, Scoliidae), Hoplitis (Megalosmia) fulva Eversmann, 1852 (Hymenoptera
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Megachi lidae), Zerynt hi dler,do/b yLepedoptera, Papilionidae),j t
Microzegris pyrothoe Eversmann, 1832 (Lepidoptera, Pieridae), Scolitantides bavius Eversman
1832 (Lepidoptera, Lycaenidae), Philotes panope Eversmann, 1851 (Lepidoptera, Lycaeb&lae)
stte CJdzls' t6 dzmy' p.dzHi K tZQ 160 toH JgH § B S st t6° dB3d § 4 C
YW OkzdzOdz' -6dz2 2 8 ®O2 H-O2 8 tstleH O@dzH j d3d & MdsopeRirapdgdladzAikulae, O te
et Smail ova, 1975 (Hemi pter a, Aphi domor ph
Bddzsedwdz 2 ptelsisttdlz dz'j &€ 'Isdejz"P M NtO € Jsisjic dzOte 2 Otc O
S dzls fpEn dEH K Bl dz@zH j (3 C s M T W @NsIS thte d2@ie ,OY s O

Abstract. Kadyrbekov R.Kh., Tleppaeva A.M., Zlatanov B.V., Titov S.V. Results of the study ¢
entomofauna (Arthropoda, Insecta) in Westiéazakhstan

According to our data, 2,180 insect species from 11 orders (Odonata, Orthoptera, Mantodez
Dermaptera, Phasmida, Hemiptera, Coleoptera, Lepidoptera, Hymenoptera, Diptera, anc
Neuroptera), 119 families, and 1,061 genera have been recorded ieri\i€aizakhstan. The orders
Hemiptera, Coleoptera, and Lepidoptera are absolutely dominant. This is a typical feature of an
local fauna. 18 species&n® dmperator Leach, 1815 (Odonata, Aeschnidae), Bolivaria brachyptera
Pallas, 1773 (Mantodea, Mantidaefsaga pedo Pallas, 1771 (Orthoptera, Tettigoniidae),
Porphyrophora polonica Linnaeus, 1758 (Hemiptera, Margarodidae), Calosoma (Callisthenes’
reticulatus Fabricius, 1787 (Coleoptera, Carabidae), Lucanus cervus Linnaeus, 1758 (Coleopter:
Lucanidae), Dorcuparallelopipedus Linnaeus, 1758 (Coleoptera, Lucanid@elpoceras armiger
Scopoli, 1772(Coleoptera, Geotrupidae)cnemisus rufescens Motschulsky, 1§6®leoptera,
Scarabaeidae)}laplosoma ordinatum Semenov, 1§8@leoptera, Scarabaeidae), Scolia matal
Drury, 1773 (Hymenoptera, Scoliidae), Scolia hirta Schrenk, 1781 (Hymenoptera, Scoliidae)
Hoplitis (Megalosmia) fulva Eversmann, 1852 (Hymenoptera, Megachilidae), Zerynthia polyxen:
Denis jt Schiffermuller, 1775 (Lepidoptera, Papilionidae), Microzegyyrothoe Eversmann, 1832
(Lepidoptera, Pieridae), Scolitantides bavius Eversmann, 1832 (Lepidoptera, Lycaenidae), Philote
panope Eversmann, 1851 (Lepidoptera, Lycaenidaehis territory are markedin Red Book of
Insects of KazakhstaB0 endemic insect speciase records forlis region, accounting for 2.8% of
the identified fauna. There is also an endemic genus: Metopeuraphis Narzikulov et Smailova, 19
(Hemiptera, Aphidomorpha). Limiting factors influencing the biodiversity ofetitemofauna of
Western Kazakhstan are discussed.

Key words: insects, fauna, endemics, rare spediedting factors West Kazakhstan

I'ejH szcu

1 Of OHdgr 2 5O OFHBOUz ¢ j scteOWdyud MSd2 tjcyBdg,
| sflstyds HA[ adstesPPz das?2 | jets MshlsOs o 7 t§HOWYIG HAdzH
sOLORrMsOdMEOwY, ¢Sl BddMEOW d [ Odec™ MisOkME Ow .
6f wimfiedd§ OGhb@LS ¢j zdMisOdz, O L Of OHj & o
o sistsC j G tc Otz dapR fiplhys 2 sdrsie H dsdeZOEAIs W o5 o B dzO
t iMfzBddSd sOLORMOd [BhOW fdishOH! Isjtetedlst
1 Of OHdesE s s OLORMISOdZO L Oded BOjIs L tsdzO@ f kMmlsr dz'
[ fls: kOCYj OtedHdytel dsfLUsOEE Stcd s sdOE 02, [ kd

RAdzZstcOL sdzgOdz! dzr d&3d + S sMmdMmilsj BOBd weo dzw s Isfypw o j ydz .
d mMoatsdyot¢d M mMtdtsdyodid. 1 OdBBsdzt h OW f dztsh OH
sB &zOMlis .

]l sdzdzr = tBL Btotse dzOMj SiH® d20 1d@fISAH ditsjctdse sjO L fipel j
L se@jtc dsdzO ftedo j HJ detdfr ltc Qo dzjzets, Qb b4 j O, dB Mistsis e
f smdzj R dedzf dzj ¥fimdg'dzjj H s Odzd W fs WOkdz dzOfmj ¢ sd3" n
ftoetso JH] dz" d&zOBGtOIststed j 2 1 dzabds diis|dzisss @LdO R g Buzdsic
s Mty Odzj dzd ¥ , dZzOdzs dzj kzH Odzts ! Zz021Isd eofmjnr Istdts
dds sfmd £ dzOf o OO dzdc QY de(BsBatgderdpptera d  yYd " 24 Ctor
(InsectalLepidopteradzOfmj € @B B Mts 9197¢. H tc. |,
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[ Odzdz" § 5 tSlIsSHjdz! dzf &3 9o JH OB dzOMJ ¢ sA3’
B dztsc 6 OW d W Hentjptera, I;\ghidaorpha)s OH " 6B § Q]saq’,‘q O&A

1974, 2002, Y C@EgmMistsj HOAZ (Col eopt[peBth ® q@mr ySs kg tizs
f zOMisd dzgyOlstskzmr d3 Y k¢ Od3 (1Cosl teda@it pe,r a §-8

(Coleoptera, Buprestidae, Cerambycidaey tdfnls d dz,] o978k k0o slfmr &3
(Lepidoptera, Rhopalocerfidhdanko, 200p s OL Or Mis O dzO.

) zdlsj tcOlskztej ddsd ¥ simw SBL Ste” tcOL dzd ydzr n
fsfmowh jdadz" = | Of Ofudsts|Bias SO LHAE. i) Is QLA Is;tc B zEAs B Iz dzfs &
2009;s OH'" teB j € 8D,04220000398, 2011, 2021; s OHOHeBlGH Js®O
vdzjdife ©, [ 3 ®O4:;1964; 1S Bsdkz0jo d HG. |, 20009; i
4 BOJd dzts 9 @,dzj If 9, @2IDH 127 Of sh dzd € 59, 1952; vjbeojtd¢
SIsHjdz2 dzf 7 o9adHOR dOMmj Ssd -, RZO2Hjdzdz" = © ] Of (
MsQ R o Odzso ME OW , 1960; RG dzOIs j o, 7 Kuadytbdkdy2@D8z, y
2004, 2014a, b, 2022;s & B3O Gstisets,h Z dztsof, j dz'9H/ 98B | € s [ tectiz.dz, 2C
]l zOeo ddz' hdE so , 1 9 5 ABnjkin et az@g0aziendek Greldefnkdy 2011;0Obydoy,
1998]. 1 OC tsdzj \, dgdsd j smw HisMIsOls sy dzts § Ctsdzd yJ Mils ot
dZO2H j dzdz" = 9 1 Of Q¢ eiAsEIR 03 OEM sz | s dzDasikevky , 2
2001, 2012Kabak Solodovnikov 2014

[OlsjtedOdzr d d3j sStsHT

VUdls doOfffjtEcsodfy-d i f sdish @ & §f gfipdnjsddzs T ¢ 1 Ot
dmf sdz' v BjplOmzdO €M j dzdw MOY< d3, odL zZOdz! dz" =3 dzO
d3d st O, ¢ Mis fgw "Hdjota )yt widots H M is | dzj dzdzr 2 Is § dzls, ftcdo
dmlstsyddd§ Pigigdzlg s d2 Hicl QdzdD1 1970, AOME&OKd, 19

s tets d3y tcOB BBIsT fn dzdlsj tOlsztedz” d3d dMmilstsydzd ¢ ©
ntcOdw h ddzddmMw o 1 delssdizsdzsedyj MEs2 Cwdzdzj Sydd 4

v OC Mtsdzts d3d ftcdo J HJ dzdz" nd3" o0 ' B |5 gy thizgf tc glz@® f) gzf Is gizd
COBSOUSEOMmH J dzdIsj dz2 dz2OMJ S BB » [ otesl j 2 GatatoJueoiy O Ml
PalearcticColeoptera2003, 2004, 2006, 201Bibiger, 1990;Fibigeretal., 2007, 2009, 201 oater
etal., 2003.

tdLlzdz sOIsT

Il twijLbkdz O] (ishgiy 0D g -2 024 Of OH dzts B
dzj dzgs 2180 odHtse dgOfMjCtsdi3r = dL 11 tslsteW HTse
mi da, Hemi pter a, Col eopter a, Lepidopter
61 ttsHP (uvO0Bd&ZJYO

v OB dzdiygds Isdztsh jdzgdj 5 tSlstcwWHOR Ctsdzd yj Mlse O M,
1 Of OHdgtsdz s OL OR Mls Odzj

[ IstewWHT g J a3 2 Mmls {t SHT ]l dHT
Odonata 3 5 6
Orthoptera 9 38 48
Mantodea 2 3 3
Dermaptera 2 2 2
Phasmida 1 1 1
Hemiptera 38 359 799
Coleoptera 32 243 453
Lepidoptera 14 324 690
Hymenoptera 9 41 91
Diptera 7 43 85
Neuroptera 2 2 2
RIStSG 5 119 1061 2180
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RL HOdzdz =, ftcdo J b j dedpHilzsp MHBOBZGYH) Of OH des 3
Hsd3d dzd telz & Is SlsteW H T i Hedrptgrd, fiplsiSisld Gots CdrsCaptera
Yd Mz ¢ to'lepiddpterd( dzOMj Csd3" = . Clsts o tsdzdzj nOtOC
zZs§ Odz! dzts?2 W Okzdz .

]l stOmdes?2 Cdzd 64 dzQ fig JelOinNdizOF & @zad @ O s @tz @) ~GrjflsGHd
sOLORMfilE@a&z@H W Isw 18 gdonafAnOdimperstds teach 18a5), Mantodea
(Bolivaria brachypteraPallas, 1773)QrthopteraSagapedoPallas 1771 Ceraeocercus fuscipeis
Uvarovy, 1910, Hemiptera (Porphyrophora polonicaLinnaeus, 1758 Coleoptera(Calosoma
(CallisthenesreticulatusFabricius 1787, LucanuscervusLinnaeus 1758 Dorcusparallelopipedus
Linnaeus 1758 Bolboceras armigerScopoli, 1772 Cnemisus rufescendlotschulsky, 1868
Haplosoma ordinatunsemenov, 1889 HymenoptergScoliamaculataDrury, 1773 Scolia hirta
Schrenk 1781 Hoplitis (Megalosmia fulva Eversmann 1852), Lepidoptera(Zerynthia polyxena
Denis jt Schiffermulle; 1775 Microzegris pyrothoeEversmann, 1832Scolitantides bavius
Eversmann1832 PhilotespanopeEversmann1851).

Y JIsT tejd Lo diHIS 6: sucdnysmpivus @orcusparallelopipedusBolboceras armiger
Philotespanopeil sls d3j yoOdzdm! o s O®@dzONQEPdz2 0 s Ots v J d3dzl
(Ceraeocercus fuscipermiis dzj BT dz dqLoeo jMmisjdz 9 1 Of OHdzsdz s OL
dzj H Qo dzts ( DAL R MBSOk M sd3 s OLOISOE

l 1 OfOHMsd sOLES ifls@dzj + tha B UHE = dzOMJ C sd3" n
16 o d H tPgotaphis chondrillae (Mordvilko, Tarbinsky et Plaviltchikov, 1948)Xerobion
desertorumKadyrbekov, 2014BrachyunguistigrochaudusKadyrbekov, 2014B. shaposhnikovi
(lvanovskaja, 1960) Chaitaphis shaposhnikovKadyrbekov, 2002,Staticobium suffruticosum
Kadyrbekov, 2003,Metopeuraphis atriplicisNarzikulov et Smailova, 1975Macrosiphoniella
(Macrosiphoniella sarmatica Kadyrbekov, Tleppaeva et Kolov,2022, Agallia mangyschlaki
Mitijaev, 1969, A. urdensisMitiajev, 1975, Chlidochrus mitijaeviEmelijanov, 1962 Achetica
halocnemiEmelijanov, 1964Neoaliturus argillaceudMitiajev, 1975Handianus fartilisMitiajev,
1975, Pentastridius ovatugMetcalf, 1955) Falcidiopsis kirgisorunKusnetzov, 1930Coleoptera
36 Is ©¢ f(detcadion glycyrrhizae androsoviSuvorov, 1909,D. glycyrrhizae chuvilini
Danilevsky, 2012D. glycyrrhizae dalilaegKkadyrbekov, 2004D. glycyrrhizaedostojevskiSemenov,
1899,D. glycyrrhizae dubianskiB. Jakovlev, 1906D. glycyrrhizae eugenia@dbramov, 2015D.
glycyrrhizae fedorenkoiDanilevsky, 2001,D. glycyrrhizae glycyrrhizae (Pallas, 1774),D.
glycyrrhizae inderiensiSuvorov, 1911D. glycyrrhizae muratDanilevsky, 2013D. glycyrrhizae
uvaroviSuvorov, 1911D. glycyrrhizae striatunGoeze, 177,/Psilotarsus brachypterus hemipterus
Motschulsky, 1845Cortodera villosa aktolagaiciroshnikov, 2007 Vadonia bipunctata urdensis
Danilevsky, 2014, SphenopteraepistomalisObenberger, 1927Calasomapanderi Fischer von
Waldheim, 1822Pseudotaphoxenus kazakhstani&abak et Solodovnikov, 201@®achybrachys
kazakhstanicukopatin, 1974 Telyterotarsus regeli bergiacobsonChrysolinaturgaica Jacobson,
1910, Psylliodes rhaicalacobson, 1922 ethruscephalotegPallas, 1771)L. lamillifer Nikolajev,
1976,L. aequidentatudlikolajev, 1968[.. dostojevskiSemenov, 1899,. mugodzharicuslikolajev,

1987, Cnemisus rufescendlotschulsky, 1868, Aphodius aralicusNikolajev, 1979,Achranoxia
expallida (Semenov, 1935)Adoretops plexus(Zoubkov, 1833),Chioneosoma astrachanica
Semenov, 1902C. kazakorunSemenov, 1902C. obengergerSemenov et. Medvedev, 1936,
rimskii Semenov et. Medvede%936,C. aralenseéSemenov et. Medvedev, 193&epidoptera ) 8
(Rhymnaria kazakhstana kazakhstélnakhtanov, 1990)Rhymnaria kazakhstarkaraliusiZhdanko
et Churkin, 2001 Athamantia athamantigEversman, 1854)Paleophilotes panopg¢Eversman,
1854),Plebejus bergKusnetzov, 1908Chelis pardalina(Piingeler, 1898)Drasteria indecoraJohn,
1910),Brachygalea leptographRonkay et Gyulai, 1997

RA&3J J sMw IsOC y J I Metogedgaphjdarzikulot ¢t 8mailova, 1975 (Hemiptera,
Aphidomorpha)vtctse j dz! 1+ dzH j o35 © 13@r ) IOG R TUats?2 1 dzls s s W Oz d
mMemMisQoadzv jIs 2,8 % tsls aMmj?2 ttOMmd3Olicdoe O d@zgs?2 W O
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l 1 OfOHdzsd3 s OL OrMisOdzj tsB dzOtelzy j daz fis @gotzstHe D te C
sata). GClIsts L dzts s dz' 2 Popuusatbd B gugbhiratica B thigsacis). tallasfca, P.
pruinosg © GcEtisHMEda dOMOYH]jddwrs vkt ] MsOdnht 2
tcO@Atsdz) . 1 MmevwiLd M lsjfdzj dadJ d3 € dzd B3OSR JsdzlsO |
ntejBISO wr" toHOte! ddzMC 2 sOOlsOE (6. Sd dzlsOflz)
rodzB " dzmMC 2 B dEZOMISd. [ Mls! fOMdsmis! GJtesHo Y J
fs kteOmMMi o Mbtetsdkz ¢ B0l . | dHdEBs, B tcdzy
LOoatsLtsd3 M Htctse O3, iz Ykt IIsts{ tsdz dzag W
JMmisiMmilse jdede" di3 ftecsHady jdedy d3 dL vkt d&3j ded Mis OdzO ¢
(P. euphratica P. pruinosag.

Aeolesthesarta(Solsky 1871)i L B j Sdnkeffste s H MG 52 EMOY

Jdudde€ © ydoejls o HtejojMmddzj Popelds sdrf. wdz' dzj tc © o e
Stej m ESHJ YydzOW . R BQctizjOQC Isld 92d2'1 89 ¢d ¢ dgjr dz tslsd3j yJ d
G . PClsOk ([ OdedmlsOEzmMS O B &ZOMIS ) | Yy d dzj dzdzts
dzj HO9 dzs BIsdzg Yyj dedz" 2 o 1 Of OHdesdz s OL Or MisOdz] .

it OMmdislsted s tsmdatse dz" | dzd dgdsvdetdizcf jh d 20 W @ ¢ Iistste
ZOMj S = o Mtsotej d3j dadzz® | sz cdzsB Odz! detsets {1

[ Mdzts o dats 2 ZetotsL 52, dzd Bdlsqdtclzs h j 2 B dzOG s 5d
ZOMmj S 7, Wodw jlsfw otHtSB | MY j yj dedetsfyls 9 SH d
L Otej G zddfeds ofiPls € j t6j € vteOdz jMls! EetwtsL O orf M -~
fclsjtej] dg dgjhdzgjets odHBotsets tOL dssBtOL vV dzOMm,
COmMOjIsmMw d Hkzednmn tj& 1 OfOHdtsEts s OL OR MisOdzO |

l sHstsB gzllp gy o Hjtolkzyr tyjtejH! , CwfMmdzj smw M
q’LBJ>1G)IsJ f sHEB dz' = dL o3j dzj dad 2 dzj sB R SH J d3 i
o SHBR tcOdzd dzd P .

[ tceeddizdd dzdBdIsdtelzse h ddsd W OSItstcORRd HAzY 2 B4

LOMERd ( ts>13@tq’ftedzflﬂtedjastusth ¢ fddz dzs?2 Hj COH
fMdzj HMiIse d jp d £tc ALt idAL Ijvdz! dese s d Y dotslsdztets &
s fitjoer fOMmj, Clstster 2 o dgf dgj hdedj otej dsj dzO ¢
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Ctsyt2jdzjten' 6. I ndzHO HO Y OdzOMOIls"r dz 0©2 BOSIsT
CeYyT2jdzjtcH' 6 OEZHOd , CBdElsOCIs" dzjtcH' 6 dBBj L ' &
1 sdzr §f Y 0Oka30Oodz ftetsyd Misj dzH B OB k@ 20 I©das 'stfe,Is OkM
N Odzz OtedzOte HT dzed jf' ML G jtejls' dz ptelsttcdz OdzaOff IsC
stcOdemW sted3OYdwmr dz y+*12jdzj v’ € jcdzls' tcgjdz. bPtelst to
Indz B'te" dgh' CiLJCIsy dB3udzn O ddzGsdzHdziO WpisfisjCide HM 1OIs W,
BsdzdOdz Ok kO30t %0802 YOdkOtdkOtdj d Istsd 940
btelsttodz CjLjbBbHjt" CMtefmjls' dzé j da.

sl dz MEQWH OO JdOd dOdzHh OWIslsOts, f O2 H OdzO dzlz
Bdtsptlsintedz" dz' ¢’ , MOd'. BStecOdzdL BBH j t6H ' W

Abstract. The article shows the changes in the use of Kazakhstan's territories after 1991. Th
authors presented the causes of the ongoing anthropogenic impacts and the response of biologi
organisms to them.

First of all, on temporamnatural landscapes, noise, mechanical impact on natural
components, removal of plant products, and others are reduced. The restoration of ecosystems be
due to the strengthearn oo ofedeéateatfiummtafofnesc toil
landscge components. The closer the temporraajural landscapes are to natural ones, the faster
and more they are populated by HfAaboriginalo
shortest recovery period for ecosystems should be expected innatieasnall sizes. As the area of
temporarynatural landscapes increases, they move away from the borders of natural territories. Th
restoration of ecosystems is influenced by the duration of time spent in natural conditions, tt
duration and magnitude othe former anthropogenic load, relief, climate, and other factors.
Simultaneously, the ecology of the natural environment that contacts or is at some distance from t
temporarynatural landscapes, i.e., from the recovering ecosystems, improves. Hethettemgth
of the contacting zone, the areas of interacting ecosystems, and the duration of contacts play a ro

The ongoing processes are linked to the environment, and a systematization of tf
transformation of newly formed territories across certands in different regions, where plant
composition and fauna change, is presented. The changes occurred differently on various lands. T
primarily affected the phytodiversity of such landscapes. The newly formed territories began to t
replenished with wd animals. Various stages of vegetation successions are shown.

Key words: temporarynatural landscapes, terms of use, plant biodiversity, number of living
organisms.
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FIRST CAMERA TRAP EVIDENCE OF ASIATIC WILDCAT FELIS LYBICA ORNATA
IN ILE -ALATAU NATIONAL PARK, KAZAKHSTAN
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This article presents the results of our study, which provides the first confirmed etagera
evidence of the Asiatic wildcat (Felis lybica ornata)lie-Alatau National Park, southeastern
Kazakhstan. From January to September 2025, 113 camera traps accumulated 4,8ddys,ap
recording nine carnivore species. The most frequently detected were the Tien Shan brown bear (Ur:
arctos isabellinus), red fo(Vulpes vulpes), snow leopard (Panthera uncia), Turkestan lynx (Lynx
lynx isabellinus), and grey wolf (Canis lupus), which together accounted for 73% of detections. Tt
Asiatic wildcat was recorded twice, including footage of a female with three kitf@mowiding the
first documented evidence of a breeding population in the National Park. These findings expand t
knowledge of F. lybica biogeography and demonstrate the ecological valueAtatider National
Park as a refuge for large and small carniesr Continued systematic camera trapping is essential
to monitor population trends and strengthen conservation strategies for elusive felids in Central Asi

Key words:Asiatic wildcat, carnivores, camera trapping, protected area, Northern Tien Shan
Mountans, biodiversity conservation
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Introduction

The Afro-Asiatic wildcat Eelis lybicg is a small carnivore (order Carnivora) distributed across
the Mediteranean islands (Mallorca, Ceuta, and Melilla), most of Africa (except for tropical forest
regions along the Congo River and parts of West Africa), and parts of West and Central Asi
including the Arabian Peninsula, Israel, Syria, Turkey, Transcaucaa, Ifan, Afghanistan,
Turkmenistan, Tajikistan, Uzbekistan, Kyrgyzstan, Ch{Xajiang), southern Kazakhstan, and
northwestern India (Sludskiy, 197834; Sludskiy and Grachev, 1982: 181; Kitchener et al., 2017: 17).
This felid is considered the ancestbthe domestic caF( catug and relative to the European wildcat
(F. silvestrig (Driscoll et al., 2007: 519; De Martino et al., 2025: 1). Across its rafgbica
inhabits diverse environments from dry savannas, steppes, scrublands to varidasissgesieleserts
and open foothill ecosystems, generally avoiding dense forests andltiigtle alpine zones
(Heptner and Sludskiy, 1972: 3339; Nowell and Jackson, 1996: 33; Sunquist and Sunquist, 2002:
94).

In Kazakhstan, this speciésn particular its subspecies Asiatic wildcdt.(l. ornatg 1 occurs
mainly in the south (Zhetysu, Almaty, Zhambyl, Turkestan and Kyzylorda regions), yet its curren
distribution and population status remain poorly documented due to limited targeted surveys al
difficulties in distinguishing it from domestic and feral cdtsl(s catu$.

lle-Alatau National Park, created in 1996 and located in the Northern Tien Shan Mountains i
the soutkeast Kazakhstan, represents a key conservation area encompassing efrsispice,
shrub, and montane habitats, providing suitable habitats to a diverse mammalian fauna. Most reca
of Asiatic wildcat within the National Park date back several decades and are based on vist
observations (Sludskiy and Grachev, 1982: 184; impand Sludskiy, 1972: 33B10). Historical
accounts reported the presence of Asiatic wildcats on the mountain slopes efAlagalleMountains
(Shnitnikov, 1936: 118; Sludskiy, 1973: 18), and the species is currently included among th
mammals officidly registered within the IlkAlatau National Park. However, it is not listed among
the parkés indicator species, and no systen
advances in camera trapping have greatly improved the ability to deteisteedunsl nocturnal
carnivores in Kazakhstan (Grachev and Grachev, 2015: 115; Bizhanova et al., 2022: 5), includil
small felids.

AlthoughF. lybicais not threatened globally and is listed as a Least Concern species accordin
to the IUCN Red List (Ghoddoust al., 2022: 1), in Central Asia, the subspeEidsornatais listed
in the Red Data Book of Tajikistan as an fden
2017: 468). In other countries, including Kazakhstan, the population of thisdeglatively stable,
but understudied nonetheless. Data deficiency is a common issue with several carnivore spec
especially small wild cats (Mugerwa et al., 2020; Miththapala et al., 2022; Akash et al., 2025), give
the difficulty with the accessilily of their natural habitats and elusiveness. Documenting breeding
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individuals helps ensure the inclusion of such species in regional biodiversity strategies and protec
area management.

The Northern Tien Shan represents the northernmost ecologigdbliraeveral Central Asian
small felids. MonitoringF. |. ornata in this mountain system provides insight into foottoH
mountain ecological gradients, species assemblages of carnivores in montane ecosystems,
structure of guilds in protected landpes, and how wildcat presence overlaps with anthropogenic
pressure.

Here, we present the first camera trap evidence. dfbica obtained in lleAlatau National
Park, Southeastern Kazakhstan. This finding adds to the present knowledge of the spec
distribution, highlights the importance of systematic camera trap monitoring for improving our
understanding of small carnivore diversity in the region and emphasize the need for further reseal
on the ecology of Asiatic wildcat populations in Central Asia.

Materials and methods

The study was conducted within the-Adatau National Park across the mountainous region of
lle-Alatau Mountains (Northern Tien Shan), from January 2025 to September 2025.

During the study, we employed conventional field mammalogghaus (Novikov, 1953: 15
20), including visual observations and the identification of animal signs such as tracks, feces, pr
remains, and scratch marks on trees and rocks, with all findings georeferenced using GPS.

We deployed 113 camera traps on thgeglat altitudes ranging from 1220 to 3070 m above
sea level, corresponding to the foothill zone, forest zone (mountain-feastowsteppe landscape),
mountainmeadow zone (higimountain meadows and meadow steppebgtifof shrukforb steppes
(up to 1®0 m above sea levebelt of sprucdorest (from 1600 to 2502700 m above sea level),
subalpine belt (from 2700 to 3000 m above sea leaafalpine belt (from 3000 to 3500 m above
sea level).

Our study utilized Bushnell, Reconyx, Seelock and Brownaimgeras, equipped with motion
sensitive (passive) infrared sensors and photo and video recording in day and night modes. Trz
created by animals along ridges where the animals could not avoid the camera traps were selectec
installation. Each cameraap was installed in a position that would maximize the likelihood of
detecting animals of different sizes (from large to small sized individuals), focusing on natura
movement corridors such as mountain trails, riverbanks, narrow gorges, and wildbfevirere
signs of recurring animal activity were observed. The equipment was typically attached to rocks at
height of 50 c¢cm and trees at a height of 1.
approximately 45 cm above the trailand 8t er s from t he ani mal s& |
1995; Rybin et al., 2005). The cameras were programmed in photo, video or hybrid photo and vid
mode to capture sequences of photographs or video sequences, or, in case of hybrid ma
photographsdilowed by 16815-second video sequences. Camera traps were checked every month i
accordance with seasonal field patrols. During the checks, SD cards were replaced, batter
inspected, vegetation removed, and the devi

Overall, during our research in 2025 camera traps accumulated 4,04dayspcross all 113
camera traps deployments (mean & 35.8 days |

The GIS processing was done using ArcGIS Pro 3.4 (Esri, Redlands, CA, USA)-Fafoba
and Fries, 2025) anQuantum Geographic Information System (QGIS) 3.10 (QGIS Development
Team, 2009).

Resultsand discussion

During the study period from January to September 2025, 77 series of passages of nine spe
of carnivorous mammals were recorded, resulting in various video sequences. The overall cam
trapping rate (the ratio of independent photographs to the nurhtvapaays with the interval of at
least 1 hour) for all carnivores averaged 1.9 series per 100dsap(Table 1).

Among the species recorded by camera traps, the Asiatic wildcat was recorded by camera tre
for the first time in lleAlatau National P& at an altitude of 1400 m above sea level in the
Zhamanbulak Gorge, Turgen River basin, eastern part of the park (Figure 1). The individual wze
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captured by camera traps crossing the trail in the deciduous forest after huntingiithpregmmon
pheasat (Phasianus colchicys

20/07/2025 15:.04.22 0 031°C

Figure 17 Asiatic wildcatFelis lybicaornataafter a successful hunt, Zhamanbulak Gorge, lle
Alatau Mountains, July 2025

Another valuable camera trap capture was a female of Asiatic wildcat was photographed for tl
second time by a camera trap. The subsequent footage showed three small kittens accompanying
female (Figure 2), providing the first documented evidence kisfptreviously unrecorded species
has established a breeding population in thél&au Mountains.

Figure 27 Asiatic wildcatFelis lybicaornatawith three cubs, July 2025
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The initial photograph had captured a solitary adult, but the presendspirgd suggests that
an adult male is also present in the area, showing a stable local population.

Thecamerd r ap @ mo de -lobrPIREased opgrdtian withdhbto and video) proved
effective for both large and small carnivores. Using these dateap of all detections was prepared,
showing the distribution of all captured carnivorous mammalian species and wildcat locations (Figu
3).

&R Ile-Alatau National Park

KAZAKHSTAN @ Felis lybica

ponsoLA 74/, Trap Camera
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Figure 37 Occurrences dfelis lybica ornataand other carnivores in camera traps locations in the
lle-Alatau National Park in 2025

As seen in the Figure 3, the carnivorous mammals occur throughout the territory of the lle
Alatau National Park, mostly on the forest belt, while the Asiatic wildeet @aptured on camera
traps in the northernmost area of the National Park.

Other carnivorous mammal species recorded in 2025 included representatives of the famili
Canidae (grey wol€anis lupusred foxVulpes vulpes Ursidae (Tien Shan brown bdarsus arctos
isabellinug, Mustelidae (Asiatic badgéeles leucurusstone marteMartes foina ermineMustela
ermineg, and Felidae (snow leopafblnthera unciaand Turkestan lynmtynx lynx isabellinus
(Table 1 and Figure 4).

Table 1i Camera trap records the Asiatic wildcat and other carnivorous mammals in the lle
Alatau National Park in 2025
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January |5 12 | 372 > 8 1 4 >
February
February |5 15 | 420 4 6 3 4
March
Mar_ch 7 16 | 496 > 1 3 > >
April
April-May | 8 12 | 360 3 1 1
May-June | 9 15 | 465 2 1 1 1
JuneJuly | 15 25 | 750 2 2 1
July- 17 20 | 620

3 3
August
August 14 18 | 558 6 > 3 1
Septembel
TOTAL 20 él 4,041 18 9 14 5 1 1 13 11
Total number of animals 19 9 14 5 1 1 13 11 |5
Average rate of encounters 0.2 | 0.1
recorded per 100 trapdays 0.47 | 0.22 | 0.34 |0.12 | 0.02 | 0.02 | 0.32 7 5
Naive occupancy, % 25 10 10 25 5 5 15 35 |5

The most frequently recorded species were the Tien Shan brown bear (standardized encour
rates per 100 tragays being 0.47), followed by the red fox, snow leopard, Turkestan lynx, and grey
wolf (0.34, 0.32, 0.27 and 0.22 encounters per 100degs, repectively). Thus, the Tien Shan
brown bear, red fox, snow leopard and Turkestan lynx together accounted for ~73% of all carnivo
detections.

In comparison, the Asiatic wildcat and Asiatic badger were captured fewer times (0.1:
encounters per 100 tratays each), while the stone marten and ermine were rare (0.02 encounter
per 100 traglays each).

Naive occupancy values ranged from 5% (stone marten, ermine, Asiatic wildcat) to 359
(Turkestan lynx). The relatively high frequency of recorded encounterdiveitrare snow leopard,
Turkestan lynx, and Tien Shan brown bear is likely attributable to the placement of camera traps
areas with a higher probability of their occurrence. Thus, the elevated detection rates for these spe«
were likely influenced bysampling design and do not necessarily indicate high landsaddpe
densities.

CEYOMUR CY50
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Figure 47 Carnivorous mammals captured on camera traps in tifddtau National Park in 2025.
Left to right: grey wolf, red fox, Tien Shan brown bear, Asiatic badger, stone marten, ermine, snov
leopard, and Turkestan lynx

In the lle Alatau national Park, the Adic wildcat typically inhabits gorges with riparian forests
of poplar Populug, birch Betulg, and willow Sali¥), with an undergrowth of rosehifR@s3,
barberry Berberig, honeysucklel(onicerg), blackberry Rubug, and other shrubs. It prefers areas
near water and regularly visits watering sites. In winter, the species occupieslieggoes in
sunny areas where small rodents, partridges, and other birds are common. The wildcat does not a
human proximityand occasionally settles near populated areas. In tfdadtau Mountains, it can
be observed at elevations up to 1i70800 m above sea level (Sludskiy, Grachev, 1982: 183). More
research needed to understand the northern ecological limielierl. omata As climate change
continues to modify habitat structure, temperature regimes, and prey availability (Lenoir et al., 2024
it is possible that the species may gradually expand its elevational range. Comparable patterns h
been observed in other siinfelids across Asia (Abedin et al., 2024: 1; Chiaverini et al., 2025: 1),
where highland and montane foothill habitats serve as refugia during periods of climatic fluctuatiot
Long-term monitoring may reveal whether the-Aéatau population reflects aable range margin or
is in the early stages of climatic niche expansion.

In 2025, increased offspring numbers have been observed in the Tien Shan brown bears. |
example, on 22 September 2025, during routine patrols in the Talgar branciilzitdle Natonal
Park, State Inspector Ruslan Kuklin (Head of the emergency response team), at a distance of ak
70180 m, observed and filmed a female bear accompanied by three cubs moving rapidly throu
dense thickets in the Aktasty (Talgar) Gorge at an alticdi@gproximately 1,700 meters above sea
level. Approximately two minutes later, a large adult male bear was sighted following the same tra
The observation of four individuals in close proximity provides valuable evidence of successfu
reproduction and @otentially stable local population. The presence of three cubs likely reflects
favorable feeding conditions after a productive fruiting season of wild apricot, apple, and raspberr
The femal ebdbs escape behavi or c othelagproacpinganale n t
consistent with the speciesd known infantici

The common carnivores in the mountains are the red fox and grey wolf. The fox in-the lle
Alatau Mountains inhabits the alpine zone, while the wolf inhabits the alpine batpisie zones
(2,000 meters above sea level) in summer, descending lower to approximately 1,700 meters ab
sea level in summer.
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The relatively high value of naive occupancy of the Asiatic badger is justified by wide
distribution of the specidsthe badegr prefers various habitats and can be found uniformly throughout
the forest mountain belt.

The stone marten was encountered significantly more frequently in previous years. It i
noteworthy that last year there were cases of stone martens mortalities moad towards Big
Almaty Lake, which could show the negative impact of linear infrastructure.

Another valuable opportunistic record among carnivores is a video of the mtdoablobus
manu) in 2018. While being annually observed in the foothills ardkycscree of the Bartogay,
Kiikbay, and Belshaddar Gorges, the manul has not been recorded by camera traps-#ilditeulle
National Park.

The carnivore captures reported in this study consists of both apex predators (snow leopa
wolf, and lynx) and msocarnivores (fox, badger, martens, ermine, and wildcat). Limiting similarity
theory predicts that the species can minimise interspecific competition by niche differentiatio
(spatial avoidance or by altering their activity temporally to reduce encoateés),respecially with
larger carnivores (Carvalho and Cardoso, 2020: 1; Li et al., 2022: 1). Li et al. (2022) showed th
spatial and temporal segregation of sympatric mesocarnivores may serve as the mechanism to rec
competition and facilitate coexistee between species. In our study, the Asiatic wildcat was caught
on camera traps in the eastern part of the National Park, at a distance far from the locations where
stone martens were also recorded. Nevertheless, along the Turgen Gorge, the foxildoain
competitor (Sludskiy and Grachev, 1982: 188), was also repeatedly captured by camera traps. I
possible that the deciduous forests of the Zhamanbulak Gorge likely provide prey density f
sufficiently support both these species. While our sanspte does not allow any definitive
conclusions, the temporal separation between wildcat activity and peak activity of larger carnivore
may be explored in future work by performing fiseale temporal kernel analyses or activity overlap
models.

More camea trapping efforts are needed to monitor the Asiatic wildcat and other unique felids
since most observations have been opportunistic. The lower detection rates of the wildcats compa
to sympatric larger carnivores could be related to the camera trajomiog (Glen et al., 2013: 1;
Lohr et al., 2021: 1), especially since camera traps installations are optimized for monitoring a
mammals on the territory of the protected area. Therefore, the low rate of recording of smalls
carnivores in the IlAlatau National Park likely reflects methodological limitations rather than
biological rarity. Nevertheless, the fact that the Asiatic wildcat has been captured on camera traps
the first time shows the improvement of monitoring efforts of the National Park.

Future efforts should focus on installing stationary camera traps to enable continuou
monitoring of this speciesd6 activity and po,

Conclusion.

This study provides the first confirmed camera trap evidence of the Asiatic whediatlybica
ornata) in lle-Alatau National Park, southeastern Kazakhstan.

From January to September 2025, 113 camera traps accumulated 4, @y saqecording 77
independent series of passages of nine species of carnivorous mammals. The Asiatic wildcat v
recorded twice: an adult individual photographed at 1400 m a.s.l. in Zhamanbulak Gorge, and
female with three kittenshé documentation ofvhich indicates the presence of a resident and
potentially stable local populatioAlthough the species is notrean Kazakhstan, these records offer
the first verifiable evidence from camera traps irAlatau National Park.

Camera trapping in latau National Park also recorded the following carnivores: the grey
wolf, red fox, Asiatic badger, stone marten, gre snow leopard and Turkestan lynx, with the Tien
Shan brown bear, snow leopard, and Turkestan lynx accounting for the majority of detection
Observations of a female brown bear with three cubs also indicate successful reproduction a
favorable habitatonditions for large mammals.

The obtained resultadd tothe knowledge of the biodiversity of the Northern Tien Shan.
Representativesf the family Felidae aremportant biodiversityndicators: their presence indicates
the preservation of key landscape structural elements and the stability of food chains. The confirm
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presence of a breeding populatiorFol. ornataindicates the high conservation value of floodplain

and foothill bbtopes, where an adequate food supply and protective vegetation are preserved.
The results presented can be useful when designing tourist maps inrAledle National Park

to ensure tourist and recreational activities on the territory of National Pauk€bayev et al., 2021

78). These findings highlight the ecological importance of the park as a refuge forasiiddrge

carnivores,and emphasize the necessity of continued systematic camera trapping to monitc

population dynamics, habitat use, andservation status &f. lybicaand other elusive carnivores in

the Northern Tien Shan.
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Z.uDpddrOdzse Olsr dzH ©O0" SESCh jlsOk kdedo jtemdlsjls' ,
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O dzdzsls Oy dilz BO2OELOHO 90OLO3MsOdz t jMike ddS Of
kOBddd §OtCljt % dsteOnm' d' 6 OdkkzOd It ted' d2024' d
N dzd4r ltejLrdHjdzls r Otedzr 97 gjdz Bj $ ' Is" dz@ jdz ¢ 3 0OL Oc¢
ndzslsH @3z Yy st O ej QWCHridzHie stcd O dzOIsT dz IsOBddd Ol
Otelsls™ tclz Yy pdgj 1 SCtsytT2jdz € bpM'"dz dzgje' L dzHj Bt
ML JjCIsS Masfg] Is* dze j dz. T dzlslsr 2 fOtllsjtce W hksteOMmr dgr €
Npdegj Mdtej$ Isttodzj tcH” ® IsOte@EArd Walzm s dajed® di3H j dzkz
SdOkzeNDH " dz 023" dzH OEZ 90O BOY" slsOzdOdz L jtelsls] kz
1 OW dzOkr dz, ¢dzlsr dzgj B dz, I OwWSOLOdzr, 1 ZzEOB®BR, s B
CMdzH j 6" r s69490tc ¢ ZzOsOkE" , I n2PlBMEh JIO@E O Sk
fOtcCIsjtc’ dz' 6 W dzstcOdzOter B2 dzh © HJjtjClsjtc IsOdzt
1 CodzsoWddilsis \Bj detslIsd C Odzr @ jtoj SN jclzs RIS 5 1RQ e Ol s®
ndzislsbk @ ffdfc ¢ * dz2' 6 (ftuvl) griLrdz €' IsOf 230 jOdzc j
IsOdzH Qdzh Qdelslsj 2z dzplsdy jMm" degnj sMEh jlsOk ndzlslsr 2
HijtejCIsjte BOLOMMrdz SuteizH™ 6 dBOGT LT ¢ Mtefyj Is' dzc j
OtcjOdkzH' 2 0O2f OtOlsksOter dz B ' t8' CIs' 8" §f, {CtdsedW
Sdzy jIs' dBOAS @ROMr L jIsjH" . AdWtedzOdzH'™ .oz udzlsilsr
MOS0k o&jd BOME8OkzHOU" dJdzdztseo Oydwdzr 8 BOYr 5 tg
1 Ctsdzsedwdzr 8 utcO3Is™ dz 83lsr 2O0RBISOBOMr L jlskzH® 6 |

s' dzls MEjLABAEjteC j sSIs* € udzlslsr @ IsOBddd § Otc¢, Wdtst
3" LCozsOY .

Abstract.This article presents a review of the diversity and research status of the flora in the
St ate National Natur al Par ks of ationatRekelopmerd n .
Pl an of the Republic of Kazakhstan wuntil 2 (
Republic of Kazakhstan in 2024, the urgency of increasing the share of specially protected natur
areas (SPNAs) and implementing comprehansiodiversity conservation measures based on an
ecosystem approach is emphasized. A review of studies was conducted focusing on the taxonc
composition of the flora of national parks, the distribution of endemic and rare species, theil
ecological adaptions, and their role in nature conservation. The data on the flora of Bayanauyl,
AltynrEmel, Karkaraly, Burabay, KateMaragay, Charyn, Sayrastigam, Kolsay Lakes,
Dzungarian Alatau, Buyratau, Tarbagatay, Ulytau, and Kokshetau national parks were analyzec
and the species richness of plants as well as their ecological and phytocoenotic characteristics we
described. In the territory of the Kokshetau State National Nature Park, rare and endangered plat
species listed in the Red Book were analyzed,taking o account their di s
branches. The results highlight the importance of developing a digital database on the flora of tt
Kokshetau State National Park. This database integrates taxonomic and areal information on plal
species, ensuring accessibility of data for ecological monitoring and scientific research.
Digitalization is viewed as an innovative approach in the conservation and management of th

124


mailto:durmekbaeva@mail.ru
mailto:*guline@mail.ru

biodiversity of national parks and can serve as an effective tool for ensugiamat environmental
stability in the future.
Keywords: State National Natural Park, flora, biodiversity, taxonomy, Red Book.
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1 0ydtsdzOdz detsets f d&zOdzO twOLoadlsdw t ifMmMfkedzdsd s
COLBAE JtejLdHjdksO (imMfezeddSd sOLORMISOd o
o jdzdyjddy Htsdzd tshtBt ttrteOd j g & Pikq c ®nded - € |
jto 5 MsRteOdzj dzd BIGOL dessBGOL dW dzO tsfydatso j
Mimdzy Hso Odzd 2, d2OJ OO dzj deder » 2O B tejHjdzj dzdd st
cCtse, wOMYtesmMisteOdzj ded W 1 deH jedfdpidg¢As2d Om O ISdPA
tcOdzj fHtedtetsH' . 17" dzd HtesOdzOdzdL qtetso Odz" H Odzdz"
IsT dzj B3j dz, s O OtcOLOKCOE RL OB ® D c Bl 5 &b w2 M
dzc OtemC d2 ¢ z0Okz, 1 z22tcOlPBLh ploOB®B,0c BEO0LEC
Hsotsj] BBGOIMIse s wQfffsldsiydedi@ts Isdd ydj A S1dS% s detdiests | dzdzts
MkzH OteMmlse j dzdesets dzZOYydtsdzOdz! dztse s ftedtesH dzse 5
yjLoshdj odH" tOfisjdd2, L Oty @i jtomnf o6
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D OL OYifisipidz B dzd € Ofyr dgH O BdsOdzEOdzs n todz' dz' CIs*
BOY MOIsT dzH O L OCIdS Odzr ¥ " OtcOfizPigerj ¢ fylisisis OBy QO
Y " tcOdzH OtsdzizO dadiz 4 DO wydd y j Isls | g geddsilz tc 'OfO,L OY s @ ez B dzd €
1 toj L dH j2024y dziz@BON * dzH jHGLEN Otcdzr D¢ BPdzOY B @ dzB dzd ¢ O M
2029 Y " zOHOj 2 ' et SH PR s OB & " Isfidds byt Otedzj @' L ¢
BOMr ddH ™ Y ls®O'tetf tzlj @Y §tc O O dsO@se dipafdzO Y Is @ tezj frpdzza OB s zr o
sOB" &ZOgtsOdzEOdzls Il s@zdz'ySlskz] fipQ@Y Isd " d3H ° BOMY Otelz
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rofmr dz emM' dBH' S Isjtc OolsslstesWilsr e OdzadL dBH j to
Hjwej2 dz Odzr'f > OlIsr to. pfp' 3" € Islitcdzj te" dz' W O
" tcOYIsr dzr O" dz BOY '™ dzO2Isr @B 'dap@H 'L.¢' W OSCIstste B Sdz'

DOL OVWiltGa® r Y ts0 Ot MO HODT EM" d@BH " CIsj toH " ¥
sdzf W 0210tcdzr yIs©O2 BEWM ¢ 1 dgH j d3H N¥Ddel toj dzd €I
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sl ¢jdzH § Iz, Mdtej & Isitcdzj toH " L Otsldzis € § ® {ize ¥ dzQits dzd €
Wdlstsyj deslsd S Odzr v IsOdzHOE " i3 MlsOter Y N2j dz Islte
syjdesL HOtGH™ W Islitcdz" € -PyYywcP@c d Bl bdzg e W
~dd@dwdzry CEtemjlsS hilsjte' Ljtelslsjdz' f Is' 6T
Is* € Ypdzj Yty Gklp @D Ed) S fIs° ¢ Cpfp’
dz" misr .
jtolslsjlz di3OIsj tcd OdzH Oter d3j dz b H ' flsj tc
OYimisifdz B dzd ¢ OfMr dz" W 1 OV dzOkr dz, ¢ dzlsr dzj d3j dz,
dz, HEYIROBsE ZMO2 CERZHjt' , r sWDOH dif def@ibzRjz "
J Ok Mmdwylsr d&j igdzj S jlsls' ¢ ndzlslsry IsOGBdOod
rdgdH jBdjIslsj to IsOdzH Odz" 1, EfM' ddH "' CIsj toH" ' W Is
syjdslksdsod v jtjsShjd Ckjte’ Mdf OlslsOdzH " . (
sdzsdizdwv dz" vy yY"ttOd3¥ dz Odz" YIsOkDO, 1 dzH j d3H |
tcH' W { Ctsdzsedwdzry Bj2' ®BHjdzkz' dz Yy pbpdzj IsOBJO
jJtelslsjkz 3" di MlsOter ¢csEeECh jlsOkze &) Bdzd Cilsls® €
OY L jtelslsj zdzjOR dglgyd tyz ldd' iyt dz dgj ¢ " L " dgH j, ¢ . R
Cifp ynLjej OfmrtrdHr. JJittBOted?2 1ldze' dzj te' dz
g YOB' dzZH OdzDOdz DH' M’ Y sdzH Odz" dzH " . r d dzO dzO ¢
dz' ¢ Odgr YIsOk ypdzgj qlN2jdzjlz "3 mMlsOter dzO ff O2 |

pfM' ditlt€dzj tc' dz Odz" YIsOk B Otcr fifs]Hze ) ¢ ¢ ztktzO M © ( €
sftcj Hj dzdlsj dz tc OMIB] fdagf B | SSIOjL O n Mtk O 2200 'd7@ Idz0 wzH o3 dz
zOIs™ dzh O Ol Okz zOte" [&].das.d3j Wzf zPts @ dz®dnls da® fp 2 ¢ j fMls
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Odzr YIsOdzH T
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Y"tcOYmwdzj ¢ EQRj d@gzOday pDdzj d3Hj IstsO'" L rodgh T ster dzH O |
WdzstcOdzr ¥ bpDtelslitedz dz2 6 B2 dzh O HO Jjtoj ¢ QO tods rdz
sl Cls* Ef' &gH* € It Bjdzeg' dz' 11966 . 31 e Gesd
Ljteslsjlzdzjte' OpigR Odzgh Oz @O dzgh © 5631 Islils® Cls' Ef
I"dz Islitedzjte 1022 Iskrfp, 126 Ik"y"™ BHOMY O X OIsOHT
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BoMjdzj dzj teH' hjhbkzeEj UGBS dH' § BjtejH' . ilsiflsodk
EM' &' OpwEwdYd ¢' [11].

DOL "ML jWHE' Bdbdscdwd vy 0 d' d&H Ok’ MY dsutzj
sidig ©' d2 W Ok Odz kltd & ¢ d MOylOk. rOnr & E
Y SEjESL Ej Sk’ W OXOOhyr kiesWdSOd ¥ Hjwej2 d2 yo

LCBYNdJjdzjteH W Is"tcOYISr dzf OF dz YORBISOBOMr L J BYIS'
sltcdz” ¢ Y"tcOd3r dzH OD "-OYE L3 jj ej dpjsg jiedz Hnfip'daRHO'2C Is j toH
ndBdwWdzry CeEtemilsS  hisjt’ OHOMRdz" ¥ h OtelzOh r dz' vy,
McdztOP2 L jtolslsjdzjls' dz OEdBOYY O X OVT" dz StedzOdzOfmy Odz
s Cjdzj?2 BO2dzOdz Mlisr .

DOL OY M @zlze dzd € O dzH OO BBy BBz € j sls' € " dzls s T
BJHJjt' dz' W pDlslitedz &z ¢ dgj Y pdagy IsOsdOd Jtej €hjd
BOY OdzOHO " dzlslsr y fOteSIsjteH' W EM' d3H' € digl tsalzjde' d
S"tcDr HOdz Yr MYy Oh O hisdzke Y OMOdzH T .

1 OW dzOkr dz g dgdzj S ilsls® € "dzlslsr y sOBdod § Ote¢”’

DtorLrdz €' IsOBr dzO jdzg ' L " dzc j dz Alrfgs ghminosa(k.) Gaertn,y 5
Adonis vernalisL., Pulsatilla patend.., Stipa pennatd.., Tulipa patens)l ' dz' -dg§ dzd Is stc d
BEdXZ &3 WhsteOdzr Yy BO2dzr vYIsr yn2jdz' ' € jkd3j dz,
02 &20dzr MOHT . [ &zOHT'T W diBOIsj ted OdzH Oter § OteC s’ w B

d. 1. skftedwdstwo JXX dahOMmjHels™ " dzH O ©BMr E VW'
YOWO ybpdzgj Mdtej & blltedzj cH' Odzr YIsOf, 1 OwWdzgOEkr dz I
1 OV dzOk" dz W dzstc OM'd s dasdsffC @dzy v Is" O HOdz Mdy§ O

ritee" L dzejdz L jtelslsj dzgagtkg G 4 B2 € j Mczlsls Oy ddO@B ¢t
518 Y00t MOISr HOD' EM' BH" € Isnt' EMjl’ d& Odz
pfp' &3 " BIOJMeHE W Efh " &2 ¢6° (496 I©nt') YOBryYylk"yT"d
Sntdzj to' 2 wy Q' V7I96' ¥ ' dgi0'daz®@teg ,3 ,(WBldBs s te) MY sS5t6.0dzr

1 OV dzOk" iz IsOEzdzOter dzZH©® C jLH jMjIs' dz2 { dzgH jJ d3H '
Ljtllsjlkzdzjte O2BOYITY JjtjChjdz' ClsjtoH ohr Is
BOWT LHT dzr D'. izl €k Isdzd Isd wist2] 8" ¥ BBeOBDEEO 14 ISk
sinteH' W CjLHiMjls' dZ dz Odz YIsOD Odz. vlltedzj toH " W
EM" iBH," C@drtel CSsdzsedwdzr Y BJ2' d3Hj dzz' [BBs20 28 Oy ' &
Bodz' Bislsjteey MpD2CifMm Y Odir  c@AaastcOdzl F] Is' L[ 'ty 17 ¢
BOM"r d3 Is" Y " d3H O M lasie@aceay, ORD&rEae, dddassicaceae, Fabaceae, Rosaceae
Caryophyllaceae, Lamiaceae, Apiacegep d&gcrophulariaceaey Ols OH ' . I ndz Ismy
B Otcdz" Y Is Il to dzj te HY Dedzj 5 7Is 77 %) Is-O te HC' ' vid\jteinBia, 5CArex, Allium,
Potentilla, Veronicaj b dggtragaluss 2z mils Oter j W ' tof skzr MisOQteHTr W Y
f sdzd 3steW Isr Btsdzr f IsOB"™ &zOH'" . wtsdz &3 &z Yy OlsOte, 7
Odzr YIsOdzoOdz. opf" dgH ' CIsjtoH ' W RBEBEOYE it YOO zOzH H D
sdkzOte 83 Iskrfp, 39 Ik"yr BHOMY O X OLOHT [ 17].

DOL Oy iPlz@IR 0" dzH O (Msder v “h " dzH jp G jcdgEO,W dz@larzde
3 dg3dzj S jIsls® € nmdzlslsry IsOBdod ¢ OtClilsj to' dzH jRosab. dzj
skzr imr dzO0 X Ols®ls B. dafkdsicaiRagellcRegel ex JuzR. spinosissima., R. majalis
Herrm. (R. cinnamomed..), R. acicularisL., R.laxaRet z R padzjal. ) BddzisG
Dtolsll tode' jdB Isals jdz tsdzOtcH' W SOSCMtsdatsdzd W dzr v dHj dalsd W d
B3j dz BOHEG SYzds j deslsdfIsjlz DH'  MIsjte' dgj dgj @' L HJ dzG
ELJCIsCdztct)] ) H ' . ¢ dz’RdzalOdz lslg e Cdzi e B dtsOdzEzOdzls|
MOdzr Mis™ tc dzO dzr sOdzH Oz nh*dz Or dzn a3 Y " dzH'™ dz' Y Y
B HdYddzOH O, IOBOY EdzgjtcC D' B dgH] Y Ddzgj MmMpDdEH ' €
[18].

2015 yr dz d. ¢. RO ONMNjdzC 5 Ot dzh atstc O fry'r ddzOr
Y dzy Odey Of " @yl ddiQ tatm "pOMOY, 10 Is"yr osH Of, 15 &
dSddzH’ G Odzr yYsOMO [19], 2022 ' d wdzy ¢ dzC
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Is Il tc dBpdea tgrkestanicd/ioladissectsy D dzj Is. Bdz' )dz BB@W d3HCQD Odz. o sdzf
O2BOYIsry LjtllsjdkzkzH' W pDdz' HJ XJibS d CMmM'L JCJ

1 OteSIsrw oy Mdsd  dzOsW Bted3OdzOte’r W dzsteOdzr W h OdBC
HDte' dz' € Ypdzj Is.B. tjMmMktemlsr y bksflsOtc Cjw "Mmr dz
sOCMdetsdzdwdzr v s L " dBHjtoH" d3j dgj HY d3j dzls Is" tcDr Mr

ddzlsrag] dz 3y B3z B Blsls©edizd § Ot WhktsteOmr Jto
hEdzy 2Isls’ -HYOmaRjdz' FOO2 BOY s Otey ®ldzji MG 4 ° s B rdzigH @AY
skr fipH j8B 0OMISsOZ EM" &BH" € Islite’ CJjLHJMJH . DOL O
GlldzH' EM' dBHE'C ISG jstHH WM 2" sy " dz Islltedzj toH " W 1 § t5dzt
yopdzfj EfM' d3H' Clsjtc Yy OE"™ &3H Ofpls™ O Y "ter dzf d3f dzH OO
DtolsliBieddz” S Isj te’ dzgH ] IsOtc O dzD O dz. ddtcd & ypdzgy YB27 &
f OtcS OkzdROODHdzdz® HBBde ZBMY Odz 02 BODT" dzO VOO Isbp dz
Is Otc ©dzD O dz.

COdzlsr dzj d3j d&ze IsOB dOd { OtcAlium ¥ dztk tc @f)delzww 4 Is ‘IsLii‘t
PotentillaL. Iskzr mr dz" w 5 IIslite' dz § dzG ' L & ‘AiymdairsszD@itis. [
Popr sw0DO®Is @z nh*"d Odzooh twjls CEeEteMmjls’' dzeaj dz. ¢ d
Is ©B ' dPoténtila rectal. ISl tc Jwulsimls" ¢ rtswoOte G jtsBESISO
Is* € j dzG J dz. DOL OYMIsOdz t § MY B dzdPoténfijla dgrintonididdsis. tc © fn)
Bie. Isll®©yds''w edglz BStedzr SCEtemyls’ dzajde [ 21] .

ddzlsr dz [ dsj d&z [ 1u)l jwBjSlkjt' YddzOOo"r dzgh © f Otc¢
Mdtej ¢ CJjLHJMil d EM' BBH  Clsjtc sEZtcOdzr OO €CE e

DOty OWRPdedzj € jIsls' € " dzlslsr vy IsOBdod f Ote¢ tc j
3 d3dzy S Jilsls® € mdzlslsry IsOBdod Ot  dz' w W dztstecOMmr
st d Ohr yls"yr d3dHr dzOteH ™ W 3 Isnt' d §O0fsttslsd
Yr dzOdzgdw siite” dz YORBISIH " . 4 GJdeasj dz2, DHJIBJd HPWJ S
sntcej Ndlbkz' BIBRBE d, 5 st D OL Barigis Ratkdzalensisd " L
Sphagnum tere8etula kirghisorumPapaver gracileAdonis vernaliy

vs.l. 1dCOttjoa 0O Bjd 1 .4. [ itdtsd® {fOtlflsjc’®
WdlstsW gzsfje©Oh jdz' Clsjte' dz L jelslsjaejdz [ 25] .

1l EtcOB O2 B3 Bdzj € jIsls® € " dzlslsr oy sOBdod f Ot
Y stecO@BOyrjls jlsjls' dz Wdzste©O 1 dzj dzgj delslsjto' dzg' W BOW' L
HSWOD' sdeyr dzH" YIsOteHO B"dz EW' toH | Odteyjl€Okzls Il tosiz
L Ctsdztse W dzr Y Y OODHO2" dz BODOA&OE 3 D dzj Odzlste s ts
BOODMIsr d&zHO B' tcY OlsOte O" dz" &3d JwBj CIsjtc Y Oter vy CEI

¢ dzo Oh yr Cdhjdan’ NI d3' rls O dzZwOdee @a' d dz0 d3d dz
(2013) Ljtlsj Bi&ptt2. Qi dzOg Il D10 dzé j dz + €M j H(
dzij 'L " dzH] 1 kOB O2 "dzlslsry OGS  dzgH] CJLHJMiIs'
Dr LGz sOB " dz@ j dz@ ' L ‘' dxdopisiaverBalisle, fi\inuk Hglutihdsa' (1) Géertn,
Cypripedium calceolud.., Drosera rotundifoliaL., Sphagnum teregSchimp.) Angst). dzOy Is
CJLHjthtUdsOfe Y Is,GdzOfcr  Wissfis] §h j &' Qcldg] istz'ddw s Qtc €
Ok 3OO0 figd BYDEE tc B dzG | dzHOjdAADHO W 2 Y @'H Qudfi'ls ‘OdzHlg dw ' d p O
[26].

[ Mryr dzn Oter DOL OY "oy h B1YOd® O B glztzw | 6 telERQ dz
1l ztcOBO2¢e "dzlsls'y Ot OEZBOD" dzHO® EMjls’ dz 23 f
Jadzls' 6" dzgjdz [ 27] .

R. ¢. Mmtclzfls Odzj 9 O, .1 . skftcdwdzse ypdaj .

)

I k@B 02 vdzskT Yy §O®C' dzHjE' Mdi S bitdjtH' W LC
QJthZH k"©Dr HO MYy OklOkZDOdz. ¢olbstedOt Mt ¢
BOWT LT dz 02y dgH Of , Sd&OEH' W MOYlOdkz d&pMmj dj dj s

2022 yrdzr das.OYj.o silpEZg] Is. B. DOdzr d@3H Ote cl ztcC
tdMieedzdCOMr dz" w D" L rdz €°IsOB" dzO J dz¢ ' L 'Adiwhif dz
volgensis,A.  vernalis Pulsatilla  patensCypripedium  calceolygChimaphila  umbelata
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Dactylorhiza fuchsjiTulipa patensDrosera rotundifolia) yj detsff s Zdzw ydw dzOter d
Stels OdzOter dz, W Gtsdppeztby ez Y CEtemMilsS  hilsjte' dz L jts
© h ' dgygripedium calceoly®rosera rotundifoliay b diglipa patendf s 2 dzv yd v dzOt
NB2r &z Yy @Bz BoYtI®EZ [ 29] .

1 2tcOB O2 3 dgdzy S JjIsls® € " dzlslsToy soBdod OGS
BtsOdzzOdzs Il todz' dz' € Is” MOYIlsOkHOODT BOW" L' dz CEt
BOteh czdsGE O DH' M’ dBj dz ypdzgj Is"wLOYI" 11ldze"' JjQEzOL
Bsded ststed dze Oty dzf Odz' YIsOdzDOdz. A dzste® 3" dzOH O2
B"IsOdkzOte, ) Otels™ &zG2 B"IsOd&zOte, CEf " d&zH" ¥V, J4&°" )T
stsflsOte B2 dzgh O CMjtesWdlslsjte (36, 34%) d3j dz YB3d L
B3d &2 cdqHisWdIsIsjteH" W (8, 72%) lIHdziMm' O2k0ttdz” YIsO:

cl kZtcOBO2e 3 @3z Cilsls' € "dzslsry IsOBdod f Ote¢
EfM' &3’ WOYPELGH HY h SO edzOdzD Odz tStelsOdz" O BSdZr §f SO
tdMfzBdzd ¢ OMr dz" wdz® " § dzelz LS "dis@Bdz 11 snHtH" W YOL
Odz" YIsOdzn ™ . [ dzCPmlsatillwvflayeseen@mrmagi@a umbellataFritillaria meleagris,
Adonis volgensjsDactylorhiza fuchsiji Cladium mariscus Nymphaea albaGoodyera repens
Dactylorhiza incanatay b dzgj B OMY O Islitcdzj 6 3 OISOHT [ 31] . or
Otej OdzHr v JtedChjdz CSlsjte’" dz Y OtOMmIsr ter ff , Y BtcD Ok
3 OfOdzo O dz. cf' tej My tej Ctoj Oydw dzr Yy Yrfmr dgHr Is E
YOy JjBIOMO Cetemils' dze j dz

r odz r Odzo OdzH O, B"dz jwBjSCIsjte 1 EtcOBO2 " dzlsk
B' tedzj N j dBOWr LHT BOD'M slsOte" dz O2Y" dgH ©O2HT" . 1 ' tc'
SdzOteH™ W ISOtcOdzz O 3OO’ dz dzOY Is' dzOk; J ¢ ' dgh ' Hj dz,
sOdzn O M " dzh ' H | dg, Odzstcsf sejdzH " & WOCIBtodzOtGHT™ W
dzj 6" LHjdzc jdz YstcDOEZ "N OtcOd&zOter dz "M dgz. 1 " dz L j te
DOL OY MisBOfisiddOEe dw dzf ¥ bpDliltedz" dz' €ls' MOYISOEZHT W fls
HDdzg j dzH °

b6. v. mEmoOddetse, w.s. [JBI"BO, Z.1. T ktedzj EB
¢l EcOBO2e [ nul 02 OO ( Ol j cOdzr v OEkOMmr ,
CdHieRj s stesdzsedW dzr ¥, cEdHEsWdLJSOdz v 3ybdaj ¢
Mzl h Ec¢"' dzH ' dzj ten dlaw derdy Y @hgaf jylsls j .o ; W dzstc O 3
L Csdzsedw-azn ' 3y PRdey Is.B.) CJhjdan’ L jtolslsj dze j dz
ySteh Ooedsd@ dzr W MOy O dz 4 Oy MOtelsk, + CsyN2jdj &,
hOOdkOte oijdz "Mr dz¥ MIsOte pL ' tedzj dzgcjdz [ 30, 32, 3

SOlsdzy OcODO2 BIdBMW jtcOdzr ¥ yYtster O Okd3OD - dzH C
oPkzry EfM" BH' ¢ bt EMJH' HJj§ BBd OdOHT . [ d&
jdzge" L dze jdz. (¥ CEYf &OROIDO dp Gl @H rd3H OGifipareap Ols
ClteH J dz' G Astkraceal] tc tc @z h O dzcRosdmeagdzj g O t§ O O Rannguaceae) (
B" th OY Is" YFalmgeed@m s vtaf (Y Eydrjaeeakj,tc Y O dzO Gdryopbylsdap (

]. 0. 1 cdzBtslstse, . 1. ¢ded md dsts @, d. d. sjyo2¢d
DOL OYdfjlsd@ dg s Olstsdzy Otc QD O2e [ MNul)l Wkttt dzCeadtillejpOw O

pallida, Cypripedium guttatum, Spiranthes australi® dzj Is. B . ) . r soOter MOl
101 Isnt" nh' dz YyOU0O ISOOdkzkz tr dHOEOWKCOPBR ] ] R
"dzlsldsOe dOd f OteC A8t dza padowWd g dsi nat us, Bl ys
ST tedzj te° (o. al ba, C. bigel owi i, C. b«x b a

melananthiformis, C. obtusata, C. panicea, C. riparia, C. turkestanica), Castilleja pallida,
Corallorhiza trifida, Cypripedium guttatum, Fumaria vaillantii, Juncus castaneus, Lathyrus krylovii,
Ledum palustre, Lepidium apetalum, Luzula sibirica, Mytacdracteate, Spiranthes australis,
Veronica | sessiliflora, Wal dheeifmhided ‘tSrls jdia c tQ
[34].

S Olstsdzy Otc©OD O2 d3d dgdzy € 4 sls® € "dzlslsr oy sOsdod
BOtodzr 0 393 Islite/ sl tc tsSc@IOBO O Qtc 2y ' vizi © dzez Pdz 3 8
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Huperzia selagdL.) Bernh. ex Schrank et MartPaeonia anomald.., P. hybridaPall, Rheum
altaicum Losinsk, Rhodiola rosed.., Fornicium carthamoideéwilld.) Kamelin (= Rhaponticum
carthamoidegWilld.) lljin. ), Lilium pilosiusculun{Freyn) Miscz. (= L. martagonL.), Erythronium
sibiricum (Fisch. et C A. Mey)Kr yl ov 3y p dzj D a c {Drude) $06.is 21 & dzjf tel
DOL OYMis@dfde'jW& Npdzj Y27 dzrf Cjlsk yoOkzfy' BOt ETM
Il . [ . u'Okzlshddigio Is. B. DOdzr BHOGHT W jwBjCls]te' dz
3 dgdzg S JIsls® € nmdzlslsry IsOBdod §Oté& dz w M’ d3H" CIs,
yDdzgj Bdzr W Y OODHO2" dz BOODO&ZzOEZ dzjc' L " dzgHj Yllted L
[ 1u] EfM' dg@BC ldzf z" W CjJw Mis'" CIs' € IOtOdzlzr Okz i30)
EfM' d3H! Tsdieffisd sdes 3w dz" v Isdilsjte’ dzgJ dzi 6° L HJ dzG j d
Oz Odz Isltedz dz' 6°' dz BODOZOEZ W datstedmisds Odzr v b
YOMBISI H' Ote S IH 'L IsSg i’ dg OB " dg" dzf W Wazsted misd ¢ Odzr Y
s"yr BHOMY O X OIsOIsr dz 915 EM' d©BGH" € Isllitedzj to' dzj dz
BO2dzr O dz CeEtem] Ispw’j d3[ Q0 Jdsdzd @ PRIEOU; ' dzlslsr vy f Ofte
ShtedzZ" ¢ Y"tcOdz" Odz' i@z PIsOR4AdzIsTY " s OMY O B ' t6°
vslitedzj cH' W BOMr d3 BE A& ¢ Rosaceae, Lami aceae,
Ranuncul aceae, Tamaricaceae )bdzj Rhamnaceae
utsdz’ d3j dz Y OOt Y s00Otr MOIsr HODT EM" digH " Clsj te
Y "tcOD QdzOtec H ' Jno pseddozappoid¢Ruksans) MartAz or i n et Mavrod
WdtsteOmr 1uh' dz YyOwo it tjls' dzghj Is' € j dzec j dzg' B J
Jdzg "L ' &z jdz [ 38] . C¢cSsE&MNO2 CEdHjtt' € d3j dgdzj € j ISlis*
DRNAG ] HJ2 dz2 EL IsOBdOd ttlsOMmr dzh @ MOY Is ©dz0-O dz.
zZ Odg hrtgh Ofmr BOM" d3. v Oz dzr BJIsCj2dzjtoH j ozh j d
MOWw" tOkzY " dzOYikks@2OWO df' daizfp] s dzr dzOdz S J L HJ M W j.dz
OMmlsOd3 Islil toH ' YORISHT . DOL OYMIsOdzdzr ¥ D' 1©9'Stipa ¢ °
kungessanaRoshev, Adonis chrysocyathublook. f. & Thomson Adonis tianschanicaRege]
Erysimum aurantiacunAndrz. ex DC, Picea schrenkian&isch. & C.A. Meyy b dzi Is. B . .
[Tl OEdBODr dzH OD" OL tsdzgOdz" ¥ Y pDdgj JdzstcOL s5dzOdzr Y
YOk iBH OMsy LS OQdes 'dz S jLH] L jtlslsjdz §, .HtsdBd zOdzls Is
r sUwoOtc ¢ zOlsOkzT BB BBz S jIsls® € "mdzlslsr y IsOBdO(d

kOSMedsddwd ¥ Is'L d 845 IliteH' Y"©O2H' . [d&F
BOMGH' tdzOtc 28 Ilnyr &g Off, BBOBET MHNOEYH O tc Ol k'L
“h ' dgHj 84 Ilsvyr gHOMm, 320 bk 'MyO 3 Cljdjn'. ¢

C'lsOB" d&gO@ jdzc jdz Mdtej & IIslitcdzj teH' W MOde 26. wfsc
tej dzdCIs EfMm' B[40l Isj tc MOz

cl"2tOsOkze "tdzlslstoy f OtcCH "df 1¢) tc O Z@PORO Ydisi"OWD '
Jted Chjdz Clsjte’" dgj dz Isr or L. B O2 d&zOdz" iIsr >y pdzj 5 dzj
h OQdzD" dgH ' N-B @ Oyplzls2 0220 32 dzH OtcH OO T BSlsOdzd € Odz
Y Bter IsT dgHS2M'dzh © ¢4 "2tcOlsOkze " dksls' € sd®y g O ¢ " § O e
SOUHO 610 Iintt' BOts.

cCI1"2K0OlsOkze [vMuv) 1 dHjdBBH' Ypdzj Mdej & EM' dBH '
stels© jCjdz dz OlsOf-O¥,IskB 'Y QIROWISSAZHD2L " &z €' IsOf
N¥Ddaf YB2" &z f BOtO JOlsyOdz 26 Isiitc BOt [ 41

UOteB ODOISO2 "dzlsls' y sOBdOd Ot WhktsteOMmr 16
ISl tc J to j SMerjedsjp dagoagataicq, M. Popovii, Stellepsis tarbagataicaAcantholimon
tarbagataicum Scutellaria irregularisy b dzj Is. B. ) . 1 Otdfls OQlz dgQ Uy f dzHBQlzd
EfM' d3H S e 8 Oz Otc zOteH™ W Mdtej & SCJLHJMilsi dz X D dz,
siLBjMmided Jde' L' dz¢gjdz ¥ 800" Isnis'" €Ils' EM" &g ' €|

vUOteB ODOISO2 d3j dgdzy S 4 Isls® € " dzslsr y IsOBdod Ot
EISCJE § . o WD Corydalistedeburian&ar. etKir. , Mal us si ever si.i
Pall ndwylsr HDt' dz' ¢ EM"  dBH' CIsjteejy Y bpDdzj BEZOGH'™ W
EfMHrtc, B"dz B'tc YO0 dzgOdz EM' d3H ' € jfde,J f jO%c Odzghls'O te:
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BdtdztsedWw, d3d H Fyoftda®j & pEalzH "HioHe " M O dzO dzOtc"™ dzH OO T L
YOty dgl@dizzr dzO B O2 dzOdg' fMilsr . cu OB ODOISO2 €& B34 o3
Hy dzH tetsW dztsteOMmr dz@ W  Isitedz’ € Y "teOd3r dzO Y pdzj Isilte
N¥" A3 MisOter HO YOty" dH' ylte' L' d&zznyj [42, 43].

DOL OYiinjsPfiize dzd S O NC' @BjIs" dg W 2021 ' dzoT |
Mp2CjfMM DOLODOzHT tsB dzr fr Oz BZOD" dzh © ¢ 'ldzr Ok
h QtekzOhr dzr O dzr we B OL Offf dzgH O B Bazy i BOTze Y zkk
fOtCls'" W YOdzf r OkEHOdZ 58,9 @ W GjCIsOtcHr Y "0
Bsdzr f IsOB'" dzOHT . 1 OteS OkdBODWC | Bdztc B®WE W dgrisys O fnto gt
YORsyrt SOEHDEZ v 1 Syl jdzjten’ ¥ i diQycc@radd ys (
N dzr d0az T dzf W W dzste OfMr  y s00Otr MOIsr HOD' EM' BBH " € Is
542 EM BBH" € it dzgj dz Is" tcOdg" v [ B& dzy " eBlEerC h g DL
MOIsr HOD" EM" BH " Clsjtc ( BNISBBB 7L HRMdejlddza8" ),y OMBO g
YORISdHT "dz ISEdZYy " OO OdZOMO IseBjdzjtc d3j dz Yy 't
h T WHOt" dzH GQY frjssedpHjOR2j t6 Ot OM" dzH OO YOLT" YIsOte d3j
CetefMmMd s’ dzejdz [ 45] . SECNh jlsOk EVW' t8' d&jwW | thddOaf
L jtelslsj {, EL JWwBJjCIsjte' dzHd Y OteldivdzO®0dry | t9'dzls© 2]
BOMY OtcDOdz 1816 & dzoTr LEeMfjJHdydwy dBBOIsj ted OdzH C
Y OtcOO®OR@ O dzH Oter H O2dzr Od&zOOhyr Hjtej SCIsj tcB OdBIL 8 2 C

1878 yrdr RBOBRSOEZ ypdzj ¢2' tsOk kOEZ&OWr , |
Ef' &H' Slsjjfiy 82 dzOskwOddMmls R.c. sdssyse Mmdy ol
dj &' L dHy S.t. uvOklkWjlkljtt 1889 yrdr 451 IsI

ANdzstedMisd S Odzr' Y Ypdaj G jtsBBlsOddSOdz ¥ L jtelslsj kzdzj
SECh jlsOE Y tcOIslsOtcr dzH OO syYyh Ok ttedzOdzOMY O0dz Y C
Odz' YEOHT -Ll8BD. y1&EOKL' DOLOYIT W "MOYy hsyr &zOte
1 sEPC O ddmisdisizlsr dzr w 1+ Sy jHdydwmr Y "di3" i yNtg
&3j dz . R. t OyuS somMCOVdy W dmcdescteOW dw fyr ¥ Oter y
SECh jlsOk EVW' t6' ®BtedOdzH" ¥ 1 Sty l12jdzjte’ d2' W dzj ¢ 1
D@YIsrw "mMOY htsyr dzOte" dzr W sy h Ok B Stc &itg diD dekiflde
Y s00Oter MO HODT EM' iBH' € Islitedzjte' dz Odzg" YIsOHT [

1DIsdyjdzjte d3gj dz sOdzy r dzOFE

«<SECHh jlsOkze d3j diddzj CJIsls' G D'OdzIOY "fils Olz@OFOd j PGB!
sOBdOd OBOYISOtH'™ W B ' tc', BdHO W hktsteOdzr ¥ bDtelsil

CSsECNh jlsOkze i dddzj S jIsls' € ndzlslsry IsOBdOd ff Ot
gatsdzlsli fpls' € D5 OL OY(nkOtdds OB dD H @alz’wy Ok OO " dzH O tsted
N dzlslsT Y fOwSls' w 3 Odzfr OkHOd 1820760 26 OcdyQtcO?
234 GO; (o5 YBDSYGEEB5 2502 D3 6 § JHj éz®@; [ BROdzl
10940 @ MsIECh j @@ YD dz @O ¢ ¥ OO 60 N
tstc dzO dzO MY O dz.

ctoW ddzd Odzn™ W IsOBJdODd ) O0DHO2 dzZOtGT d3d dz 1 Sy 112
WhtstcOdzr ¥ yY"tcOdRR" HO jtoj Sh jdzj dgj H'

1€ j fiikgESCh jlsOke [ruu) WdddOdHOwr &j d iedodz

AddzdOdz OlsOk ¢ 2300 Jted3Odzh " dzr Y IsOter
¢ tcys Oqat d dzd O d 527356 O |9 Otc Ok dzl{ eBR'jtlc " dzD *
[ i2CtoaMmMC ] &, -1 "toqas

UBBtcD O2

P27 lsOkz W dd 462346 O (&' o 3B BlIs ' Z .
Ols™ dzH OO T g Iz dzf

1 4 te iWdghdzd O dz' 366256 O || ted B dzso ME 5] 14dtd 0
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Z Odzy Ot W d dzq 35542¢ O |D S MISE B2j0 dzS Ot5] © 0 Y OKZ
¢ [ &3O tzez® B 109406 O | [ e 5O dgH B " ZOY
W dzd O dzr
CSECh jlsOke [uul ¢[tedsOde" B" d&zOy & W d dzd Od
Lijttslsjbdjte' &8 LH' W deplsdyjMm deHj WksSteOd ¥ it
" stehBOkOEr , {CodscdYd ¥ |BEEOOEY & ¢ tlsOROLB A |

BOWr LT O2YyY'" dzH Oy, © Dbirdec jddz Chjdldej ¢ Islitedzj 6 Odz"
WddzdOdzr dz" w Ef" di3H " CIsjte’ 4 BEd d3G6ej, 27 Is"y " dgH (
BO2 Is"yr d3H OfMis Rissacear JugsH Bs@taceaz®umort., RanunculaceagqJids OH ' ;
NdIsdeh' TIRbuspls Pz Glab sdzmf IsOB'"™ &zOH ' .
1dtelslsj dzg j dz W dzstcOdzr w B OM' o3 B B d3' 16 'Io0d tes lddgHd3] frE
sitc MOdz -tz wo OQ&z&OdzH Ote™ dz Y ritd" WsHIlG dgldp t8'%) H * drjOW ts
i3 Iilte (5, 4%) XYbDdz] 1O0NsUYcB %y ™ ZH c@Dtsr . Oy Otcdz
st (82%), Odz HOLO) OtedzOY Is" dzOte & dZOM" d2O 5 st
skrfm fjdz it MOdzr dzO Y OO N jlsj ¢h' s yr dgH (
B'tc' dzg" ' i BResacdad @ ss. (9 Iskzrf, 10 Isillt dzjAsiEydgepe 1 7
Dumort. (7 Ikrfg, 7 Isit dzjidRafggculecend 6 83, Q4 BE
dzj d3d Mmd 7, 2 %) . Fghpameni n ovlO IP@mapi@aieael us s . sy r d3t
stc dzO dzO MYy O dz, sSdzOteH™ W Dty 02 Mr M dzH Oy BlsAigdeniadpae 3
Newman, Orchidaceae Juss., Apiaceae Lindl.,, LamiaceaeL i n d | . ,Salicgceadz\lirb.
sy 3HOMIsOter dz" w Dty ©2Mr mfr dzn © 2 IsRubidgeae ugsdz -
sy d3H Ol dds®r Iy, 2 I©NtHjdz, Odz YOO O®gzdds'j Wl d3H Of
1Jtelslsjlz dzoplsdy J dzj te' CeEteMmj-dzg'CY dzg § B3O dzis E € B § bzC
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AbstractThe biodiversity of Yemen's natural reserves is one of the most important
environmental resources in the Arabian Peninsula. This unique geographic location and wid:
climatic diversity have created environments rich in rare and endemic plant and animal specie:
However, thé natural wealth faces increasing threats, most notably war, climate change, humar
greed, and excessive logging. These threats have led to the deterioration of natural habitats a
altered the behavior of organisms in terms of feeding, reproduction, agrétron patterns. This
study aims to shed light on the most prominent of these threats and analyze their behavioral a
environmental impacts on species within the reserves, while offering practical solutions and scientif
recommendations for biodiversitpnservation. It also emphasizes the need to enhance national anc
international support for the inclusion of Yemen's reserves in global networks, to preserve thi
threatened natural heritage and ensure its sustainability for future generations.

K e y w a Biadizersity, Nature Reserves, Climate Change, War Machine, Stolen Heritage

0 dedetsls Omycsj dzdz’ 6 lsOBdUd 3’ 3kOE’ d 6 BdBh ks
LCsdtsedwdzr 8 toj MztemlsOwr dzr 6 B' 6 BiSd § kOB’ d&ZO
s &zd BOlsHste I8t ez’ &2 ¢° MM ogH ' Clsjtc d3j dz 3 Odelz Ot Ot H '

sttodjtc' dzj BO2 BElSO 3uH' . (&O2HO, BOH)EaF EY:(
OdkH' &5j &z MEBYT MsOEYO, CdddiOlsls' 6 ML k' daj, OH
k'] CEMECEEROHT . I1ud 30k fljte sOsddd Is' th ' d

EOBO3Odzz, CMe-gtsdzypdeg' ®RM' Iutdr i’ dzd szdzas tedz O
MLGjtole' daj pCjczn' . sofip L3O I jlsizivie HO 6o o QO 6T L H
ybdaj ©&dzOmdksddvedf 8 plstd d Sk' MO3ksOk B2
dr dzr &3 uMr dF MsOH' ufr dzO ' e §f, ScBudkOtcy P
LCsdsedw dr 8 pfjtc-Gi3 Iatifrn GOL ' [fdz ISModznfOAs n 69 O dz Is
Sdr 6 BEEZON O3 dzubHE@BD3MNd 9' &z 30BsO&OM L |k
03 0deHT 8 3 j & dzjtee) 3BsMkHT udlslsr @8 ypdaj ¢ Odr @
CMiefjlsjn' .

sl 2 Ea 1Bt 0 dzk O dids @ i s i i@ O 18  CUiDBaT | dzZ0 620 dzo O
B 0.

O dzdetsls Oy dBscOL detstsBtcOL ] HtodtesHd 7 L Oftse jHz
Ndzj 2hda L SBdsEdUiMSdR tjMkehmse ¢ttOod2 MS e
sy jddj d hdesSts] CkdBOsdujmSts] ©OL dstse
Hy &3d ydz" &sd o dH @RI e ®fglezl dd2 [ HA&ZOCE LIt {t
Odz€ do O Isfmw ff tOmlskzh ddzd FectetsL Odzd, ftojYHJ
dzte j yd MEs2 Y OHdsMlss 8 d YtedL d3j tedzs?2 o' tokzB Gt
mMomMlsswdzedw JjMmlsjMmise j dgdes?2 Mtcj HY] dzth® d s ©dz@ tlzd d A3t @ d3
fdlsOdzed™, tcOL i3detsy Jded™¥ d RBJcteOY( tsdettf s dgdflg 3. fyef,
dZzodetdzj j Mkh jMmlse jdedzr | dL 1 Isdr EcetesL d f tcetsOdz
oLHj2Msoad] dz2O0 oadH'™, B0 fcdL OFtsaz] i dzdC (
d dOkzyde j tojCtsdijdHOydd s MmMtshtcOdzj dad s BdtstcO
dzj sBrtSHJd@3sMiIs! EMmddzj dzgdvw dzOydtsdzOdz! dzts?2 d oz q H Iz«

136


mailto:ahlam736196@gmail.com

B4 d3d 20 © cGcdtsBOdz dz" § M lsd Hidts iyt ~tctordz] dzd # s 1Lt
dzOMmdzj HdY d BBiMY Jjujdd™w Jjets EMss2ydetsmisd Hdv

sdzt yjor j dte@:dzstsBtcOL d ], ltedtotsH dz" | L Of t5¢
l 5§ dzdzOw B3ON" d dzO@, ULV CtCOH | dedztsj dzOfmdzj H (4

Introduction

Biodiversity is an invaluable naturaksource, as it represents the foundation for the
sustainability of life on planet Earth. Yemen is distinguished by its unique geographical location &
the confluence of the continents of Asia and Africa and on the shores of the Red and Arabian Se
making it one of the richest countries in the Arabian Peninsula in terms of biodiversity. This uniqu
location has given it exceptional climatic and geographical diversity; from the warm coasts of th
Red Sea and the Gulf of Aden, to mountains, plains, andygalpassing through the dry deserts
whose sands conceal life delicately adapted to harsh conditions. Therefore, Yemen abounds with r
biodiversity, including hundreds of species of birds, reptiles, plants, mammals, and marine organisn
many of which a& found only on its land. Even its marine life enjoys a fertile environment and
nutrientrich waters, making it an ideal habitat for fish, coral reefs, and sea turtles.

Nature reserves form a vital network for preserving biodiversity. They protect bainthtare
species, and provide essential environmental services (water, soil, climate, pollination) that contribt
to enhancing environmental sustainability and supporting scientific research and environment
education for future generations.

Recognizig this unique value, the Yemeni government has been keen since the beginning
the millennium to protect this natural wealth by declaring a number of nature reserves to preserve
environmental resources and protect this precious global heritage feotinréat of extinction and
deterioration. Among the declared reserves are the Bar'a Reserve (Hodeidah), the Kamaran Mat
Reserve, the Atmah Reserve (Dhamar), the Malhan Reserve (Al Mahwit), and the Dhahiriya Reser
(Sa'dah), among other areas charapgerby unigue biodiversity. However, these efforts have faced
significant challenges that have prevented the achievement of sustainable protection goals. Thi
paradises have not been spared harm, having been torn apart by political and economic thises anc
successive wars that the country has witnessed in recent years. These crises have weakened
institutions and neglected environmental oversight. Forests have been subjected to deforestation
overgrazing, and natural habitats for wildlife hawvardiled. It's not just the war machine that has
harmed the reserves; climate change is also casting a harsh shadow over this delicate beauty.
creatures of the Earth, who were never the cause of this climate imbalance, are now paying the pi
for a crange they did not create, bearing the brunt of disasters they were not responsible for.

Heavy rains suddenly fall, erratically, and torrential floods sweep away farmland, along witt
its people, animals, and plants, leaving behind barren lands and besv#date searching for shelter.
Droughts extend for weeks, causing crops to wither, birds to migrate, and grass to perish. Fertili
turns to thirst, and life becomes a daily struggle for survival.

The creatures in Yemen's resefvdsrds, Arabian leopardgiazelles, plants, insects, fish, and
coral reef are now on the brink of danger, lacking anyone to protect them, and silently crying ou
in the face of a world preoccupied with its own conflicts. Who will protect this vulnerable creature’
Who will listento his groans? Who will look after him in a country exhausted by wars and lacking
the means to protect it from disasters?

The environmental and global importance of Yemeni reserves

Yemen's natural reserves represent unique examples of the biodiversitg @rdabian
Peninsula, hosting ecosystems rich with endemic and endangered species. In the Anah Reserve (|
rare bird species such as the Yemeni bulbul and the Yemeni thrush are found, while the Malh
Reserve (Al Mahwit) houses predators such as thedya the Arabian leopard, along with ancient
trees over 300 years old and medicinal plants of ecological and economic value.

The Bara Reserve (Al Hudaydah) is known for the presence of-tailidel mongooses and
baboons, while the Kamaran Coastal Reset@®me to marine species such as dolphins and pink
backed pelicans, in addition to mangrove forests that play a vital role in coastal protection. Tt
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Atmah Reserve (Dhamar), rich in ancient trees in large numbers and spread across multiple regic
boass rare plants such as wild olives, atam trees, and wild pomegranates, which are found only
three countries: China, Spain, and Yemen. The red fox and the Yemeni goldfinch have also be
observed. Meanwhile, the Dhaher Reserve (Saada) contains a wiely @drbirds, such as the
kingfisher and the golden sparrow, as well as endangered species such as the cheetah and ¢
poisonous reptiles such as the black snake and the cobra [1]. This unique biodiversity, spread aci
various Yemeni reserves, reflect®@men’s importance as a vital center of natural diversity in the
region and qualifies it to join the UNESCO World Heritage Site Network, given its rich and
threatened natural heritage.

Initial Data and Research Methods Main threats to biodiversity ifemeni nature reserves:

- Environmental degradation caused by war and political crises.

Among the most prominent challenges facing Yemeni nature reserves are the effects of tl
ongoing war, which has led to the destruction of environmental infrastruth@&eabsence of
institutional oversight, the expansion of poaching and logging, and the degradation of natural habita
Waves of displacement have also put population pressure on natural resources within the resen
increasing their depletion rates.

- Climate Change

Yemen is experiencing rapid climate change, most notably rising temperatures and declinir
rainfall, leading to desertification in some areas and altering the migration and reproduction patter
of many wildlife species [2]. Climate change fdigsectly impacted plant and animal diversity,
particularly sensitive species living in limited environments, such as mountain birds and wetlan
plants in the Bar'a and Malhan regions.

- Unsustainable Human Activities

Urban sprawl, overgrazing, firewood lieztion, and illegal hunting are among the serious
threats facing Yemeni reserves. The lack of environmental awareness among some o
communities has led to activities that degrade ecosystems and cause habitat loss.

- Weak Institutional Capacity and Financial Support

Relevant authorities suffer from limited financial and human resources and a lack of effectiv
management plans for protected areas. The scarcity of funding and international support has also
to the suspension of many environmental rtarimig and protection programs, leaving protected areas
vulnerable to violations and encroachments.

- The impact of climate change, human greed, and the war machine on the deterioration
of biodiversity in nature reserves

Climate change, human greed, dhe war machine have combined to create a complex chain
of devastating impacts on the Yemeni environment, particularly in nature reserves that were once
safe haven for wildlife and a reservoir of biodiversity. These three factors, while differingrin thei
causes, share similar outcomes, manifesting in accelerating environmental degradation and a pait
loss of natural balance.

- The impact of human greed on the behavior of living organisms in protected areas

- Loss of Sense of Security and Changes feiidve Behavior

a When organisms are exposed to repeated human pressures, such as hunting, persecutiol
frequent human incursions into their territories, they develop new defensive behaviors.

b- They become more cautious, aggressive, or solitary.

c- Some species avoid daytime activity and become nocturnal to avoid humans.

d- In reserves such as Bura and Malhan, monkeys and small antelopes have become more
and evasive when approaching humans, having been more familiar before the expansion of hun
activity.

- Disruption of Feeding Behavior

a Human encroachment on agricultural and water lands within reserves reduces the availabili
of natural food for animals.

b- This forces organisms to change their diet or approach human settlements to séaoch for
scraps or crops, increasing hurreammal contact.
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c- Some birds and animals feed on human waste, altering their natural hunting or grazin
behavior and affecting their environmental health.

- Disruption of spatial behavior (migration and internal despement)

a Urban expansion or agricultural exploitation within or near protected areas leads to th
shrinkage of natural habitats.

b- In response, organisms begin to migrate to new areas, sometimes unsuitable for their surviy

c- This change in spatibkehavior leads to the crowding and competition of species for resources
and the loss of some of their original habitats.

d- In Yemen, uncontrolled agriculture and the expansion of gat cultivation near protected are:
such as Atma and Malhan have driveany wildlife species toward the highlands, altering their
distribution patterns and spatial behavior.

- Disruption of social behavior within animal groups

a Some animals, such as monkeys, wolves, and birds, live in organized groups with a cle
socialhierarchy.

b- Indiscriminate hunting or killing of members of the group leads to the disintegration of the
social structure, altering the behavior of the group as a whole.

c- This may lead to excessive aggressive behavior or disruption of reproducticoopedation.

d-This phenomenon has been observed in many parts of the world where dominant males
foster mothers have been killed, leading to the collapse of group behavior.

Human greed not only depletes nature's resources, but also reshapes the béligingr
organisms in unnatural ways, transforming them from ecologically balanced creatures into trouble
creatures seeking survival in an environment that is no longer safe. Therefore, protecting protect
areas from human greed is not just an enviremal issue; it is a moral and humanitarian imperative
to ensure the continuation of balanced life within these unique natural systems.

- The impact of climate change on the behavior of living organisms in protected areas

Changing Migration and Movementa®erns. Mobilous organisms, especially birds and
wildlife, rely on the seasons to determine their migration or movement within their environments.

When temperatures rise or the rainy seasons change, these patterns are disrupted, causing ¢
birds to begir migrating early or late, leading to an imbalance in the ecosystem.

In Yemen, it has been observed that some migratory birds through the Kamaran or Tihan
Reserves have begun to change their arrival and departure seasons due to fluctuating temperat
ard food sources.

Changing Breeding Times and Reproductive BehaReproduction in many organisms (such
as reptiles, amphibians, and birds) is linked to temperature and humidity. Higher temperatures or Ic
rainfall lead to a delay or shortening of the bliag season, or even a decline in fertility rates.

For example, in humid mountainous areas such as the Bar'a Reserve, declining humidity h
led to a decline in the activity of some amphibian and pollinating insect species that rely on hum
environmentsdr reproduction.

Changing Feeding and Foraging PatterrSlimate change leads to fluctuations in plant
growth and food resources. When plants dry up or insects decline, animals are forced to alter th
feeding behavior or range of movement in seardoad.

This change may cause them to move beyond the boundaries of the reserve into inhabited ar
increasing contact between humans and wildlife.

Changing Diurnal Behavior (Nocturnal and Diurnal Activittgome animals change their
activity times to ava high temperatures. For example, diurnal animals may become partially
nocturnal to avoid heat stress, as is the case with some small mammals and reptiles.

This shift affects predation and feeding behavior and the balance of the food chain within th
ecosytem.

Vertical Migration in the Mountaindn mountainous areas such as Atma, Malhan, and Bara,
where temperatures vary between peaks and valleys, some species resort to vertical migration tows
cooler elevations. This behavior sometimes leads tarthveding of species in limited areas or the
loss of their original habitats in the lower slopes.
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Disruption of Ecological Relationships Between Spedidisnate change alters the activity
schedules of various species (such as plants, pollinators, anatqrsgdleading to ecological
asynchrony. For example, plants may flower before the pollinating insect season, decreasing pl:
reproduction.

This phenomenon has been observed in many mountainous regions of Yemen, where recurr
droughts have affected wilower plants and, consequently, butterflies and wild bees.

Escape Behavior or Local ExtinctioWhen organisms lose their ideal environmental
conditions, they begin to migrate outside the reserve or face local extinction. Species with limite
mobility (such as plants or small reptiles) are most vulnerable to extinction. This is why some
researchers classify Yemen's reserves as cls@tsitive areas.

Climate change not only threatens biodiversity in terms of numbers, but also reshapes tl
ecological behaor of organisms, disrupting the natural balance of reserves. Changes in reproductive
feeding, and migration behavior cascade across all elements of the ecosystem, from plants to
predators.

- The impact of the war machine on the behavior of living agganisms in protected areas.
Disruption of Natural Behavior Due to Noise and Explosidrsud sounds resulting from
bombing, explosions, and the movement of military vehicles are among the most prominent factc
affecting the natural behavior of organisriitiese sounds cause a state of constant panic among
animals and birds, causing them to abandon their natural habitats and migrate to new areas in se:
of safety. This sudden change in behavior disrupts reproductive and feeding cycles and affects

ecolagical balance within the reserve.

In some Yemeni reserves, such as Bar'a and Malhan, it has been observed that wild bird spe
have been significantly reduced during periods of conflict as a result of their migration from areas
bombing or unrest.

Charges in Migration and Distribution Patterng/ar forces organisms to migrate away from
conflict zones, even if those areas are within nature reserves. This results in an unnatural mixing
species and competition for resources in new areas, causing emsimah stress within biological
systems.

Animals that were previously settled within a limited area become more mobile and cautiou:
affecting their feeding and reproductive behavior.

Fearful and Isolated BehavioAnimals that remain in conflict zoneswd#op new defensive
or solitary behaviors to avoid danger. Some small mammals and reptiles tend to hide for long
periods than usual, reducing their feeding and breeding periods. In the long term, this leads tc
decline in their numbers and weakens theitity to survive.

Uncontrolled Human Exploitation of Wildlife During Wan. the absence of state institutions,
poaching and logging are on the rise. This aggressive human activity is forcing species to alter th
natural behavior, becoming more noctal; shy, or aggressive to avoid humans.

In Yemen, harsh economic conditions have led to increased poaching in reserves such
Kamaran and Atmabh, significantly impacting the behavior of wild mammals and waterfowl.

Habitat Destruction and Changes in Spatehavior.Bombing and military operations often
destroy vegetation and water sources, forcing species to change their habitats. This leads to
ecological displacement of animals and plants, and the loss of species balance in new areas.

Animals that vere dependent on specific resources within the reserve are forced to see
alternatives, altering their behavior in the search for food and water.

Increased aggressive or unusual behavlarturbulent environments, competition for scarce
resources increasegenerating aggressive behavior between species, especially between predators
social animals. Some organisms have also been observed to change their temporal patterns (becot
nocturnal or concealing their activity) to avoid human danger or the sainehar.

Weak communication within specieddany organisms rely on vocal or kinetic signals to
communicate (such as birds and insects). The noise generated by war disrupts these signals, lea
to poor communication between individuals and affectimgting, warning of danger, and the
regulation of group behavior.

140



The war machine not only kills humans but also profoundly disrupts the innate behavior o
organisms within nature reserves. These organisms lose their sense of security and are forded to a
unnatural defensive and survival behaviors. As the conflict continues, nature reserves becor
threatened by the loss of their biodiversity and natural ecological behavior, making environment
peace an integral part of human peace.

- The common denominabrs between war, climate change, and human greed in their
impact on biodiversity

The effects of the war machine, climate change, and human greed are intertwined in a sinc
fabric of environmental degradation, each contributing to the weakening of ecesyatslity to
survive and the dismantling of the vital relationships between organisms and their natural habita
The most prominent commonalities among these are

Destruction of Natural Habitat for Living Creatures

a War leads to deforestation and ladestruction due to bombing or the establishment of
fortifications and military sites, which deprives animals of their habitat.

b- Climate change alters the features of natural habitats due to drought and rising temperatur
causing organisms to lose th&od and water sources.

c- Human greed, through firewood harvesting, logging, and overgrazing, completes the cycl
of environmental destruction.

For example: In the Bara'a Reserve, the decline in vegetation cover due to firewood harvesti
and climate cange has disrupted the behavior of monkeys and birds, which have begun approachi
villages in search of food.

Depletion of Natural Resources and Degradation of Soil and Water

- War causes pollutants, oils, and chemicals to seep into the soil and water.

- Climate change leads to reduced rainfall and increased desertification.

- Human greed increases pressure through the overuse of groundwater and the unplanr
exploitation of agricultural land.

Example: In areas near the Hawf Reserve, green spaces havedine to random well drilling
and overgrazing, leading to the loss of fertile soil that once supported rare plants.

Ecological Imbalance and Species Migration

War causes constant noise disturbances and vibrations, forcing some animals to migrate frc
ther habitats.

Climate change is forcing species to migrate toward wetter or cooler areas.

Human greed is having the same effect by stripping habitats of their resources.

Example: On Socotra Island, researchers have observed changes in the distributienbifdso
and plant species as a result of increasing human pressure and rising temperatures.

Loss of rare species and threat to genetic diversity

a War prevents the implementation of monitoring and protection programs, increasing rates ¢
poaching and illgal smuggling.

b- Climate change leads to the extinction of species that cannot withstand temperature chanc
or prolonged drought.

c- Human greed exploits this vacuum, smuggling and trafficking rare species.

For example, the increased smuggling of rapiless and plants from Socotra during periods
of political and climatic unrest.

Declining role of humans as protectors of nature

These factors combined weaken awareness and oversight, transforming humans from guardi
of the environment into causes of dsterioration. When war exhausts state institutions, drought
strikes the countryside, and greed tempts the weak, protected areas become exposed to a wa\
depletion that finds no one to stop.

What is happening today in Yemen's reserves is the resultinferaction between these three
forces: climate change, greed depletes, and war destroys, leaving behind a land exhausted by drot
silent forests that have lost the sounds of birds, and creatures struggling for survival in an environme
that is ndonger the same.
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Firewood and wood fumes: an energy crisis that threatens the ecological balance and the
health of living organisms

The Republic of Yemen is facing an alarming decline in vegetation cover due to excessiv
logging practices, which hawescalated amidst the scarcity of oil derivatives resulting from conflicts
and the blockade imposed on the country. This has forced many residents, particularly in rural are
near nature reserves, to rely on firewood and charcoal as their primary soemeggyf for cooking
and heating, leading to a decline in vegetation cover in the reserves. According to a previous Stu
conducted by the General Authority for Environmental Protection, approximately 1,400 wood stove
consume approximately 2,800 trucksaajod per month, with each truck carrying approximately 50
trees. This brings the total annual consumption to approximately 1,600,000 trees, a figure that refle
the significant pressure on vegetation and natural resources. In the capital, Sanapetbkilkegal
logging and tree felling has expanded in many protected areas and has rapidly worsened with
ongoing blockade and successive wars. This has transformed from an individual practice into a sel
organized activity, where forest timber andtiant trees are traded. Large areas of vegetation that
once covered the green mountains and plains have disappeared. Ancient trees have been transfol
into firewood and a source of trade. The vegetation has become an open market, as if nature
becomea commodity where the remains of nature are bought and sold at a bargain price.

The damage caused by logging is not limited to the loss of vegetation; it also extends to the
surrounding nature reserves, affecting the health and behavioral effect;gfdiganisms. The
fumes emanating from cooking and heating with firewood and charcoal contain toxic pollutants suc
as carbon monoxide, nitrogen oxides, and fine particulate matter (PM2.5), which directly impact tr
respiratory systems of wildlife andrtds within the reserves, causing respiratory disorders and
disruptions to growth and reproduction. It also contributes to the decline in the numbers of sme
organisms and pollinating insects, which are quickly affected by changes in air quality, keading
respiratory disorders and reduced growth and reproduction in wildlife and birds [3]. Hence, the ne
for urgent intervention by local and international bodies to provide clean energy alternatives, enhan
environmental awareness, and reforest degradedsato protect biodiversity and ensure the
sustainability of life in Yemeni nature reserves.

The relationship between firewood and the worsening problem of climate change

The impact of excessive logging is not limited to the destruction of natural Bahitdt
alteration of the behavior of living organisms; it is also a factor contributing to the exacerbation o
climate change. Trees are a fundamental component of climate balance, as they absorb carbon dio
regulate temperatures, and maintain soil toogs When trees are cut down in large quantities without
regeneration or replacement afforestation, the carbon sequestered in their biomass is released |
into the atmosphere, causing an increase in greenhouse gas concentrations.

Studies indicate thaedlorestation also leads to changes in local physical and biological factors,
raising local temperatures by up to +0.61 + 0.48 °C in tropical regions [4].

This climate change resulting from logging is in turn reflected in the behavior of living
organisms whin nature reserves. Rising temperatures, lack of shade, and lack of moisture forc
animals to alter their daily activity schedules and migrate to cooler areas. Their reproductive ar
feeding patterns are also affected by changing seasons. Thus, filleotion becomes a double
edged sword: it directly destroys habitats and contributes to exacerbating climate change, whi
further increases environmental pressures on biodiversity in Yemen's protected areas.

Stolen heritage.... limitless ambitions

It wasn't just the war machine and climate change that weakened Yemen's natural reserv
Human greed has been and continues to be a silent threat gnawing at the heart of biodiversity. Hum
have been given free rein to collect rare plants and hunt ragednicdreptiles, and some have sought
to hoard the land's resources as if they were private property, not a national heritage to be protect

What Yemen faces today is not just environmental degradation, but the gradual loss of a gre
natural heritage thdas accumulated over thousands of years. When rare plants are removed fro
their native habitats, timber is depleted from its forests, and its beaches are exploited without a shi
of conscience, the country loses something of its spirit and identity.
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Yemen's reserves are not merely geographical areas; they are a national and human herit
that embodies the country's identity and natural history. Tampering with them is not merely a physic
act; it is a silent crime against history and identity. Theeegfprotecting this heritage from human
greed is no less important than protecting it from war or climate change. Preserving this heritage i
shared responsibility that transcends borders and politics, so that we can restore balance to nature
dignity of the earth, and the right of future generations to see this beauty as God created it, not
greed and neglect have distorted it.

A Call from the Land of Yemen

Yemen, that pristine land that has captivated the eyes of those who see it since the dawn
history, pulsates with a breathtaking nature that captivates both the heart and the mind. A land draj
in greenery on its slopes, its air breathes with purity, and its gentle breezes caress its towers
mountains and deep valleys. In every corner obdtis, the Creator's majesty is revealed: insects
crawling on the earth glorify their Creator's kingdom; birds singing harmoniously, creating the
symphony of life; and clear waters flowing in their streams, murmuring with a soothing murmur. Its
medicinal ad aromatic plants extend between the plains and mountains, testifying to the fertility o
the land and the richness of its habitats.

This beauty was not born of chance; rather, it is the fruit of a unique geographical location th:
has made Yemen an enviroental bridge between the three continents of the world: Asia, Africa,
and Europe. This climatic and geological diversity has given it a rare biological richness, from th
coral reefs in its warm seas to the dense forests in its mountains and thepltridethat shelter
countless species of birds, animals, and plants. Even the marine creatures in its waters live in r
environmental bliss, finding ideal conditions for growth and reproduction in an environment rich ir
natural elements and life.

Naturein Yemen appears to be calling for help from its children; trying to breathe amidst the
devastation, to flourish despite the drought, and to continue the cycle of life despite the loss of balar
and purity. Protecting Yemen's nature reserves is no l@mgenvironmental luxury; it has become
a lifeline and a national, moral, and humanitarian duty to preserve this eternal beauty, which is
testament to the Creator's greatness and a legacy that must be preserved for future generations. Tc
Yemerd despie its wound8 is trying to make its voice heard to the international community and
the world at large, calling for assistance to protect its natural reserves and conserve the wildlife a
marine life that constitute the essence of its environmental igantt invaluable wealth. Preserving
Yemen's biodiversity is not just a local duty, but a shared human responsibility towards the natu
that gives life to us all.

Yemen's environmental crisis demands immediate global prioritization.

It does not belong tds people alone, but rather to the heart of this planet, an oasis of hope fo
all the beauty that remains in a world that is suffocating.

Let us preserve it so that it may remain as the Creator intended it: a land brimming with life,
haven for nature, aha safe haven for the creatures that share our existence.

Results and recommendations

Yemen, despite its natural richness and environmental diversity, faces significant challenge
that hinder its ability to protect its natural reserves and conservéibeiversity. The blockade, the
repercussions of war, and climate change have all cast a heavy shadow over this environmentally
economically fragile country, rendering it unable to confront these threats with its limited capabilities

Under these cirgustances, environmental responsibility remains a shared responsibility that
extends beyond Yemen's borders and becomes a global humanitarian duty. Preserving Yeme
natural heritage is, in essence, protecting a portion of the world's biodiversity. Taehdmen
cannot succeed alone without the support and cooperation of the international community and
environmental organizations, who must provide the technical and financial resources necessary
preserve this unique heritage.

Based on our deep avearess of the magnitude of the environmental challenges facing Yemen's
natural reserves, which affect the very essence of biodiversity and humanity's natural heritage,
submit these recommendations to the international community and relevant environanental
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development organizations, hoping that they will be listened to and that their consciences w
contribute to saving what can be saved:

Proposed key solutions and recommendations:

1. Support national efforts to protect biodiversity:

Provide urgent tédmical and financial support to the General Authority for Environment and
Climate Change in Yemen, with the aim of rehabilitating damaged reserves and providing th
necessary capabilities for efficient and sustainable monitoring and management of esouraks.

2. Engage local communities in protection and management:

Empower residents of areas surrounding resérespecially women and youdhto participate
in natural resource management through training programs and sustainable small projectsdbat pro\
them with a source of income and instill a sense of environmental affiliation.

3. Launch global awareness campaigns:

Invite the media and humanitarian and environmental organizations to highlight the Yemer
environment as a shared humanitarian gloal issue, not merely a limited local concern.

4. Launch community awareness programs in rural areas adjacent to reserves to raise awarel
of the importance of biodiversity and the dangers of logging and poaching.

5. Financing environmental rehahaliton projects:

Implementing international programs to rehabilitate forests and degraded areas, plant nati
species, and revive ecosystems affected by war, logging, and climate change.

6. Listing Yemeni reserves on the World Heritage List (UNESCO anbhtemational Union
for Conservation of Nature) to ensure their protection under international agreements. This listir
allows for direct international oversight, contributing to preventing the depletion of natural resource
and maintaining the ecologidalance within these reserves.

7. Promoting sustainable energy alternatives (such as solar energy and biogas) to redt
reliance on firewood as a domestic energy source.

8. Strengthening control over illegal activities:

Supporting the capacity of localuthorities to monitor and prevent illegal logging, logging,
illegal hunting, and trafficking in rare plants and animals, while applying deterrent legal penalties ar
activating the oversight role of the community.

9. Encouraging regional and internationabperation:

Establishing effective partnerships with international environmental organizations and Unite
Nations programs to exchange expertise and experiences in the areas of protected area manager
pollution control, and the protection of coralfiieand endangered species.

10. Monitoring the effects of climate change and developing adaptation plans:

Supporting scientific research and studies to monitor climate change in Yemen, developin
strategies to mitigate the effects of drought, floods, aedrtiication, and establishing early warning
systems to protect people and nature.

11. Integrating the environmental dimension into peace and reconstruction efforts:

Emphasizing that Yemen's reconstruction is not complete without the reconstruction of it
natural environment, and that protecting biodiversity must be a key pillar of any peace and sustaina
development plan.

Conclusion

The biodiversity of Yemen's nature reserves constitutes a unique national and human resou
that requires urgent and saistable protection. With its unique geographical location and rare
environmental richness, Yemen deserves to be a priority for global conservation.

Climate change, unjust human activities, and the destructive war machine have inflicte
significant damagerothe Yemeni environment in general, and on living organisms in various natural
habitats in particular. However, the most severe damage is seen in nature reserves, which are ht
to rare species that are most sensitive to environmental disturbancesspéeiss today face a
deadly combination of threats: rising temperatures, air and water pollution, and the destruction
their natural habitats, placing them in real danger of extinction and threatening their very existen
and continuity.
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Hence, the natiwal and international responsibility to conserve this natural heritage before the
world loses a unique part of its biodiversity is highlighted. Preserving Yemen's natural reserves
not just an environmental duty, but a human and moral obligation t@ fgémerations, who have the
right to inherit a vibrant land as intended by the Creator, not an environment burdened by the effe
of greed and neglect.
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Abbreviations
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Abstract. The article presents a comparative analysis of the role of protected areas (PAS) ir
biodiversity conservation in the Republic of Kazakhstan, the United States dfutdpean Union.
The study examines key indicators of the effectiveness of protected areas, including spatial covera
ecosystem representativeness, coverage of key biodiversity areas (KBA), the level of managen
effectiveness assessments (PAME), ingtital mechanisms and funding models. It was determined
that the largest protected areas in the United States and the EU demonstrate advanced managern
tools but face challenges related to ecological connectivity and representativeness. In the Unite
Staks, a distinctive feature is the wdkveloped management system and active participation of the
private sector, while the European Union is characterized by a high degree of regulatory governanc
and the functioning of the integrated Natura 2000 netvadrgrotected areas. Kazakhstan, despite
the significant expansion of its PA network, faces a shortage of management assessments ;
insufficient coverage of priority territories. Based on the analysis, recommendations are proposed
i mpr ove Ka atanklPa syateng scluding the scaling up of PAME assessments, the
development of ecological corridors, and the establishment of sustainable financial mechanisms. T
results emphasize the need to shift from quantitative expansion of protected aredsngweaving
management quality and ecological connectivity. The findings confirm that effective biodiversit
conservation is achievable only through the combination of quantitative growth and enhance
management effectiveness of protected territories.

Key words: protected areas, biodiversity, Protected Area Management Effectiveness, ke
biodiversity areas.
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Emf j " dets MsrteOdav Is! ftedtetsHdes j yg dedesisd d Htsflsc
dLijtejddY fsctej MmO o wHoMisdyjddd yjdj?2 k&t
sftesmded $d. 1 dzj Ctslsster 7 Mz yoOw Qdedzt Ao, d l820%zg ju d af
Ctsdzd yj Mlse j dzdz" J fs¢COL Olsj dzd , yls s fsLotdzw jlis
LWWiSlksde desmisd . [ Hd&zOS 5, sO¢dj Byjdbd Wwodzvwsbls
tsfMmdzts 9 Odzr ZzO0 ttOdtsydats? Ctsdzyj f ydd PAME, tcOL to

kgtedlsstedvd | fj Bdedscts ML 0 SROdy f(odoH’
@O Byjdtkz COyjmseo0O bkfwOodjdd™ [[luv d ®©Ro
fesjCldieso OdedY (COC lHjd! dF & jteiedlssed?,
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tod dzgd dgv j Bridzyg e @ dzmlstcOIlsj ¢ d2, O OS]} HBMIs]
dstcOL dessBtcOL W [ 5] .

sOLORMsOdz, C0O¢C EeMmMkzHOttMlsoats M Btd N2 ] tot
Isjfwdd, cttO®Rd, -8Bzl tzdadsd ¢ sREaiEMokd o fts
ofmh dipfrlgids [ [ uv. [WdydoOod dzOw  dzsh OH! Isjtetcd Istst
iSlsOttse [ 3] . [Hdzsotcj d3j dzdes, d3i ¥ HEZRZOGEBH dZOW
Jd3tSdeI’]|StGCftG|ZJ|S Bdesy j Misets fsHRtHEtSe € E§tcOo dzj
OtcC s d d#FjrH jffedoigils j 63 HEs Milsi?2 IsdyO Natura 2C
ow L desmisd d ddelsictOydd M L Jjdigdzi f sdz' L s9 Odzed J &B.

Bd Y HEZOGSHA ©3d EBSHj Y B fftsLrotsdvjls or HJ dzd ks
sy dzs EZyd mbwh Jiadztflsitse Odzedd dzOyd sdzOdz! dets?2 ff sdzd Is ¢

Ajdzo 8 HOddesets dMmfmdzj Hseo Odedw wWodzv jIsfpw Htetse
9 MrtcOdzj dzdd BdtcOL dgstsBteOL W o sOLORMIsOdzj d
or wodls! Cdzs ydor § WO sst@ IsQCWidS Is fHé dzts gk dzd to ts
toj Sd3j dZH Oydd s fwsorh jddse oS d&ZOHO [[lu o MBsA
MsOIls! j ftojHMIsOs dzj dz" dmMrtsHdz § HOdzdz § , B IsSHT
OdzOdzdL O, O KOCY) StdStejlsdr j toj StsdBj dHOYd( .
[ Objted Oz d3j IstsH T

[ dzv OdzOdzdL © BTF dzd dMyf sdz’ L s9 Odg (1) dz0y d
SrtcOdY j di3Fr 3 sjtwctedlsstedvdz (Hsf! j 5 tJMmfEkeddSj
stsdzo j dzyd ts Bddzscedyj Mitsd3 t©OL dssBttOL dd; t
t d Mz € d sOLORMsOdz s  dztsh OH ( J{1uv); (2) G
LWWiSkdodesilsd [ [} v (WDPHO(\ME-HFG)rdzmIztfq'ctu’esd sRylj alzt éDtdz,
(3) ZOkzydzr § dMMmdzi Hse Odedw d MO d 6 4 WWJC
BrtOdzY j B =« LHdz[ea &7§d yov Mmdmlsj 30 lSdqunng
teJ yjder qtolzj d3r = Y EtedzOdZzOR ) ; (4) w¥WdydOdz dzr §j BO
(EEA, EU Biodiversity Strategy) 1 2] . stsdzS toj Isdz | dfr]lslsudzq’cq

zdlsj cOlskzter .

PAME sls dzsfd Is pw sy ¥ Jz2 ko ddzj dzd W sMsBts Bnts
sjtotcdIlssted W d3d, ftoj HMIsOo dzj dzdzts EBD-PAME,| dzts®® dz'Odztisk O
MslstezHndzd yd Mlsoy M I Mmj Bdteder &3 yJ dzlstetsdz datsdzd Istste o
sCtolkzy O h j GNERRGMC)[1,4]

[ JIssHT dMmdzj Hs9 Odzd

1. dtcOo dzdIsj dz dgr 2 OdzOdzdL: Msf sMlsOoadzj dedj ¢
HsdzW f sCter sdw Cdz6 yjornma tBAEZOMIS] 2 -BUEEdsdssi)Es!
mMdIsd, tmMtse dzdzsMmisd W d dzOdzlmdtetso Odzdw d kY tcOoe dzj dz

2. stsdzd yJ Milso j dadis 2] Ac O frHydeis cOMyYJ IsO dMmf sdz! L &
[Jluv d §dzsh OHw R-syf Uz8 OtRJP A M E .

J cteOded yJ ded v : dzj CStslstster j f 5C OL Olasjydidizts ¢ dz0 totds
B HY J IsT SlsH | dz' dzg' - J{1uvu) ftcj HMNIsOo dzj dzr ) tc C
dMmils s ydzdhc®s dzd Is § dz' dzr 2 0dzO dzd L Euydlilsr 98 0jIs L Ists
OGtjedtetso Odzdz" § ftsCOL Olsj dzd .

dtcOo dzgdIsj dz' dgr 2 0OdzOdzd L

1. 1 dazshoOon! d ftsCterlsdy [[!wv
SOLORMOdzy dOYdssdzOdz dzOvw Mmils: [[luv LO
ted dzdd d 8 tWdydom dRR'0d3 9H QRkdz dg O+ £Mis2 0 2 4
B]) [2]. uwutcdzOmdts MstcOdtsotsizz HtsM! j (s
11 stsdszdzucfc{ s Bdtdztedyj MSisd ttOL datstsB to !
MsMisQodw jIs ddPdzdild|lsj (Zsflztsdzt 720 % 91Isj to
d &0 ®O2 2021 ¢¢. [1]. Yted 1ktdk fd
j dzdats ) j BZAMEftsMisOo dzw jIs 26 578 Cdg , vyt |
l.
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djls! BRttOd" B » otz BREPEGYBEJRJtctsE (
-dz0yd s dzO dz! dzrationalP@ksSerdgcg (N dzOyd sdzOdz! dzr § ftedtetsH dzr
srtcOdg j 5" 4 Isjtetedlsstedd wdzkzysr dzj Mtse (USFS) ,
yofmlsdzr j§ ShteOdzy § o3 J f BEADUOH d 5 - td Oz 1 @dzflzr o8 § d3dzd
MsMisOo dzv s Is -1 b § BtedliDstcd d Mistc Odzr ® LOsadMmdo
CdzommdW ds Oydd [ 8] . dlstczS Iskztc O Z{f cOo dzj dzd W v
tcj 6 d sdzOdz! dzr 2, Bj Misdz" 2 Ektetse dad ) , O ¢ O Iz tdedziizts tz
Wstcdzdtolzs Is Ctolztf dzr § dzj f toj tor o dz" § WHi O fnteOdz
MR eOddshls: L Csmdmisjd [ 7] .
djls! totOdw jdi' s ftodqtesHde » Isjtetcdlststed?2 Nat u
sjtotedlsstedd (& d LdOydlsid dz"@i WwerEhHhedEd ©OEg Of
ftoJ dd@3zh j Mise j dedzets RBdetsy j Mlso sd3 tOL tetsL dzgj dedz” =y
mMdzd ¥ Oj s MawL detsfils: o 1 WWjClsdodesmls: i3jter Rt
BdBtcOL degtstsBtcOL ( 8 Hts 2030, (ot § 2 MOz 4 ts5H IS |
srtcOdg j 5" = Ibittedlststed?2 HB 30%, dL Sttt n dzj
Mteses?2 trtcOdz" [ 8] .
dz

l " otsH 4tcOo dzgj dzd j§ ZOydtsdzOdz! dz" = d toJ ¢ dsdzOdz' o
sjtetedlststed?2 HJ Bsdmstedtolzjls, vy, danigdgtlky W.ftsde)d
BsHjdvE sOLORMOd dz¢ d (ot j2MCd2 MmsL
tejftcjL jdzlsOIsdods = d WEkdzC ydtsdzOdz' dets o w L dzdz no

sOLORMOde sCOLT 90 EfMs2ydeskzs ftsdz >1qu d
[{Vu. C[HdOmMtcOo ddlsj dz@ dets dzdL S OW HBdY Isj e[ls tc

sy4d dz¢ d, ECOLMr 90jls dzO dzj sBrtsHdBsMIS! szno[
EftcOodzj dzgdv, O dgj btsdz $ts ¢ IjtotcdIlssted Odz! dzisd3lz
tcOL dzssBteOL dj @AW dFoabfglszdg® o A 8 Oo dzj dzgd W W stedzd tclz & |
snteOdz dzts Lktotso j dz fsCtcr Isdw, Mayd2 M COLC
OdZdyd, SCtwkzfd' 7 BRteOdW jdigr a WHjte jhvVy dzij GO
[otetsf J2MEOW Mmjls: G d&dH Njast udz@d B20dDjOj] o' MEsC 52
sn 9 0OlsO, dets j Y WtOGEd3 dzlsd tetso Odzdzts yls fmdzed ¥ OJ Is
fcsmMsOdzso C 2 Btsdzi j OBBdydtsLdzr » yYyjdzj?2 o tOREOR

2. ltiHMmMlsOo dlsj dz' dedsfsi'e "dr f=BCdED fildsfjj?2 SB d stc O L dat
ltejHMIsOo dIsj dz' detsfls! 5L dz2OYOjls, dOMEBd ¢t n
d34fnlststssc{ls®dzq’w dgdzd odH', Ctlstste'f)¢ tcdzOS B sldz) dA0J |
sBl jCIstse tshno Oyj dzts.
tej HMlsOo dlIsj dz' dats flsd Is RO day I tel3® >k O jldsj, te tedzO ) € ts dz?
sno 0Ol 90jls fMkh jMmMiseks h jj tOLdssBtOLdj 1 ¢tsfd Ml
ddzd toj ¢ dtsdzO.

1 sCter Isd g, ) flo s sydtej H! , nOteOSIsjtedL zj s
sWdydOd ds? SRtOdsd.|§ S Qsolsf dzd dsisatsdaiss s sy
[J1uv Metles jlsMmisoakzjls yjdvd MsrtcOdzj dzdv B ItcOL dz
)| s OL O fipls Odgdzdzr &3 Htsf* j (Country Dossier)
skscdyujMStd oL dsseteOL dd, MER ] kzIlsdr s tgod v
d {Istsd3 HBdZ"W B9 OISO Cdz¢ yjor s tBAEZOMISj 2 BItSte(

Cdzs yjorn bkjtetcdlsted? BIBKOL dssBteOL W tsMisC
Oydlsj dz' dzr J ftotse J dzf o HtwjHMmMlsOo dIsj dz' dalsdyilsy
fr]lststqu’lsOdchQ dif e j i Gz o dzgq st8B Jfigt j yj dz@ W tste 5O«
] wzde MBslstew dzO L dzOydlsj oz’ detsj 4§ tetsflstcOdzmlse
qsdzOdz! dz" 5 f Ot S O3, W JjiHJjtcOdz dz" oz tejL jtco OlsOd
vz 0 fMlsQdeSipfeo G ftesB dzj BORY dzj f Sdzdes?2 tej HilsOo |
sjd3, yYlsts Bd " OW YOfMmls! BrteOdzg” jd&Z3" = IsjtotcdIlststed:
dzOMmj dzj dedw d tetwOded yJ dedzts?2 ~BLW2Mise jdedzs?2 OFCIs
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Bdtsdzse dougiME'd] Blsj tctedlsstedd dzj ej HE B tSMIsOs Ismw
LJdgdzj f sdz! L tso Odzd v . RfMMdzj Hise Odzd W f BHIso j to) H(
BdtstcOL degstsBteOL dWw d WOCIdyjmMeEs wOL&BINjddj [
]l MlstcOdzOr [ ddin Sptc@dls St de?O dalzgQ dFhizh j, d
5,7 % mizh d, L &z2Oydlsj dz' dzlz ¢ Yyofyls: dL Csls
OMmMf csMistcOdgw 8 h OwW MW Bsdzj J YddB dzZO 18 % Isjtetedls
i Mislstcw  dz0@ o' MsCdj TCOLOLfkz§O SE®@ v ylst
Ofls d ydzts dej i ftejL jdzlsOIsd o dzts?: toW H 9 dJHTBO d
sMf j ydodzdL dtetseo Odzdz" =, BMIsOs IsmMw dzj HisMISOIs 5 Y
] LOedMmdls s dzOy( tsdg@ajp’'dats’o nd offtesidefcsd fkls | dzjtsto O ofip
O d tetOdzd yd dedzts? Mo w L desisd Isjtctedlststed?2 |
CterIsdd Mmdld [[luvu o MtO®OA & orhj, ydd
- dBdesedn MdfMmlsjd. [HdOCs, ofgy jhy J&j
tstsB d Is O deffts’ defzts tadififtxiBd3. dz
o BHOL Or MIsOdz mn OOSCIsjtedL 2jIsMmwy lsdetsMmdlIsj dz' dat
LIssdg L dzOydlsj dz2 dzOwv yOmls: Cdzs yjor' - Isjtetcdls
ZCOLTro90Ojls dO MbtokzSClskztods | ftotsB j dz' Iso tg vt
Mt OdzMmise j dedzs e s t6OMh disj dedw ) kZyylstsds ftedists
Odzv j d3" ~ sjtctcdIlssted 2 dzd oMicHO CBtotcj dzdtclz,
Ctsdzr S gdesedj Ewiroeodd3' j Ltder fJtesHtsdyOsls d
Il 8, dad Md3slstew dzO dzOdBtSdzj 4 o' MsCd?2 Mtej
tGOLSdISIZ“ dzts tc 3O Is d o dzlz 8 BOL Iz, M tcOdaw ¥ Ismw
ststsB dIs Odzd 2 , e jdedets MY j ydoOdzdL dqtetseo Odedzr =
rhjddwWsdnedy LLdBsigzs e d yJ ME 5?2 yj dzsmisdesmisd € tsd
ViteQodzjdzedy d tyd deSd + WW
s OL Or Mis Odzj Hsdzw f dzsh OHd Isj tetod Is sty 2zC P @iz
MsMsQoadw jIs BECsds 9,7 % (26 578 Cd3) ). v dhdzic
WDPA (ftedBdzdL dlsjdz des 14.8 % fts ydmdzz Bl j ¢l
PAME-syJ dz¢ Odsd d f slstej B dzesfmils! o dBOMhIsOB dJtetse Odzd d
l uwtsjHddy dzdz' = zISOISOR ¢BItedSd BlmizisMmisolzjls
LWWiSCShkdodesmisd sktftc®S dzPdef Wy RBsgd  tcdtotsH dzr 3 IsJ to
MistcOdzj Hj2Mlsokjls ttOLoadlkOwY MmMdMmisj BO o jHBABRMIse |
Parks Reports (SOPRYisitor Use Management Framework (VUMRefuge Annual Performance
Reports d NOAArMRA fRrdagpeay j 3" » Mtslse jIsMmise j
f OtcC 59, g4 dzzy B 52 tcr Bsdzsomlseae © d HJSEdn NYdotsls
OdiismW jtedzr » dMMdzj Hse Odzd2. | MsesSCkzfdtsmisd H O
d Btsdzj j HylsOdzdL dtctse Odzde'd2) dzdizts dzdnls sdg f ¥ae z diots ts Hyd
By ssHdC OB, LOFHEARFPAMS MERBOICt tMisOs Ismw dj dzj
ZOYJ sdzOdz! detsdy ktetsodzj [ 7] .
ddMmlsj BO BrtcOdzr HtodqotsHT o [otetsf j2MESdZ wtsE L
Natura 2000, MLHORESASS @GO (dEE6isdd - .
WOkdzr d Wdztster € (dtalb ifiptsahttcsO di)idededc tHidVeed)n . f Isd ye (
rdzv tsyjdSd +WWiSClkdodesmisd Ef tcOQodzj dzdw Is] tots
d dzhistclz dzj dals ", BdzdL CdJd € dNBEHEZA&ZOGISH dztsdgl € 1 ts 1 L
Management Effectiveness of Natura 2000 Sites» (ETC/8fD{ tcOo dzj dz dzO O dzO
EftcOodzjdzgdv d Htsdzd Isjtctedlssted? M EZHBodzjlse stedls,
1 d MBslstcw dz0@ BBOMh IsOB Milsd Nat ur a h2y0 0d@j, ta~daCt
f sdzdetsy j dzdz” d&zd ByJ dz€ Odzd MEérdpéanEnvirancian@igens( BE ALY s
ComMzu-Qizhtlzees MsrtOdw jIsMwY dzf sB-tSHJ BsSMIS! H O dz
tcJ czdzw todztsmis d Zq tcOo dzj dzyud MS¢ d ~ sy dzts ¢, 9 ¢ dzs Yy
MisOdzH Otclstse Bsdzd Issteddzc © [ 9, 10] .
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I" omHpf Sz’ L 5o Olzd j ZP & ME o dzv j Is fiywO LCads]jlscjudi e @iy

[{Vwv. vitcQodzjdedd [JYuv o (8 wodw jlIlsfqw ff to-d d3d
tcjokdzdtelzj d3ss?2 MdMmilsj dsr , M or MsCddz ktesodzgj &3 f ¢
[ HdOC 5, HdzW Issets YlstsB" SR tcOdz0 Mmls ©dzOte jdjdz’ izt
MsrtcOdW s hdd3 BdtstcOL destsBteOL dj ddefistclzd3j dzls s d3, Is
(PAME), ojddyjddi MmMewLdtsMmisd d ftserhjddd ¢ O

4. ANJdOdmdtetso Odedj d ddemisdlskzydtsdOdz! dz' § d34 n

l s LOEGals@tdzfmdzJHdzq’J GsSH' dOBdz* HOJjIsmw MmEh j M
o MWitktk hrttOd ftedtosH . UvO¢, dOfteddjit, MBEC
Fojddyddhw vt ftedd3jtcdzs 70, 3 dBBdzdz Hisdzdz. vz ¢ 9o
Mtej HMise g plOB vdisshigly tc dets 2 Yybsts ot dBsectsdz B EMd
E]OfnUtGJ Jdzjddjd3 ®BINHE o jHBERMss OB d 6teOdad U

szt yjord3 { dzj 3j delstsdz f tcQoatsots? MmdMmilsj d3" w9 dzw
st atcOdzY J &3 - J IsfstdafdtetsiHedz” - s ldgjjtaitg dzw s h d2 € Ols,
fcdcSHSSRtcOdzdzts? HJ WIS dz desiyisd d § sdazdztsydw ¢
ANd&zOodhmdteseo Odzedy [Jluv ftojdhikh jMmise j dzdzs tsBj
HY J IsO, 9 Mtsmis o j Coltesets L OC dzOHO o fiply ds jindzd
JosHdzr = tojL jtcoOlstsea, dOYdqtsdzOdz' dz" » f OtcC 59, |
WicOMmMlstczC Iskztelz. [ 5§ sdzdzed Is § dz! dzts Wddodnhdtess O
szseduiMedy JoscweOBR dd Jdmisdlikzlsr, G} dJd
BeteOdBBEz twOLoadlsdw [f1 (1tLf1), dddydOldesr |
) stsjHddzj dgdz" = ZIsOlORn (RBItedSd Cdzs ydior d f t
W dzw j Isfpw Bdzsc sztctso dzj 8 OW mMdmilsj &30 W d dzO dzfy d te t
t6J 6 d s5dzOdz! dz § B HY@BYdIsj @z BOL ) Zyomisdj yomls dz
B34 ~ Odzd L dzts o d HtsBtotse Sdz! dg' n dgdzd yd Olsd e . vt to
tcOMftej HY dzj des B Y HEZ dzgi MEsdzr CSdadgd W JHJOdz dz'
USFS). yvYOfMmbts dMmMftsd Lz smw d3c P els sic s 0 6 Is dg)j & fg I
stee OdzdL Oydw a3 . 1 d3d MisJ Ml Ijd3d tWwH BGrtcOdW j d3
COoOfdlsOdz dzfr » ddzea j Misdyd?2 d Y ilstcj BdetsMmis! & 9o dBSH,
MortcOdagw 8 h d j Mw MickzSCIskztedz" | BEtcOded yj ded W .

CCdzseduj MCtOJte s mip s h tc Offfzdz’ - sj ctedIlststed 2 Nat
LdzOydlsj dzt dz' = ddzoj mMisdyd2 d BsyjdzdeOjlsmw §teddy
SrteOdzr, otmMMmisOdtso dzj dzd™W d EZftcOodzj dzdw tsBI j $ISON

viteOodzjdzedi [ [l1uv © MscOdzOr [ & Ml j mtks df k4
tcj ckzdzdteclzj Isw Hdt] SIsdoaOd3d ( Bi rds Directive,
slsydlilsr 9 Ols' mMw 8 Msmis tsdzdfiZY d w H e dzO ) dpts d3g @ dedzsdg d s Pt

1),

BB
i to
d dz
1+ ¢
1 to

ddzlsj ctcOydw tsn tGOdZ.dZ Isj stedIlststed 2 o Cdstizdejizje h(
I nfrastructur e, O O¢yJ tc O L-Budofsedin] Natfyg Is d
Net wor k) €O0OC uOfr]lsJ fantGOlsJGdd (4 5 BdtsteOL dzts
Il MlstcOdzOr [ o oW d O)&ipFtiss a@®dzd © ftcdicSH S5 t6Od
LO Muyvyls Beyjb@dRdY 2H)Sdr ftosctcOdRzdd d dzOyd tsdzOdz! «
detcOjls d3di rnOdzdL &3 MW d dzOdzlmJtetso Oded v, 5L otsdzw s h
CsMmdimisj & d fsor M jddes drm MmowL dshisd.
Il T omHeOo dzgj dzgd ] d3tsH jJdzj 2 WddzOdzmdietse Odgds©ddf ted Bt
d MmMtcOdzOA (ot J2MEBEts s LO fsCOLT 90] s, Y
OQoadMmdls dzgj btsdz ¢t Bls GBI Y @ISO 9" HJjdzW j 3" = Mitcy
CststeH d dzO0yd d . SOLORMISOdz HJ BdsdzMmistedtelz j IszOF 51
tcOG d34 dzls Otec dzts M ls Wddodzhtser 7 fslstsCtse d dzj HisMls
ScteOdzd ydo O Is tjLEd IsOIsdo dztsmls! ddzo j Misdyd2. |
GsMizH OteMmise j dedz" § d yYyoOMmlsde § dgd ~ OdedL d3F , B el -
L Issd3 dzgy EMmMlstcOdzy jIs MistezSCIsktedzr | tOL" 9", oW
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HdzW BlsHjdz dzr » €Objetsted? [Jlu. (ot ji2MCd?2 o
f SH R SH 543, GHY MyjloOded) eh jjotesfj2Medr ¢ tot
mMemMtseMlsokzjls HedesMicsydsd@iz tcOLodlsdr ftotsj Clsso
t dLizdz s®Ogl >y o J ded J
dMlse j dzdztsjy tOMh dqtejdzdd Mylsd thMtspts s tcOdz
fnlsOdZJ Hs 30, 9 3dzdz ¢ O ftej HiNlsOo dzw j Is ! fiyliEs2ts 2
HEso teOdzdzs 2 fsdzdlsdSd. [HABOSE, MOB ¢
diydeOjls HsMmisdy jddw yJjdzj2?2 MrteOdzj dzdw B dt
Is & Zq tcOo dzj ded v , 1 Csdzsedyj M¢ ts2 fne w L dat
L EBA) [5, 6] .
LWWjSlsdodesmisd bkftcOodzj dadv ( PAME) fy
[lu ¢ EmMbs2ydetsdkz d tojL Ezdz sOIsd e datsc
ME O (tSBdts 9,7 % s ydmdzo [[dd s
dz0 dz' dz' A ftetsB j dzts ® d ectOdzd yj dedats?
W [ jAHE®OtesHd 2 sfrl ftsH doyjjarCHdC
s ls ftser h jdzads MsteOlsjedyj M¢ 52 dac(
SSNtOdedzr 7 Hj2Mlsad?2 [6, 8] .
OCdds tBteOL 53, dzj Mdislstew dzO@ L dzgOydlsj dz' detsj to
PAME, Mo w L desfyls d d sh o Ok KBA f sHYY te¢
dzd yJ Mlse j dzdetsec s tetsMmls© ¢ COyj Mmlse j dedes gz Mtso j to!
CCtsdzsedyd MS Owvw jiefiyw distdsls d Wiofge d dz W OC Iststetsd3 H
Izljdzf: d d30[Gthftslz*5ﬁq’: odHtse. | It etej v, € OFC
j dz

WO W
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miseo
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Efdz" » WHjt SAatcOdz", O © [4 B XZOGCtSHOwY  dztslsdz
J MssBtcOL dAgls joBE odfp PIsj tcdffiststcd Odz! dzr = 1 CtsdzitsG ¢
, BBiJMfjuydeoshdrn ftsmMistcOdzMmise j dzdzlzs Mmoo w L Oda
Acfdzedzﬁ]cftGISSOdzc[J, COHtsa M 2 ftslsj dzydOdz d tsE
sujor & ftjHfsmr dt Oid &MnisMPhidjedsy e s [Wizdz yfdifs
H Bsdemistedtelz j Is, Yls ts My sOdzed J CtsMmMizH Otefmls
nOdzdL BOKR] d ksCOd dif B dddydOlsde ORd W isted
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d
[JQtsd34dzHOuo[o[ HdzW s OL OnfMlsOdzO, tsMmdese Odzdz’ j &
[dzw ftsorh jdadw tojL zdz' sOIsdo desfylsd dzOyd tsdz0 dz' dzl
tctedlssted?2 yYj dzj MssBteOL dets kfMd dzd Is: s jteCdadday joi).L
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Abstract. The central part of the Chui region occupies a unique positioKyirgyzstan's
natural and geographical landscape. This region encompasses the foothills and valleys between 1
northern slopes of the Kyrgyz Mountain Range and the plains of the Chui Valley. It boasts a hic
concentration of natural ecosystems, rangimgrirdry steppes and deciduous forests to coniferous
mountain ranges and alpine meadows. Due to this diversity of natural conditions, this part of th
region is crucial for the conservation of biological and landscape diversity, making it one of the ke
zones of ecological balance in northern Kyrgyzstan.

This article examines the environmental status and significance of specially protected natur:
areas (SPNASs) in the central Chui region, focusing on their role in preserving biodiversity,
maintaining ecologial balance, and sustainable natural resource management. The following key
aspects are analyzed: the legal and organizational framework, the region's landscape and geograpl
features, the significance of SPNAs, environmental challenges and violationpraspects for
management and conservation.

The consideration of specially protected natural areas (SPNA) in the central part of the Chu
region is of particular interest, and SPNAs represent a key tool for preserving ecosystems, rare al
endemic specied flora and fauna, water resources and landscape diversity.

Keywords: specially protected natural territories, Chui region, central part, ecology, flora,
fauna, endemics, biodiversity, pollution, state.
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