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“IOJIXKUJITUNH 3CPAI - HOTOOH UPIIIYH”
OJIOH VJICBIH DPIAM HIMHXWUITDOHUIA
BATA XYPJIbIH YJIUPJTAMK

XypabiH orao0: 2025 onsl 10-p capbid 3-Haac 4-Hul e1pyyad1
Baiipumma: Jlananzanraa xot, OMHOroBs aitmar
XypJbIH 30pWITro: DHAXYY Xypasl Hb MOHTON OpHBI Xyypail, TaHdayy Oyc HyTarT
Tynramaax Oy#d Ta3pblH AOPOWMTON, LEJDKHIT, Yyp aMbCTaJBIH ©OPUWIONT, YCHBI
HOOLMIH aCyyMTyyAbIT IUAABIPIAXI YUIIIICHH IHHKIIIX YXaaHbl M3JIAT, IPAKTUK
TYPILUIATBIT XyBaanlax, HUATH TaHKyJaX OOJOH OPOH HYTarT HABTPYYJIIXII ML,
M3I23713J1 00JIOH Ya1aBXbIH ryyp 0osox 3oprrotoid. Tyyawma HY b-ba LemxwmntTai
TaMIPX KOHBEHIBIH (UNCCD) COP17-nitH 30puntyyarail HUHIYYJI3H MOHTOJ OpHBI
YYP3T, XyBb HAMPUUT TOJOTIOXK, OJIOH YJCHIH XaMTbhIH XYUUH YapMailliTaj XyBb HAMAD
OpyyJaxbIr 30pbxk OaiiHa.
XypaJl Japaax 4MriIsl TOBIOPHe:
e ['aH, ra3pbIH JOPOMTOI, HEJKUIT 33p3T TyJAraM/ICaH acyy/UlbIT JJaBaH Tyyaax
OOJOMXKHT MHKIRI, TyPIUIATHIT X3IIIIIX;
e VYCcHBI HOOUMWH TOTTBOPTOM MEHEKMEHT, XaMraajaj, HOXeH COPII3ITI
CYYPHWJICaH IIMHAJIAT apra OapHIIbIT TOIOPXOIIIOX;
o  [lemKuATT? TAIMIPX HHHOBAL], TEXHOJOTH, IIMHAJIAT IMIUKHJAI, X3P3TIIIAT
TaHWUJILYYJIax;
e bByc HyTruiiH OOJIOH OJIOH YJCHIH XaMTbIH @)XHJUIAraaHbl IIHHY OOJOMIKHUHUT
HO2XK, TYHIIIITUHT ©PTreKYYIdX, OJIOH TaJIT XaMThIH a)KUJIaraar 03xKyyiox;
e COPI17-uiiH Xypa23HI APBUIYYJICOH CaHAQYWIra, 30PHITYYATAl YsUIIyYyIaH
WUHXKIPX yXaaHJ CYyypWICAH LIMMA3J, OJIOH TaJIT XaMThIH a)Kuiuiaraar
TYT33H JRIT3PYYIIaX.
X3J13/13X YHICIH CIABYY:
1. HemxwunT, ra3psin gopoiiron 6a UNCCD COP17
2. YcHBI HOOLIMIH TOITBOPTOM AllIMITIANT, Xamraanal
3. Tanpayy Oyc HyTar, O3IUI3PHITH TOTTBOPTOH MEHEKMEHT 0a XyyIb 9pX 3YHH
OpYHH
4. HexeH capraniT, TEXHOJIOTH, MHHOBAII
5. Yyp aMbCraiablH eepuiienTe/l JacaH 30XUL0X MIHUITYY
OAranp CHABIP WITIAN TAHWILYYIDK, XYPJIBIH TOICreil X3IJILYYJIAT OpHYYIdX
3amaap OyC HYTTHITH OOJIOH OJIOH YIJICHIH 3PASMTAH CYIUTaa4 IbIH MOJIJIAT, TYPILIArbIT
HAT'TIDH, HEOJDKWITTIN TAMIPXIM O0TUTOMN, XIPIrKUIIAXYHIT MUY YIUNT XaMTaaa
IPIITXUMITHI.

30X1OH BAUT'YYJIAX KOMUCC



“IOJIXKUJITUNH 3CPAI - HOTOOH UPIIIYH”
OJIOH YJICBIH DPIAM HIMHXUITDOHUIN
BATA XVYPJIbIH XOTOJIFOP

10-p capvin 03, baacan 2apaz

Xyramaa Yiin axkmiuiaraa

XYPIbIH H32JIT

08:30 - 09:00 | Xypaax opoaHOriyaAbIH OYPTIJI (TAaHMINAX asULIBIH OYPTIAI XaMT)

H»3sarniin yiln axuuiaraa
—  AVMruiiH apJIsIH ypIaruiiH ypaH OyT9mau
H»3sarniin yr
09:00 - 09:30 —  b.bar6Gaarap /bOYAO-uiin caiio/
—  H.Dux0at /Omnecosw aimeuiin 3acae oapeal
—  Jlatipapa Jluarendoannep /Oy moneoti XXK-uiin eytiyamesx 3axupan/

X3CAT 1. HOJKHUJIT, TA3PBIH JJOPOUTOJ BA UNCCD COP17
TOBUIH BAWTAJIb, TYYXWIH MY3EUH TAHXUM (YH/ICOH XYPAJIJIAAH)

Mopeparop: T.bamxkunHAM
/BOYAOA-nvl batieanuiin noeoyutin 6001020, 30XUCTION AUUSTATMbIH 2A3PbIH dapeal

HWarraa 1:

“LlemmKmuT, 6airanuifH ypramai XaMraajuibiH OOIOro, apra XaMk33”™
I"Oroyurapan /BOVAOA, Batieanuiin nooyutin 6001020, 30XUCMOT AUULTATIMbIH
2A3PbIH AXIAX MIPSINCUTMIH/

Worrran 2:
“COP 17 XypabIH @XJIbIH SBL, JIBINYYJDK Oyl caHaaumira, Xyiadarayk Oyit yp ayn”

J.Barmenx /COP17 Ynoscuuii xopooHsl axcivii anbanst oapeal

Horron 3:

“MoHToI OpHBI Xyypaii OYC HyTTHITH ra3pbIl’ HOXOH COpIiadx cyfanraa: Llemkuntuiin
Yitn sBIT Oa TEXHOIOTHIAH AT

09:30 -10:40 JHoxrop (Ph.D) L.I'anuenep /LI VA-uiin I azap3yii-I eosxkonocuiin Xyp3ansHeutis

Lenoscunmuiin cyoaneaanst canbap/

Worraa 4:
“TI"azap3yiin sH3 OYpUIH HOXIIOJI Ta3PbIH JOPOUTIBIT YHIIX Hb™
Agcrpanu ynceH cymiaad JJokrop (Ph.D) Hetin Cumc /Ascmpanuiin ynoscrui

wiuHdcnax yxaausl acenmaae, CSIRO/ — naxumaap

Honrraa S:

“MOHTOJIBIH T3I'II OHJOPIIOrHiH ra3pblH JOPOUTIBIT caapyyinaX MOHUTOPHHI,
OPOJILIOOHBI OHJIAMH X3parcan’”

BHXAY-p11 cyanaau Jlokrop (Ph.D) Illnaoconr Jlu /Toemeopmoti xeexcnutin

30PUNMBIH UX 02020ULH OTIOH YICLIH CYOAN2aanvl moe/

10:40 - 11:00 | Ilaiinbl 3aBcapnara

11:00 - 11:10 | Hbarness rapan 3ypar aBxyysiax apra XamMKd9




X3CAT 2. YCHbI HOOLIUIAH TOT'TBOPTOM ALIUITIAJIT, XAMIAAJIAJL
TOBUMH BAWUTAJIb, TYYXUNH MY3EMH TAHXUM (CAJIBAP XYPAJIJIAAH)

Mopnepatop: T.Camaamxurman /Owy Toneoiu XXK/

HWarraa 1:

“MOHI0J1 OpHBI YCHBI HOOLIMIH JKUT XyBaapuiant”
JHoxrop (Ph.D) 3.Barbasp /3aceuiin 2aspoin xapaexcyynseu acenmaaz YcHol 2aspoin
oapeal

Horran 2:
“ToBuiiH OyC HYTTHHT YCXKyyNax [ODKUITHHH SCPIT HHKSHEPUIHH ATy YL

Joxrop (Ph.D) H.Hacau6asip /ILIVTHUC, bapunea Apxumexmypein Cypeyyan/

11:10 - 12:10 Woarron 3:

“Xyypaii X39puiiH 0yca Xyp OOPOOHBI YCHIT XypaaX aprbil alTHIIaX OOJIOMKHIAT
cynasicaH qyH”
Joxrop (Ph.D) X.Meuxrysia /XAAUC-uiin UTC-XAAXUT/

Horraa 4:
“MOHTOJIBIH TATI OHASPIeTHIH YCHBI HOOLIMIH CylaraaHbl aXKIIbIH SBIL”

BHXAYVY-b11 cymnaau Jlokrop (Ph.D) Ub6en Yenr /baaorcuneuiin Oun Ux Cypeyyiv/

Hnrra 5:

“XopioH TooHO TOCIHMIH TaHMIIIYYITa”

HI.Msirmap /Tocnuiin axnax 30616x, Moneon yiceit ycHbl 30610X uHicerep/

X3CAT 3. HOXOH CAPI'IIT, TEXHOJIOI'M, AHHOBAIJ
TOBMIIH BAWTAJIb, TYYXUIH MY3EH TAHXHM (CAJIBAP XYPAJIJIAAH)

Monepatop: X.OTroHMeHX /OmHe206b atimeutin baileans opunvl eazpvin oapeal

Hoarraa 1:
“Mu Us-nitH mei A9X COpYYH Xyypaii Oycuita Oyiar sxocuctemuitn CO: ypcraisH

JIMHAMUK 0a HOIeeJerd Xy4JuH 3yiic”
BHXAY-b1H cynnaaua Jloxrop (Ph.D) Iun XXua /Xamao - Moneonwin Leoaxcurmmaii
TIMYIX XAMIMbIH AACULAAAH] MOB/

Horron 2:
“Bronoruita xepcHuii 6ypxyys (BSC)-uifn apraap DeDKIITHIH 3CPAT X3PITKYYIICOH
TYPIIMITHIH apra: OMHOroBb aitMar O00JI0OH YiaanOaarap XOTBIH 3aXbIH OYCHITH

TYPIIMITHIH Yp AYH
Snon ynewtH cymaad Jloxrop (Ph.D) Xunexu Wmaii /Hunnon Kosii XXK/

Harraa 3:
12:10 - 13:10 | . .

MOHTOJT OPHBI Ta3PBIH OOPIOIT, JOPONTIBIH YHAIII): XAAMAIT JaryyIblH [lyBpall
ereryel1 OOJIOH XUIUMAIT OFOYHBI apryylaJl CYypUIICaH CylIalIraaHbl aKIIBIH 3apHM YD

JTYHI3C”
Jokrop (Ph.D) 3.Bbarxaprain /VI[YOCMX/

Wonrraa 4:
“Oroy Tonroii — l'anyyH cyxailT YMIINIMIH aBTO 3aMBbIH JIaryy 3BA3PCOH ra3pblH
HOXOH CopraanT”’

JHoxrop (Ph.D) 111 [{anrapcatixan /Oasuil snsatiponmenman XXK/

Warraa S:

 LemKUATTIH TOMIDX3, YPraMIbiH OMOTEXHOIOTHIH X3PI3ridd”
y

Joxrop (Ph.D) JI.Ocexsxapran /LI VA-uiin Bomanuxutin ysyspasem xypasisn/




XJCAT 4. TAHAYY BYC HYTAT, BJTYIDPUITH TOI'TBOPTOI MEHEKMEHT
BA XYVJIb OPX 3YIH OPUYHUH
HOMBIH CAHTHITH TAHXVM (CAJIBAP XYPAJIJTAAH)

Moaeparop: H.Maunnax //Joxmop (Ph.D), Oxo-unrosay, xezocauiin mos Thb/

Harraa 1:
“BaradpuiiH allMINANT, XaMraaJjIblH TajlaapX OOJIOTHIH 3apuM acyynain’”
Joxrop (Ph.D) I1.Tymaubastp /XXAAXYA, bonusop awwenanmoin xo1600/

HUarraa 2:

“BarIadpUiiH 3pX 3YHH 30XHUILyyIanT”
S1.Xummrt /Xyyavu, Moneonvin xyynvuosin Xon600Hbl 2uuLyyH/
Bb.Anranupuar /HYB-vin XXAAB-vin Xyyautin mapesscunma/

Harraa 3:
“Cyynuiin 42 >xun MoHron ysacat TOXHOJIJICOH FaHTMIH HUMTM-3IUIHH 3aCTUHH
HOJIOOJUTMHH YHAIr?)”

1110 - 13:10 Joxkrop (Ph.D) JI. Anrantysia /LI VA-uiin Iazapsyii-eeookonoeutin Xypoonsm/

Wonrraa 4:
“MOHTOJIBIH 0TYIIPHITH TOPOITON Oa MIMIABIPIAX apra 3amyyn’”

Jokrop (Ph.D) XK. Yunapmaa /XAAUC-uiin Aeposronocuiin cypeyyiv/

Harraa 5: “Banusspuiid MEHE)KMEHT 0a a30ThIH HAMAJITUIH yPT XyralaaHbl HOJIOo:
MOHTOJIBIH [OJ6PX6Tr XIPHIH ypramJiIbiH OJIOH sIH3 0aiiaan 6a 9KOCHCTEMUIH
TOTTBOPTOI1 Oaiinan”

Joxrop (Ph.D) B.JIstaxya /LI YA-utin Bomarnuxuiin ysyspuaem Xypasnsn/

Harrma 6:
“Bammop 6a MaTdIbH 9pX”

3.Ounepxapran /Cyonaau, xyHuil spx xameaanazy/

13:10- 14:10 | ©JPHIH XOO0JI

X3CAT 5. YYP AMBCTAJIBIH O6PUIOJITOI JACAH 30XHUIIOX HIAVITYY]
TOBUIWH BAWUTAJIb, TYYXHWUIH MY3EUH TAHXUM (YHICOH XYPAJIJIAAH)

Moneparop: I.Capaurysia /Joxmop (Ph.D), VLIYOCMX-eutin 3axupan/

Hoarraa 1:
“Yyp aMbCTrajblH 00pWIONTHIH OOIIIOT0, apra XaMxKId”
L.Meunx06ar /6OYAOA, Foorozo menesroamuiin ea3pvli WUHICIIU/

Warraa 2:
“T'oBuiiH OyC HYTTHIH Yyp aMbCTaJIbIH ©0PWIONT, XaHa1ara 6a smM3ar Oaiinan”
Hoxkrop (Ph.D) . dynamcypau /VIIYOCMX/

Wonrraa 3:
14:10 - 15:10 | < Momron opubi roBumiie 6yc - [orr-OBoo cymbIa HyTart 2012 0HOOC XO#imI
TYHITIICOH 371C, TOOCHKIIITHIH &XKUTIANT

Slon yieer cymaad J{okrop (Ph.D) Macaxune Umisyka /Kaeasazuiin Hx Cypeyynv/

Harma 4:
“OpoH HYTTUIH 00JI0H OYC HYTTHIH X3M>KI9HHI TOOC A3TANITHIAT XUMaBapu-8/9
TEOTOrTOHTY XUUMAII Aaryysiaap WIPYYIdX Hb”

b.YUynram /IMYHUC, Xapsenasnuit Hllunoicnsx Yxaan, Unocenepunanuiin Cypeyyins/




Harma 5:
“Good Growth” 3arBap: YpT Xyranaasbl HOXOH COPIIITI YUIIIICOH YHAT 3YHICHIH
TOITOJILIOOT XOIKYYJIIX aHX/1ard caHaaquira”

Opan yiceir cymiaad Cenpuk byccak /Good Growth Communities/ — naxumaap

Harraa 6:

“XuiiMa11 OX0YH yXaaH][ CyypuJICaH Xyp TyHaJaCHbI ypT XyralaaHbl ypbIUHICAH
Taamamiall, OHLIO TOXUOJUIBIH 3arBapwiaiblH TyclaaMiKTairaap yyn yypxaiH yyp
aMBCTaJIJ TICBIPTIN Oal BT HIMAIYYIIdX Hb: OI0Yy TONrOWH yypXaiiH *KHUIIIOH 199p”
Joxrop (Ph.D) . Xutuurcypau /Oy moneou XXK/

“MOHIO0/IbIH TITL OHAOPJIOTHITH ra3pbIH JOPOUTIIBIT CAapyy/1aX MOHUTOPHUHI,

OpOJI00HBI OHIAMH X3paredn” Cypraar — Canbap Xypaigaan

Unmeseu:
14:10 - 18:00 — BHXAV-bin cymiaau Jloktop (Ph.D) Illunaoconr Jlu /Toemeopmoti xeexcnuiin
’ ’ S0PUNMBIH UX 02020IULH ONOH VIICbIH CYOaneaansl mes/
— Yaouao Yen /Xamaowin [Llunscnsx Yxaanvr Axademuiin Cancpvii Ma03AMULH
CYOaneaarvl XypasuoH/
— Jokrop (Ph.D) H.Maunax /Oxo-unnosay, xeeaxciutin meé THb/
15:10 - 16:10 | Xanan miatraji 600H Booth (baiiryymaryynsia TaHUIIyyira, y33CraiasH)
“BoaomMakyyasir H331r33e - Unlock Opportunities” Yymnzant — Canbap xypannaan
15:10 - 16:10 | (baiiryymiarslH TeIee1e1 ypuiraap OpoILoHO)
Mooepamop: b.Uuman-Ounp //[onxutin 06 xapuyycan cauovit 30610X/
16:10 - 16:25 | Ilaiinbl 3aBcapiara
X3J13JHIYYJ13T, caHaJI, 30BJIOMK
16:20 - 18:00 HYVDE, catiad, ) i
Mooepamop: b.Ynman-Ounp //[anxutin 66 xapuyycan caiovik 36616x/
18:00 - 18:30 | Ayruaar
XAAJITBIH YWJT AJKAJIITATAA
19:00 - 21:00 | Opoiin X001 — “I'paHz TOBL” KyyTUHBI 6aa3
10-p capvin 04, bamoa zapaz
Xyramaa Yiin axuiiaraa
TaHunax asman - 100pX XeTendepeec COHrox:
AliMruiie Ve nar yypbIH ra3pblH Yilll axuularaarail TaHUIax
08:00-12:00 —  Myxap lIuB>pruiin am (Ten6eprsii)
—  JlamaH3azaraj XOThIH ATpO OFKYYJTaldThIH TanOai/1 aluriianTa
OPTOMTTHIA yPraMiIbIH SKCBUTPO YPKYYJITHIH TanOaii
12:00 VYnaau6aatap xoT pyy Oyuax opostoryu 31T -piH ragHa myriax
22:00 Opommoryasir Tyymma 304nz OyyuislH eMHe Oyyirax
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“LIOJDKWITUNH DCPAT HOT'OOH UPARAYIN”
OJIOH YJICBIH APISM INHXUJITIOHUU BATA XYPAJLI OPOJILIOTYI0/]

“LlemKUATHIH 3CpAT HOTOOH HPI3AYH~ OJOH YJICBIH 3PJAAM IMIMHKHITIIHUN
Oara Xypaig OpoiIox Oyil SpXdM XYHAAT 304HJI, TOIOOJIOTdn/I, Cyaaaad Ta OyXdHI
MOYHIYWIT) IPBIIYYIDK, XaIyyH TajlapXajl WIDPXUAIIEE.

DHP ymaarwifH 3pJ3M MIUHXWITIHANA 0ara Xypan Hb 30BXOH OyC HYTTHHH
TOIUUTYH A2NIXUI HUWTOHA Tylaramjaaan O0airaa JOJIXHKH aylaapal, yyp aMbCTallblH
©OPUIIOIT, IIOJDKUIIT Ta3phIH JOPOUTOII 33T OaiTallb OPUHBI COPHIIT, 03 PX DY YAUIH
Tamaap OJIOH TalT XIIIJIMYYIAT OPHYY/DK, HIMHKIAX YXaaHd CYypHIICaH Tapll,
IIMHIDMT, XaMTBhIH aKWAJUIaraaHbl OOJOMXKYYABIT TOAOPXOMIOX HyXaj Xypall OoJHO
IOODIT UTCIITHM OaiiHa.

OneenpuitH Oaiiraap MoHTON YIICEIH HUHMT razap HYTTHIH UX3HX XyBb Hb HX
0ara XaMK33T33p HOJDKHIITO]] OPTCOH, HUUT 031u’dpuitH 65% Hb yHaraH Topxeecee
0OpUIernek, XapwilaH amWiIryd TYBIOWHI IOPOWTCOH OaiiHa. MeH CyyiuitH
KWITYYZR JICOH IIyypraTtail eApyyAuiH TOO 3pC HAMAIAK, 36BXeH 2021 oHbI 3-p
capbiH 13-14-Huil egpyynsa MoHIoa opoHJ TOXHUOJICOH XYUYTAIH LIOPOOH LIyYypraHbl
YEeuiiH araap MaHaaiaa A3TACOH TOOCHBI XAMk33T ADAM 3arsapaap toomoxon PM2.5
ToOCOHLOp 264,795 TtonH, PM10 Tooconuop 2,267,484 toHH, PM74-niiH XyBbI
3,809,012 ToHH XYpcaoH Hb Oaliranb OpYMH TOAUUTYH XYH aMbIH 3pYYJI MOH]I, HUHIIM,
SIUWH 3acarT coper HeJIee Y3YYIDK OaifHa.

OArssp XYHAPAI, COPUATYYIOBIT JaBaH TYyYNaxblH Tyiaa MoHron VYICHIH
Epenxuiinerumiin canaauwican “TopOym mon” yHAICHHH XemenreeHuir 2021
OHOOC YJIC OPOH JIasiap X3P3mKYYJDK 3XuIcoH Oereen 2024 oubl Oatimaap 107.3 cas
MOJIBIT Iy OOJIOH TYHITYYII9X XII03PAI3p TaphK, 86.3 cast IIMPXAT Taphll CYyATallbIH
Heeuir Oypayyiman Oaitna. Men 2020-2024 onn sxun 6yp 200 opuum ra tanbain
LOJDKHIIT, Ta3PbIH TOPOUTIBIT Oyypyyliax, HOXOH COPIIdX apra XIMKIIT XIPITKYYIIK,
TOBUIH OastHOYpAMIT HOXOH CIPIIAX aKJIIbIT 70 ra Tandaii 1, SJICHUH HYYIIT caapyyiax
MexaHuk xaant 50 ra tanbaiin, dynaross, [oBb-Anraii, [0BECYyMOdp, OBOpxaHTaii
aiiMarT xamraanajiTbhlH OMH 3ypBac Oaiiryynax axisr 800 ra Tanbaiia, ['oBbcymMO3p
aiimart OaliranuiiH ypramain Tapux axuibir 10 ra Tanbaiin, basaxoHrop aiimart 3araxn
O¥H OalraluiiH CAOPrIH ypraaThir A3MvKmK S00 ra Tandair XaIK XxaMmraaaax axIibIr
TyC TyC XHIK TYHLDTIIR Oalraa 4 133pX acyymiyys Oalicaap OaliHa.
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2026 onn manaii oponpg 6onox HYDB-biH KoHBeHUBIH TamyyablH 17 myraap
Oara Xypamn Od2TUIdpHfH JOPOUTIBIT Oyypyysax, TOTTBOPTOHM amuriax, HOXOH
COpradx 3amaap [a3pelH HOPOUTIBIT Oyypyylaxaa YHIVIICOH XOPOHT® OPYYIalThIr
HOMOIAYYJIRX  30PWITO0p JasiH  JADJIXMAH  XOMKIIHUN  “BamulspuitH  myxap
caHaa4ywiIra”-bil' TAHWIIYYJDK, 3YYH XOiJ A3uiiH Oyc HYyTTHIH MIOPOOH IIyypraHbl
CylajraaHbl acyymraap cambap XypajifaaH 30XHOH OalTryymax Tajaap axuIax
Oaraar TOMIDIIIDH XDJI9XDJ TaaTai OaiiHa.

TuitMd3C yT 3pAdM MUHXWITIIHUN 0ara Xypiaap XdJI3JIRX acyydayl I33pX
YUDIAYYAUNT TyCcTaH, IIMHXKIDX YyXaaHbl YHIICIITAW Trapl, apra 3amyyIabr
TOJOPXOUIIOX, APAIMTIH CyIJaadyIbIH CaHaJ, CAHAAUMIITHIT TyCTaH XAPITKYYIIX Hb
HOH 4yXal I'»K Y39K OaliHa.

Omer Hb, “LlemKunTuitH 3cpdr HOTOOH HPIdAYH’ OJOH YICHIH 3pAdM
LMIMHXUITI2HUN Oara XypJbIl 30XHOH Oairyymk Oyld ©OMHeroBb aMruiiH 3acar
TApThIH TaMTheIH Ta3ap, “Oroy tonroi” XXK-HBI ynupamara, XaMT OJOHI TalapXax
WIDPXUWDK, XypJbIH Yl @XXUTaraani eHAep aM>KWIT XYChe.

YUX-bIH TMIIYYH, 3ACTHMITH TA3PbIH TULIY YH
BOYA©-UITH CAJ] .BATEAATAP

2025.10.03, JlamaH3aaram XoT
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MOHAYNJITID

“LIOJDKIITUIH DCPAI HOTOOH UPIDAYIN”
OJIOH YJICBIH DPIDM HINHXWITDHUIN BATA XYPAJI] OPOJILIOTYIO/

OMHOroBb aiMIMIH WPTIIUIH TOJIeeJerdyJuilH Xypal, UPrIAuHHX3? HIPHUIH
©MHOO6C MIHIUWIT3D A3BIIYYIIbE.

Masnaii aiimar 0o TOBUITH OYCHIH TyATYyp HyTar, Yyl YypXaiH Oasuiar, dauiH
3aCTHIH ©CeJITeepee yiicaa MaHIailynk Oyl X3p Hb Oyc HyTarraa aM33I 9KOCHCTEM]T
TOOLOTIZIOT. MOHTOI OpHBI Xyypai X29p, LeJMHH XIIpUHH OYCHIH AUMIDHX HyTar
LOJDKUITe]l epTee] Oaiiraa Oereeja roBb HyTar ra3pblH JOPOHTONA XaMTHHH HX
HAPBA3IICOH. YCHBI XOMCI0M, O3ITY39PUIH Jjaall X3TPAIIT, yP aMbCTaJIbIH ©0pUJIeITeeC
[IaJITraacaH 3JICHH LIyypra, FaH, XyypauIluIT Hb UPI3AUNHH 616p TyTMbIH aMbIPaJI]
HeJIeeDK Oyl 00muT copuatr OOk OailiHa. TUHMAAC 3HAXYY OJIOH YICHIH Xypa
OMHOroBb]] 30XHOH OalTyynargax Oyl Hb OHIITON a4 XOJIOOTIONTON FOM.

Avimruiin 3acar gapreiH 2024-2028 oHBI ecenTTdii OMHEroBh XeTen0epuitH
Xypa3H1 llemkunaTuiir caapyynax, yyp aMbCTalblH ©6pWIONTO OACaH 30XUIOX,
UPTIIMAH CcailH caiixaH, HpIdAYUT Oaranraaxyymnax 30pWITOOp Xd3I XOIdH
XOTOI06PHHT XIPIMKYYIIK, O0I0BCPOI, 3pYYJI MIHA, HUHTMUMH Xamraanai, Oairanb
OPYHBIT XaMTaanax YUIII9P OJOH aXIIBIT XHiK OaifHa.

OnHeenpuiiH TydramjacaH ron acyyaaid Oon ycHsl Heeu. OpoH HYTIMHH
upraja, cymiaad, 00Ioro OOJOBCPYyNardjblH OJIOH >KHJIMHH caHall, CyldaliraaH]
TYNTyypiaH TOBUHIT yCXKyyldaxX TOMOOXOH yC AaMKyyJax XoosoiH TecauiiH TO3Y-r
OoJIOBCcpyyiicaH. DHAIXYY TOces Hb 30BXOH OMHOTOBHWH TOAMUTYH TOBUIH Oyc
HYTTUIH UPI3AYHH XOTKIMHH TYATYYp OOIHO TI3TT HTIIATIH OaifHa.

Men “TapOym MO’ YHIICHUHN XOAOITOOH] MaHAll aiiMar MIBXTIH OPOJIIIOXK,
2030 or xyptan 70 cast MO TapHUX 30PHIIT A3IBIITYYIIII/ OaliHa. MaHail alMTHifH HyTarT
YIT axuiiIaraa siByyjiiar yyin yypxaiH KOMIaHUYIBIH XaMTBIH opoJiiootoiiroop 400
cast MOZ TapHuX YYPTHHI XYJI93K, MOJ YPKYYATHIH ra3pyyasir OalryyiaH akuimiax
Oaiiraa TeauiTy# “[OBHITH HOTOOH X3P3M™ TOCOI aMXKIIITTA XIPIMKMK OaifHa. DHD
00J1 TOBUIH SKOCUCTEMHUIT XaMraabK, Yyp aMbCTaJIbIH ©0pUJIeITe 1 JacaH 30XHII0X
00UT alxaM oM.

©OMHeroBb 00J1 36BX6H I'a3pblH Oasuiraap Oyc, COPIIAIIX IPUUM Xy4, O0JI0BCPOI,
XYHUH HOOI0epee XOerKuX epreH OoJoMKToW aiMar. Hap, caixuHbl Heel, MeTaH
XM, IIAH? A3 OYTLHIH XOI K11, 00JI0BCPOITON OOIOBCOH XYUHH 33T Hb UPI3AYHH
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TOTTBOPTON XODKJIMIH Oartanraa OomHO. buj smuitH 3acruiiH ecentee Oairaib
OpYMH, HUWUITMHUUAH X3PITLPITIN YSUIAYYIDK, UPTIAMHRHX2D aMbJpaliblH YaHapbIr
calbKpyyaaxbIr 3pX3M 30pHIIr00 0ONToXK OalHa.

OMHOTOBBRUYYIBIH XYCT MOpeenes 00l yC, HOTOOH XOTXKWJ, TOTTBOPTOH
aMbJIpall IoM. Ycaa 3pJdH? MAT Xahpiax, HeJHKUIT, Ta3pblH JOPOUTONTON TIMIXK,
ypramaj, MOA, aH aMmbTlaa XamraajaxX Hb OWIHHA HPIdAYH, XYYXIAYYIAUIH caifH
CaliXHBI TOJIO® XUk Oyl XaMTHIfH YH? I[3HTIH XOPOHTe OpYYIIainT Ouida.

Baiirans opuHbl TyJIraM/ICaH acyyaai, TOp AyHAaa e KUIT, Fa3pbIH I0POUTONTON
TOMIPX YHICOA XaMmTnaa IyriacaH dHA yyXajd XypiblH YW aXUIaraanj aMyKUIT
XYChe.

DHAXYY OJIOH YJACBHIH Oara Xypliaac rapax caHaJl CaHaauyuira, CyJaliraaHbl
QXKJIYYIbIH AYTHYIT, WIAWIAT Hb 36BX6H MOHIronJ TONUWryH ADJIXUA HUNUTI
Tynramax Oyd HeJDKWITHHH acyyJIbIl ITUHABIPIAX3 OOMUT XyBb HIMAP OpYYyJIHA
TOIATT UTTHATHH OaifHa.

OMHOI'OBb AUMI'MIH 3ACAT JJAPTA H.OHXBAT

2025.10.03, JlamaH3aaram XoT
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MOHIYNIITID

“LIOJDKWITUNH DCPAT HOTOOH UPARIYIN”
OJIOH YJICBIH APISM MUHXUIITIOHUN BATA XYPAJLI OPOJILIOTYI0/]

“LIeKUITHITH 5CPAT HOTOOH HPA3YH™ OJIOH YJICHIH SPJ3M IIUHKUITIOHUN Oara
XYPIBIH AMXITTAIANT YHIIUTY Ta OYXOHI MAIHIUMITID XYPrak Oaiiraamaa Oaspraif
OaiiHa. YT XypJblH epoHXU 30XHOH Oaiiryynardaap baiirans opuuH yyp ambcraibiH
0OPUIONTHHH saM, OMHOTOBh alfMTHITH 3acar JaprblH TaMTeIH Taszap, Oy Tomroit
XXK, xaMTpaH 30XMOH Oairyynardaap YC Lar yyp OpYHBI cyaajiraa M3I33JUTHIH
xypamH, LIYA-uiitn Tazap3yii, T€OIKOJOTHHH XYpPdIUIIH 33p3r Oalryysuiaryyn
30XMOH OalTyyink 0aliHa. DHAXYY XypaJl Hb Oalirallb OpUHBI TyJAraMICaH acyy/ Ty yIbIH
HOT 00JIOX MOIDKUITTIN TAMIX YT a)KUIIaraar 0J0H HUHATH/ TaHUYJIaH CypTardiax,
aHxaapal XaHAyyJax, MIUIAT, TYPIUIATEIT TYTI3H JIIIM3PYYIdX 30pUITroToNl 0ereen
OJIOH TaJIT XaMThIH QXXHJIIaraa, dpIdMTIH CyAIaa4uIbiH HOp UX XOI0JIMOPHUITH Yp IYH
FOM.

Xypal Hb HOKWITTANH TOMIPX YUDIBINID XyPUMTIATJCaH MOIJIAT, CaiH
TYPIUIATHIT XyBaaJlaxaac rajgHa 0oy1oro 00JI0BCpyyiax, MUHABIP raprax TYBIIUH/
IPIAMTIH, CyATIAAYABIH CYaITaaHbl AXIIBIH YP AYHT YSUITyYJIaH XYPraX dyxal Tanoap
0ok OaiiHa. MeH 3pA3MTAH, Cy[AJlaauuji, NIMWIBAP Taprarduji, HyTTUHH WP,
MaJT9U 39PI3T OJIOH TaJIBIH TOJIOOIIIHHT HAT 0P MyTITyyICHAAp XapriIaH OUIToII0,
XaMTBhIH @XHWIIaraar TYH3THHPYYIDK, OOMUTON IMMHARI, Yp OYHTIH apra XdMixK3dor
XIPIMKYYIIX OOJTOMKHUT OYpIyyiDK OaiiHa.

OHIepceH MKWIC HXJIBH DHAXYY XypJbIl OJOH YICHIH HMIMHXTIM 3pasM
ITUHKIITIHAKA apra XaMK32 O0ITOH eprexXyYiIcoH Oereen maammus “IoBp” HIpUHH
JIOp Liap XYPIar TIIK, OYC HY TTUITH OOJIOH OJIOH YJICHIH SPA3MTAH CyAIaaqblH XaMThIH
@XHJuTaraar I3MKHX, MAIJIAT COTMIIIIOX yXal IPT OOITOH XOTKYYIdX 30pUITOTOMN.

XypiablH o 30pUIATYYAbIH HAT Hb OPOJILIOTY 3PJ3MTIH, CY/UIaaqIbIH WI33CIH
XypaaHryit 00JI0H OTYYILTYYANUT SMXITTIH HUMTAIIK, OJTOH HUHTAI TYT33X SBIA IOM.
OHAIXYY 3MXITIU Xypajl A33p XyBaalllCaH OpreH Lap XYyp33T3H M3UIAL, T'YH3THH
OMIITONT, TYPIIIATBIT TycTacaH OyTIRNyY OarTcad Oeree 1 0aiTalb OPUHEI caTOapbIiH
OIOyTaH, 3aJlyy MOIPI3KHITOH, Cyajaadfall YHD IPHTIH 53X CypBaK OOJHO TIOATT
WTIIITIU OaiHa.

Xyprnaac rapcaH caHall, CaHAAQUUIra, CyJaJraaHbl Yp MAYHT TOM, SKIKUT
TIXTYUTI3p OOOUT aKWJI X3pAT OONTOH XOpCeH m33p OyyinraXx Hb Ta OWMIHWUN HOH

13



TIPrYYHUI 30pHUIT IOM.

DHIXYY XypiabIl aMyKWJITTal 30XHMOH Oalryyrmaxaa YHAITIH XyBb HIMIP
opyyicaH OyX OpOJLIOry, cyAjaad, XaMTpaH aKuiuiard Oairyymiaryyn 00J10H 30XHOH
Oaiiryynaryman TYH Tajapxana Wpxuiiase. buag xamtnaa MOHTOJIBIH TOBHIH AM33T
9KOCUCTEMUIT ypT XyramaaHja TOrTBOPTOW Oaiinrax, OaiiraiuiiH yHaraH TOpXuir Hb
XaJirajiaH YII99X3 HAT ajXaM yparmmnK OaifHa.

OUJTUTT ABPAXAM
DpYYa MIHJ, alOYITYH aKuiuiaraa, Oairairb OpuuH,

opon nytar (OMAABOOH) xapuyncan epeHXuil MEHEKEP

2025.10.03, Jlananzaaram XoT
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STUDY ON LAND RESTORATION IN ARID REGIONS
OF MONGOLIA: DESERTIFICATION PROCESSES AND
TECHNOLOGICAL SOLUTIONS

Ganchudur Tsetsegmaa', Otgontsetseg Davaanyam', Altantuya Dorjsuren’,
Khaulenbek Akhmadi', Shinebayar Otgon', Mandakh Nyamtseren', Enkhtur
Tsendsuren', Sainzaya Sharav', Gantsetseg Gantumur'

! Institute of Geography & Geoecology, Mongolian Academy of Sciences
* Corresponding author: ganchudur@mas.ac.mn

Abstract

Desertification and land degradation affect 76.9% of Mongolia’s territory, posing
severe threats to food security, human health, and socio-economic stability. The
objective of this study was to monitor desertification and land degradation processes
in different ecological zones and to test technologies aimed at mitigating their
impacts. Field research was conducted in Sumber soum of Govisumber province,
Orkhon soum of Darkhan-Uul province, and Rashaant soum of Bulgan province,
focusing on land cover change, sand movement, rangeland degradation, and socio-
economic drivers. Results revealed that 49.8—over 90% of the studied areas were
affected by desertification, with sandy lands expanding continuously since 2000 and
significant shifts in vegetation composition. Overgrazing and livestock pressure were
found to reduce plant species diversity and ground cover, accelerating degradation.
Experimental trials of anti-desertification measures, including shelterbelt plantations,
resting and restoring rangelands, and mechanical and biological sand stabilization,
demonstrated effectiveness in reducing soil erosion and increasing vegetation
cover and biomass. The findings highlight the importance of adopting site-specific
technologies and integrating traditional and modern land management practices. This
research provides a scientific basis for sustainable desertification control measures
with active participation of local communities.

Keywords: Desertification, land degradation, sand encroachment, shelterbelt,
restoration
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DEVELOPMENTS IN ASSESSING LAND DEGRADATION IN
DIVERSE GEOGRAPHICAL SETTINGS

Neil Sims'

"'Group on Earth Observations Land Degradation Neutrality Flagship

Abstract

Global methods for measuring and monitoring the extent of degraded lands
for reporting on UN Sustainable Development Goal Indicator 15.3.1 (the extent of
land degradation over total land area) have been established in the Good Practice
Guidance (GPG) reports developed for the UN Convention to Combat Desertification
(UNCCD). These foundational methods have supported 131 countries to report on
their extent of degraded lands in a way that enables a consistent comparison between
countries.

As use of the GPG datasets and methods has widened, it has revealed limitations
in the ability of the methods to meaningfully represent land degradation in some
settings. Examples include small islands which require relatively high-resolution
imagery and are persistently cloud-covered, and very arid regions where plant cover
levels are often very low, which impacts the assessment of land productivity and soil
carbon stocks. There are also limitations in the application of the relatively coarse
spatial resolution default datasets for planning and monitoring actions to address land
degradation at local scales.

This presentation will review Indicator 15.3.1 and the GPG methods, and
present examples of the challenges in assessing land degradation in Pacific Islands
and desert regions. New datasets and updates to the GPG methods will be described,
and the potential of emerging technologies that may be beneficial for assessing land
degradation in unique landscapes will be reviewed.

Keywords: Land degradation neutrality, pacific islands, hyper-arid regions, desert
landscapes, new technologies
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AN ONLINE TOOL FOR LAND DEGRADATION
NEUTRALITY MONITORING AND INTERVENTION
FOR MONGOLIA PLATEAU

Xiaosong Li!, Chaochao Chen?,

! International Research Center of Big Data for Sustainable Development Goals
? Aerospace Information research Institute Chinese Academy of Sciences

1. Background:

Achieving the Land Degradation Neutrality (LDN) target proposed by the
United Nations Convention to Combat Desertification (UNCCD) is a critical action
in addressing global land degradation challenges. However, the number of countries
with the capacity to systematically monitor, assess, and comprehensively manage
LDN targets remains limited worldwide, particularly among developing regions in
ecologically vulnerable areas. There is an urgent need to provide support in terms of
technology, data, and tools.

The Mongolian Plateau is a global focal point for land degradation, and with
significant differences exist between China and Mongolia in terms of land use,
ecological restoration practices, and the application of information technology. To
enhance Sino-Mongolian cooperation in land degradation monitoring, assessment,
and rehabilitation, and to advance the attainment of LDN in key global regions, the
International Research Center of Big Data for Sustainable Development Goals—
supported by the National Natural Science Foundation of China—has utilized
big Earth data to produce high-resolution spatial data products for key LDN sub-
indicators. Under the framework of the World Overview of Conservation Approaches
and Technologies (WOCAT), the center has systematically compiled and summarized
key governance technologies developed over more than 40 years of desertification
control efforts in northern China. Additionally, a mobile app has been developed to
assist field staff in identifying the land degradation status of areas of interest and
accessing recommended management technologies. All these components have been
integrated into an online tool: the Mongolian Plateau Land Degradation Neutrality
Decision Support System (LDN Mongolia).

2. Main works

2.1. Production of 3 key sub indicators for SDG15.3.1

Land productivity dynamics, land cover classification, and soil carbon are
three sub-indicators of SDG 15.3.1 explicitly defined in the UNCCD Good Practice
Guidance. However, the spatial resolution of existing products remains insufficient
for broader application. To overcome limitations in the availability of medium- and
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high-resolution data and improve spatiotemporal consistency across large regions,
the research team employed high spatiotemporal resolution fusion techniques to
reconstruct long-term, large-scale land productivity indicators at a 30-meter spatial
resolution. Based on ecosystem stability and resilience, the team analyzed the response
of land productivity to precipitation under different land degradation processes. By
coupling time-series land productivity data with precipitation indicators, a high-
spatial-resolution land productivity dynamics indicator suitable for the Mongolian
Plateau was developed to better support monitoring of Land Degradation Neutrality
(LDN).

Soil Organic Carbon Land Productivity Dynamics Land Cover

Figure 1. High resolution datasets for SDG15.3.1 sub indicators in Mongolia Plateau

Table 1. Statistics of LPD status in Mongolia Plateau

Types of LPD Area (km?) Fraction (%)
Declining 2.90 1.85
Early signs of decline 30.64 19.59
Stable but stressed 39.78 2543
Stable and not stressed 10.71 6.85
Increasing 4.50 2.88

2.2. Construction of land degradation control knowledge database

Guided by the Nature-based Solutions (NBS) concept, this initiative analyzes and
synthesizes successful models of land degradation prevention and control in northern
China over the past 40 years. Using the WOCAT (World Overview of Conservation
Approaches and Technologies) framework for sustainable land management as
a reference, it systematically examines the characteristics and patterns of land
degradation across the Mongolian Plateau. Based on this analysis, the project defines
the spatially applicable ranges of different land degradation remediation technologies
according to the principles of efficient resource use, local adaptation, and systematic
intervention. This work establishes a spatially explicit knowledge base for combating
land degradation in the Mongolian Plateau.
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Figure 2. Land degradation control knowledge database

2.3 Development of LDN mobile APP

Leveraging the advantages of mobile phones, location-based services, and
crowdsourced geographic data, a mobile app for land degradation prevention and
control has been developed. This app facilitates cross-scale integration of ground-level
information and remote sensing monitoring results through location-based field data
collection. It supports functions such as validation of land degradation remote sensing
results, retrieval of suitable land degradation control technologies, and assistance in
land degradation prevention planning. The app further promotes the application and
adoption of the Land Degradation Neutrality (LDN) decision support system.
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Figure 3. Interface of LDN Tracker
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2.4. Establishment of the Mongolian plateau LDN decision support system

Leveraging cloud computing infrastructure, mobile positioning and
communication technologies, and big Earth data mining and analysis engines, a multi-
source, multi-scale, and multi-type data integration platform has been established for
the Mongolian Plateau. This has enabled the creation of a spatial data portal dedicated
to Land Degradation Neutrality (LDN), facilitating data visualization, query,
and analysis. The system also incorporates a knowledge base on land degradation
prevention and control within the region, allowing users to retrieve technical
information and assess its spatial applicability. Capitalizing on the widespread use
of mobile phones and internet access, a dedicated mobile app has been developed to
support land degradation mitigation efforts. The app enables location-based collection
of field data and information, and offers key functions including validation of land
degradation monitoring results at ground level, search capabilities for context-
appropriate land degradation control techniques, and decision support for planning
restoration interventions. These features enhance the quality of land degradation
assessment products and promote large-scale application of effective land degradation
prevention technologies.

*< LDN Mongolia
W

CELES Knowledge Database LDN Tracker
Mong

C A Trackn

Soil Organic Carbon Land Productivity Dynamics Land Cover
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ENGINEERING SOLUTIONS FOR IRRIGATION
IN THE GOBI REGION AGAINST DESERTIFICATION

Nasanbayar Narantsogt'’

! Mongolian University of Science and Technology, School of Civil Engineering and
Architecture, Hydraulic engineering research, development center, Ulaanbaatar,
Mongolia

*Corresponding author: nasanbayar.narantsogt@must.edu.mn

Abstract

Roads, parking lots, pedestrian and bicycle paths, highways, concrete structures
that do not absorb rainwater, and residential buildings in major cities around the
world are changing the global hydrological regime, increasing the risk of heavy rains,
droughts, and fires. Another negative effect of this is that it is greatly accelerating
desertification. In Mongolia, the to cultivate fallow land eliminates evaporation
through vegetation, and the impervious soil of ger areas, many unpaved dirt roads, and
abandoned mine dumps that have not been rehabilitated create dry hot air currents.
This is a major factor accelerating desertification, such as forest fires, heavy rains
caused by hot and cold air currents, and flooding. This process has expanded from
the Gobi Desert region to the Selenga Basin, where desertification is occurring, and
research has shown that desertification is occurring in the form of indicator plants that
indicate desertification. Therefore, to halt the process of desertification from south
to north, it is necessary to irrigate the Gobi region and increase the number of point
sources of rainfall evaporation.

Mining is the most developed in the Gobi region and contributes significantly to
the country’s economic development, but the non-renewable groundwater resources of
the Gobi region, which lack rainfall and surface water recharge, are being constantly
decreasing and depleted. The Ongi River is the most accessible surface water river in
this region. The total volume of the Ong River flow alone is not enough to provide
water supply for mining in the Gobi region. Therefore, additional flow from the
Orkhon River will fully provide water supply for the Oyu Tolgoi copper enrichment
plant and the Tavan Tolgoi coal washing plant with renewable surface water.

The Ongi River flow increasing and Ulaan Nuur restoration Project aims to
create two reservoirs in Ulaan Nuur in Saikhan Ovoo soum, Dundgovi aimag, to fully
provide water supply to the mines throughout the year and to create water resources
required to fill the abandoned mine open pits with water when the mine is closed.
In the Ongi plain and Ulaan Nuur basin, the 600 million trees promised by mining
companies under the Billion Trees program can be concentrated on the surface flow
side of the Ongi River. This will allow Ulaan Nuur to be registered in the Ramsar
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Convention, like the other three lakes in the lake valley, and has important ecological
significance. Two artificial lakes will be constructed in the upper and lower parts of
the Ongi Monastery, and the water will be directed towards the Ongi-Utgun Khoovri
plain, ensuring that Ulaan Nuur has constant water throughout the year. This will
further increase the rechargeable surface water resources for Oyu Tolgoi and Tavan
Tolgoi. It is also possible to reduce the yellow storm by turning the surrounding ponds
fed by the water of the river, which is the source of yellow storm, change dried ponds
into an oasis.

1. Ongi-Oyutolgoi water transportation pipeline network

The Ongi River is the most accessible surface recharge river in the Gobi region.
However, due to insufficient water resources, it is possible to additionally divert up
to 4.0 m3/s of water from the Orkhon River through the DUT Pass to the Ovt River,
thereby filling the Tsagaan Burgas artificial lake with water. By building a 30m high
dam on the Ongi River and storing water, it will have a volume of 60 million m3/s,
which will increase the flow of the Ongi River. The Ongi River flows through the
Ongi Monastery Gorge and flows for 115 km along the Ongiin and Otgun Khovr
plain, where it evaporates in the summer and drying up before reaches the Ulaan Nuur.
Therefore, 11.89 million m?® of water can be stored in a 14.0-height, 1090-m-long
earthen dam 7 km downstream from the monastery. This artificial lake reservoir will
meet the water supply of the Tavan Tolgoi coal washing plant. But it is not sufficient
to supply Oyu Tolgoi water source and restore the groundwater resources of the Guni
Hooloi. Another dam will be built above the Ongi monastery to increase the water
resources. In the upstream of the Ongi monastery, a feasibility study was conducted in
2019 to increase the flow of the Ongi River and restore the Ulaan Lake. It is possible
to create 23.56 million m* of water resources in this dam with a 14-height, 235-m-long

Figure 1. Upper and lower reservoirs near Ongi monastery
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earthen dam. The total water volume of these two artificial lakes, which will be built
in series on the Ongi River, will be 35.45 million m3. This will enable the Tavan
Tolgoi coal washing plant and Oyu Tolgoi to fully supply their water supply with
surface rechargeable water sources.

2. Tuul-Ulaan Nuur water transportation pipeline network

The Gobi dry lakes and ponds are fed by rainwater, and when they dries out,
the silt that has settled at the bottom of the lake is exposed to the surface, creating
wind and causes yellow dust storms. The solution to prevent yellow dust storm from
the Gobi ponds and dry lakes, is to create additional water supply through additional
water pipelines. The water pipelines will transport water to the ponds and dry lakes
in the late autumn and early winter months, creating an ice layer in these lakes, and
preventing the lake from being exposed to the silt from the wet bottom sediments
when the ice melts in the spring. For this, a water pipeline will be built from the Tuul
River to Mandalgovi. In this direction, a water pipeline will be drawn from the Tuul
River’s near in the Khustain Range and will transport water for 250 km. There are 26
temporary ponds and dry lakes along the water supply network from the Tuul River
to the Ulaan Nuur in the Gobi, and they will be able to be restored. This project to
draw water into the Gobi lakes will keep the Gobi dry lakes8 ponds, which are fed by
summer and autumn floods, filled with water in the spring and early summer months,
which will prevent the formation of yellow dust storm and bring positive changes to
the Gobi climate. It will also create opportunities for the establishment of artificial
oasis.

BDalanzadgad

Figure 2. The water transportation pipe line from Tuul river to Ulaan Nuur

Conclusion
Oyu Tolgoi LLC currently uses the most water in 2017, at 16.5 million m3. If
the mine is used for 40 years, it will use 600 million m3 of water. This is a renewable
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resource. “Oyu Tolgoi” LLC is mining the Oyu Tolgoi copper-gold group of deposits,
covering an area of 1.5x2.7 km and up to 650 m deep. The volume of the open pit will
be 272 million m3. If this open pit is restored and a lake is created, it will be filled
using the 60 million m3 usable volume of the Ovti reservoir, which will be filled, and
this will be possible within 5 years.The total cost of the construction of the Ulaannuur
Tavan Tolgoi water pipeline is 1,232 trillion tugriks. If the total 11701/s of water used
by the Oyu Tolgoi and Tavan Tolgoi mines were sold at the current extraction cost of
2500 tugriks, it would cost 92.3 trillion tugriks. This would cover the cost of building
the Ulaannuur-Oyu Tolgoi water pipeline of 1.864 trillion tugriks within 20 years.In
the Gobi region, it would be possible to build a green future by filling the abandoned
mine pits with water and creating lakes that would serve as a source of rainfall,
reducing desertification.

Evaporation and drying problems in spring and summer will be eliminated by
providing additional water supply and a thick layer of icing to ponds and dry lakes
that dry up and disappear during hot, dry periods. In winter thick artificial icing on
surface of ponds will be reduce the yellow dust storm phenomenon in early summer
season by slow melting.

Keywords: Ulaan Nuur restoration, pipeline, yellow dust storm, oasis, artificial icing

26



XYYPAHM X23PUHH BYCOJ XYP BOPOOHBI YCBIT XYPAAX
APT'BIT ALIUITIAX BOJIOMXKUHAT CYIAJICAH JYH

X.Menxtysa' ", A.Xummurcypas'

' XAAUC-uiin UTC-XAAXUT
* Xonboo bapux 3oxuocuuiin yaxum xase: munkhtuya z@mul.edu.mn

Xypaanryii

Jpmxuiin HUAT ycHBI 2.5% Hb 1PBIP yC, YYHUH XYHI XIPITII»K 000X Hb P06
1 xyBuac 6ara rom. MiiMa3¢ TPIXUIHH yCHBI HOOLUIH XOMCIO Hb YC X3PATaK Oaiiraa
Oyxuit 1 cambap, ak aXyiH HITKYYIUHT OadTalb OpYMH YUIPYYIax XOp XOXHPIOO
Oaracrax eep 95X YYCBIpP XailXK YCBIT XOMHDX, YP AIUIWITail ammriax apra Oapuiibir
COHTOX, XAPITKYYIIXUUT 3aiIITYH raapaax OaitHa.

CynanraaHbl 30pHuJjro, 30puJT:

MoHrosl OpHBI Ta3pblH JOOPX YCHBI HOOIMHr Xamraanax, OyCc HYTTHIH
HODKWITUIT caapyyiiax, XOPCHUH I3BAPIIIAC COPTUMIDX, DKOJOTHHH TIHIBIPT
Oaifi/uIbIT XaHTaxaj Xyp OOpOOHBI yC XypaaX apryyabll CyJaJDK, X3PIIKYYIdXdI
CylairaaHbl TOJN 30pwiro OO0NHO. DHAXYY 30pHITOM00 XYPIXMHAH TYII Aapaax
30PHITYYABIT JIBIIYYJDK OaitHa. Y YH/:

1. Herapum yc Xypaax aprbsir COHTOH aBY Cy/Jiax

2. byc HyTruiin xyp TyHazmac 0a yypuImiIThII TOOIIOX

CynanraaHsl a4 X0100110J1:

Herapum yc Xypaax aprbIT XapaTKYYJICHIIP TyXailH 0yC HYTTHITH YCHBI HOOIIUNAT
XaMmraanax, XOpCHUU OHBAPIIIIC Xamraajax, OpPOH HYTTUHH XY4YUUT amuriax,
YaIaBXBIT IOAIITYYIRX, OaHTaTuiT HOXOH COPTIIX IMIWHAIIAT Tal Hb OPIINHO.

Apra 3yii:

VYr cynanraansl axiasir 2014 oHbl 6 gyraap capa ATpO3KOJIOTHHH CypryyiauilH
I"azap Tapmanan, ypramana XaMTaaJlIbIH TOHXUMHUNH Xypraap Oariarican apra 3yiH
Jaryy 021Tran OOJIOH X?3pHKH TOAPYYIaNT, Marepuas OOJOBCPYYJaluT I3cdH 2 ye
maTTairaap Xuix ryuusTricoH.

Cynanraasbl a)KIJIbIH XYPI9H/ Xyp OOPOOHBI yC Xypaax aprbil TypIIUX 30pUIT00D
MoHron OpHBI Xyypal XdIpHWiH OYCHHT Teneenyymxk yHmrosb aitmruita JdpsH
CYMBIT COHT'OCOH.

Yp ayn:
CyynuifH )KUIYYA Xyp TyHaIac Opox Xyraraa yiaM OporuToX 7 myraap capblH
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CYys 8 Jyraap capblH 3X33p aajgap X3JI03p33p Opox Hb 3103r Oaiiraa Tya XepCeH.
IIUHTII Myyraac OdITU?3pUAH ypramal >KATI ypraxryid Oaiitna. Aamap 0opoo HB
TYHaJacHbl OayilaHcaa OypTraradx OOJIOBY XOPCOHII YUHT OOJIOH IIHUHIIXIID MYY,
WXOBWIDH TaJaprblH HHUJ ypcar OoNoH anjmarmiar. YYHHHT cyiaxaa OopooH yc
xypaax Herapum aprbIr COHIOH Cyairaa siByyJICaH.

Typuwunm magvcan manbaiin XepCHUl a2pOXUMULIH WUHIIC YAHAD:

JPpoH CcyM maxp TypHIMIT TaBbCaH TajOall Hb XOHIOH JJICOHIPP MEXaHHUK
OYPAIA3XYYHTIU XYpaH Xepceraid, 0-40 cM ye gaBxapraj aryyiarjax sui3MarT YeuiH
3y3aaH XapwilaH aawiryd, sa3MaruiiH AyHaax aryymnavx 1.2 %, XepcHUil ypBaJIbIH
opuuH pH-7.3 Oyroy cynaBTap IIYJITIAT, XOAeJreeHT deMeHTYy 3¢ 100 rp xepceHn
aryynarjjar IyHIaK XdOMXKId Hb a30T 2.79 mr, ¢pocdop 1.8 mr, commmox kamm 11.5
MT TyC TyC aryyjiarjax OaitHa.

Tapumnvin yc Xapa2n23, YypUuLuimsli mooyoo:

bun cynanraanjaa opoH HYTTUMH yyp aMbCTallJl 30XMIIOH yprajar Xaiijiaac
MO/JIBIT COHTOH YCHBI XM 33T TOIOPXOiyIcoH. ['9x/193 Xalimaac MOIHBI TyXailj yCHBI
XJPATIPIT Hb TOTTOOCOH CTAaHMAPT XdOMXKID Oaixryi Oaiican Tyn Blaney-Criddle,
Hornean YunocHuii baiiryymiarsia XyHe, Xenee Ax AxXyiH Oaliryyiaraac rapracan
CROPWAT 8.0 mporpaMMBIT allTUTIIaH TOOI[OOJUTBIT TYHIITTAXAM HAT Xaiiaacan i HaT
eJI6PT 1IaapAarjax yCHbBI XoMXK33 TyHpkaap 1.61 MM Oaiina.

Xyp mynaoacHvl xaneamuiun:

Vpraman ypraiaThlH XyralaaHj XaHTajaTTall XdOMJKIOHUM yC 4YMHT ycC Xypaax
Taja0aiI yTiiapax 3COXUHUT OJIOH KHIITUIH Xyp TYHAAACHBI MAJI33T YHICIIIH CTATUCTUK
MaraJIajiblH ITUHKAITIATIAP Tooroonoxon 67.3 % - nitn maramnanTairaap 106.2 mm
Xyp TyHajac 3 KWINKH 2 *KWIJ Hb JaXUH JaBTaraax Oaijan axuriargax OaiHa.

Xyp mynaoac 60101 2adapavii ypcyblH Xapuiyan Xamaapa.

Xyp OOpOOHBI 3pYMM, YPrIDKIIX XyralaaHbl Talaapx MAI33 HXI3XOH XOMC
Oalimar (smaHrysa xyypaidh Oyc HyTryynan). Ep Hb opox Xyp TyHamacHBI dpUMM,
YPI/DKIPX Xyramaar Taamariaaxal uxX xauyy. TuiMssc xyp OGOpOOHBI YCBII Xypaax
apraji ypcubIr TOOLIOX XaMTUHH OOJOM)KHUIH apra 0o eApHiiH, CapblH, KUIHUH Xyp
TYHaJaCHbI M3133T alllUIyIa/iar.

VYpcan Toonox apreir anx AHY-bia baitranuitn Heenuiir Xamraanax anbanaac
1947 onp GomoBcpyyscaH Oaimar.

Buanauii TypmaThIH Tan0ai JKupuitH 0314s3pHiiH Tanbaii 6ereen Tandanr 50%-
aac 0ara HOTOOH HOMPOTTIU T'YHK Y3BIT 68 TICOH yTra HUHIIK OaiftHa. ©Oepeep X310371
2013 o opcon HuiiT 198.2 MM xyp TyHagacusl 20.7-33.8% Oyroy 41.1-67 MM Hb 6-8
Iyraap capz OpcoH OaifHa. XaMTuiiH uX Xyp TyHazmac 7 myraap capa 67 M, 2HD YeUiH
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ragaprei ypean 11.42 mum Gaiiraa Hb TOOLOOJIIBIH YP AYHIDIC Xaparaax OaifHa.

XumnyyJar:

Vr cymanraaHbl aXwWwI YpA ©MHO XHUUTAYK Oairaaryid. XapwH XsaTam yICHIH
OBep Monronbsia Oepree 3acax OpHbI HyTarT xaiinaac Moaubsl Ulmus pumila (0.0538
kgeh~(-1)) ycHBI X3p3m193T 1.3 MM 'K TOTOPXOUJICOH Oaiiar.

Bunnuii cynanraaraap HIT Xaiiaaac MOAHBI XOHOTUIH yC Xaparid 1.61 MM Ik rapcan
Hb IIaalllij] HOTOOH OalTyylmamKuJa TapualDk Oaiiraa MOJJIOT ypramilblH ycajiraar
TOOI0X OYpAH OOJIOMIKTOM OaliHa.

Jyrnaar:

*  bujx cynanraanjaa OpoH HyTIMIH yyp aMbCralljl 30XUIIOH yprajar xanaaac
MOJIBII COHTOH XOHOTHUHH yCHBI X3Mxk33r Crop water 8.0 mporpammaap
tooroxox 1.61mm rapu 6aiiraa Hb XATa yacaa XHHCOH cynanraatait (1.3mm)
oiipomioo OaiiHa.

* Xyp TyHaJacHbl XaHTaMIIWIBIT ToOIoxon 67.3%-uiiH MarajranTtairaap
106.2 MM Xxyp TyHazmac 3 KWIMWH 2 KWIJ Hb JaxWH JaBTarnax Oaiiman
aXurmargax OaiHa.

*  VYpCUBIT OJPHUIH, CapbiH, XWIMWH Xyp TYHQJAaCHBI M3II3H] TYJITYypJaH
Toormoxon 56.88MM rapu Oaiiraa Hb Xyypail Xa3puiftH Oycan OOpOOHBI yC
xypaax Herapum apraIr X3pamimX O0JIOMKTOUT cyAaliraaraap TOrTO0I00.

Tynxyyp yr: Herapum apra, yypumuit, yc X3pamind, Xyp TyHaJacHbI XaHTaMILIUIL,
ypcean
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I'YPABJIYTAAP X3COr':

HOXOH COPIIIIT,
TEXHOJOTH, UHHOBAIIL
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DYNAMICS AND DRIVERS OF ECOSYSTEM
CO, FLUXES OVER A TEMPERATE SEMIARID
SHRUBLAND IN THE MU US DESERT

Xin Jia', Yanmei Mu?, Shengjie Gao', Tianshan Zha?, Shugao Qin', Yuqing Zhang'

! Yanchi Research Station, School of Soil and Water Conservation, Beijing Forestry
University
2 College of Life Science, Guangxi Normal University, Guilin, 541006, China

Background and objectives:

Ecosystem CO, fluxes capture gross primary productivity (GPP) and carbon sink/
source dynamics, offering critical insights into the functioning and stability of desert
ecosystems undergoing recovery from historical desertification or land degradation.
Knowledge of the temporal patterns and biophysical drivers of ecosystem CO, fluxes
is also essential for forecasting future changes in ecosystem carbon balance under the
joint influences of ongoing climate change and anthropogenic disturbances. Dryland
ecosystems have been shown to exert stronger control than mesic forests, grasslands,
croplands, and other ecosystems on the long-term trend and interannual variability
of the terrestrial carbon sink. Understanding the mechanistic link between ecosystem
carbon balance and water availability in desert areas of Eurasia is central to this topic,
especially in light of the projected increase in extreme droughts and precipitation
variability in the region.

However, most long-term ecosystem CO, flux measurements in Eurasia have
been conducted in forests and grasslands, with desert shrubland ecosystems remaining
largely overlooked. In particular, the magnitude and variability of ecosystem carbon
balance in temperate desert shrublands remain poorly constrained at decadal and longer
timescales. Soil respiration (Rs) contributes 60-90% of total ecosystem respiration
and thus constitutes a key component of the ecosystem carbon balance. Despite its
importance in the global carbon cycle, understanding of soil respiration dynamics and
their temperature sensitivity (Q,,) across temporal scales remains limited in desert
shrubland ecosystems. Advancing this knowledge is critical for predicting how desert
ecosystem functioning will respond to climate change and land-use shifts.

Methods:

Since June 2011, we have conducted half-hourly, year-round eddy-covariance
CO, flux and micro-meteorological measurements in a semi-arid shrubland dominated
by Artemisia ordosica in the Mu Us Desert, northern China. From these data, we
estimated net ecosystem CO, exchange (NEE, where negative values indicate a
carbon sink), net ecosystem production (NEP = —NEE), and its two components:
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gross primary productivity (GPP) and total ecosystem respiration (Reco, the sum of
aboveground autotrophic and soil respiration). In addition, near-continuous (hourly)
Rs measurements have been conducted at the same site since 2013.

The objectives of these long-term measurements were to (1) quantify CO, and
water valor fluxes at the ecosystem level from diurnal to decadal timescales; (2) reveal
long-term (i.e., multi-decadal) trends and interannual variations in ecosystem carbon
balance; (3) resolve biotic and abiotic regulations on ecosystem CO, fluxes; (4) assist
in the prediction of ecosystem responses and feedbacks to climate trends, variability,
and extremes.

We applied a suite of sophisticated analytical methods, including non-linear
regression, bin-averaging, wavelet analysis, non-parametric spectral Granger
causality, and the extreme gradient boosting (XGBoost) algorithm, to uncover the
distinctive patterns and regulatory mechanisms of CO, fluxes in this desert shrubland
ecosystem.

Results:

In the growing season (May—October), net ecosystem CO, exchange exhibited
a morning peak (09:30-10:00 LST, LST = GMT+8), occurring roughly three
hours prior to the peak in photosynthetically active radiation (PAR) and six hours
before the maxima of air temperature and vapor pressure deficit (VPD). Likewise,
both growing-season GPP and soil respiration (Rs) rose sharply during morning
hours, generally peaking before noon, 6—8 hours ahead of surface soil temperature.
In summer, the magnitude of daytime NEE exhibited a positive response to PAR,
following the classic rectangular hyperbola model, reaching a maximum at ~1500
umol m? s and decreasing at higher PAR. Nighttime NEE (or Reco) increased with
air temperature according to a classic exponential model up to an optimum of ~20 °C,
beyond which it stabilized or declined. In spring and autumn, daily mean Rs exhibited
an exponential increase with soil temperature, with autumn values exceeding those
in spring at equivalent temperatures, whereas Rs was largely independent of soil
temperature during summer. During the summer months, Rs rose with soil moisture
up to ~0.16 m* m>3, after which it stabilized or decreased. These diurnal and seasonal
hysteresis patterns, along with the non-monotonic responses of CO, fluxes to light
and temperature, reflect distinctive features and regulatory mechanisms in desert
ecosystems.

This shrubland was an overall weak carbon sink (NEP=12+46 g C m? yr!, mean
+ SD). Annual NEP ranged from -66 to 77 g C m yr'!, with the ecosystem frequently
switching between being an annual carbon sink and a carbon source. Annual CO,
fluxes appeared to be suppressed in years with low spring soil moisture. GPP declined
more than Reco and evapotranspiration (ET) in dry-spring years, leading to reduced
carbon sequestration capacity and water use efficiency (WUE = GPP/ET). Autumn
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soil moisture levels were carried over winter to the following spring, and thus may
affect the rates of leaf emergence, plant growth and carbon uptake in the early- to
mid-growing season. Gross primary production was twice as sensitive as Reco to
prolonged dry seasons, leading to a close negative relationship between annual NEP
and dry-season length. Annual GPP and NEP were positively correlated with annual
rainfall. Negative annual NEP (i.e., the ecosystem being a carbon source) tended to
occur when the dry-season length exceeded 50 d yr! or annual rainfall dropped below
280 mm yr'. Annual Rs ranged from 232 to 335 g C m? yr'!, and increased with
summer rather than annual rainfall amount. These patterns underscore the influence
of precipitation legacy and seasonal variability on the carbon balance of the studied
desert shrubland ecosystem.

Total ecosystem respiration increased linearly with GPP at both seasonal and
interannual scales, with the slope being 0.50 and 0.55, respectively. Indicators of the
seasonal temperature sensitivity, i.e., Q, and the activity energy (E ), of Reco increased
with both the annual integral and seasonal amplitude of GPP. Wavelet coherence
revealed synchronized diel cycles in photosynthesis proxies (GPP and PAR) and Rs.
The spectral Granger-causality analysis suggested a possible causal linkage between
GPP and Rs at the diel scale during the growing season. Significant wavelet coherence
was also observed between GPP and Rs at seasonal to annual scales, with Rs lagging
GPP by an average of two days. These relationships reveal a tight coupling between
photosynthetic carbon gain and respiratory carbon loss, indicating a strong substrate
limitation on respiration.

Conclusions and implications:

These findings have important implications for predicting future ecosystem
functioning in desert shrublands. First, winter warming and reductions in autumn
and winter precipitation may trigger spring droughts, thereby diminishing the carbon
sequestration potential of shrubland and steppe ecosystems across semiarid and arid
Eurasia. Second, an extended dry season under climate change may further constrain
long-term carbon storage in desert shrublands, highlighting the need to prioritize
drought-adapted plant species in ecosystem restoration to maintain ecosystem
functions. Third, process-based carbon models should explicitly account for the
influence of substrate supply (e.g., from GPP) on respiratory CO, fluxes and their
temperature sensitivities.

Keywords: Dynamics, ecosystem, CO, fluxes, shrubland, desert

33



COUNTERMEASURES AGAINST DESERTIFICATION
USING THE BIOLOGICAL SOIL CRUST (BSC) METHOD:
PILOT TEST RESULTS IN UMNUGOVI PROVINCE AND
THE OUTSKIRTS OF ULAANBAATAR, MONGOLIA

Hideki Imai'™® Yoshihiro Katsuhama', Takahiro Shiono', Mineto Tomisaka'

! Nippon Koei Co., Ltd. (Tokyo, Japan)
* Corresponding author: imai-hk@n-koei.jp)

Introduction:

Desertification and land degradation pose serious threats to ecosystems and
the sustainability of local communities in the arid regions of Mongolia. Practical
technologies that have been validated in the field are urgently required to address these
challenges. The Biological Soil Crust (BSC) method, developed in Japan, stabilizes
soil using soil algae and promotes vegetation establishment. This study verified its
effectiveness through pilot tests conducted in Umnugovi Province and the outskirts
of Ulaanbaatar.

Objectives:
- To evaluate the practicality and effectiveness of the BSC method in Umnugovi
Province and the outskirts of Ulaanbaatar.
- To clarify its effects on vegetation recovery, soil stabilization, and water
retention based on field data.
- To identify the potential and challenges for large-scale application in arid
lands including Mongolia.

Methods:

In 2025, pilot tests were conducted on degraded land surfaces with declining
vegetation in Umnugovi Province and near Ulaanbaatar. BSC material was sprayed
on the ground surface, and treated plots were compared with untreated control plots.
No seeds were used in the tests.

Evaluation indicators included:

- Vegetation coverage rate

- Formation of biological soil crust (visual assessment)

- Wind erosion suppression (observations during strong winds)

- Soil moisture content measured through laboratory tests of collected soil

samples
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Results:

Compared with control plots, BSC-treated plots showed the following
improvements:

- Increased vegetation coverage

- Visible formation of biological soil crust

- Suppression of wind erosion and dust generation

- Soil moisture content was measured, but due to heterogeneous soil conditions,

further correction and time are required for accurate evaluation.

Discussion and conclusion:

The pilot tests confirmed that the BSC method demonstrated practical
effectiveness in the field. Notable improvements were observed in vegetation coverage
and surface soil stabilization, indicating its potential as a countermeasure against
desertification. Future work will include long-term monitoring, verification across
multiple sites, development of improved soil moisture measurement methods, and
further accumulation and analysis of ecological data on Mongolian vegetation. For
further advancement in Mongolia and international deployment, collaboration among
government agencies, private companies, and academic institutions will be essential.

Photographs and graph

Table 1. Monitoring results after four months
(Comparison between Control Plot and BSC Standard Plot)

Control (Plot-5) BSC standard application (Plot-1)
Vegetation coverage: 17.77 % Vegetation coverage: 49.83 %

A

Plot Image Analysis Image Plot Image Analysis Image

Green Coverage of Plots (Site-(1), Tsetsii site)
60.00%

50.00%
40.00%
30.00%
20.00%

10.00%

0.00%
6-Apr-25 13-May-25 18-n-25 28-LI-25

------ Plot-5 (Control) PlOt-1 e PIOt-2 e PIOt-3 e PlOt-4

Figure 1. Changes in vegetation coverage of each plot (up to four months after monitoring)

Keywords: Biological Soil Crust, desertification control, pilot test, vegetation
coverage, ecosystem restoration, Mongolia
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MOHTOJI YJICBIH TA3PBIH O6PWIOJIT, JOPOUTJILIH
YHDJITD3: XUHAMDJI JAT'YYJIBIH IIYBPAJI ©rorjae.l
BOJIOH XUMMAJ OIOYHBI APTYVYJIAL CYYPUICAH
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Xypaauryi

OHAIXYY CyAalraaHbl aXJIbIH YHACOH 30PWITO Hb OJIOH 39X CYypBaJKUNH XUMMAI
JATyYIbIH yPT XyTalaaHsl IyBpas erernell 00I0H XHIUMAJI OI0YH/] CYYPHIICAH MAaIIiH
CYpPTajThlH J3BIIMITAA apryyAbll amuniaH MOHTON YIACBIH Ta3pblH ©epuIeT,
JIOPOUTIIBIT YHIIIAX siBIaj Oaiinaa. Tyc 30pHUATHIH XYP33HI MOHTOJI OpHBI HUAT HyTar
JBerapuir xamapcad 1990-2019 on xypranx 30 KWIMHH OJIOH 3X CypBaJKHUIH
XUHMDJT JaryyinblH OOJOH CTaTUCTHKHIH I[yBpajl OTOTIJINHIT alluIiiaH yyp aMbCrad,
Onodu3uK OOIOH HUMTIM-3IMIHH 3aCTUIH TYpBaH YHJCOH XYUHH 3YWJIMIH OpOH 3ai,
I1ar Xyraraadbl HOJIOeJUTHHT CHCTEMTIUTIIp cynayican. Tyxainban 1) yyp aMbcraiasia
XY4YUH 3YWICHIH (araapblH TEMIIEpaTyp, Xyp TYyHaJac IdX MAT) ypT XyralaaHbl
0epuIIenT, 2) OMopu3NK XYUHUH 3YHICHIH (ypraMiIblH WHACKC, TAHTHIH HHIECKC TX
MOT) YPT XyraaaHbl eepuwienT, 3) ra3pblH allurianT-ra3ap OYpXdBUYMWH JTHHAMUK
XaHJIArbll UHXWDK, SAT39D Hb Ta3pblH ©0PUWIeNT, JOPOUTIBIH YHI SBLAL XIPX3H
HOJIeeJIK 0aiiraa ToJOPXOUJICOH.

Apra3syii:

MOoHTrOoBIH yyiaMm ra3zap HyTTUMH €epusieiT, J0POUTOI YYP aMbCTallbiH XYUUH
3YHIICHITH Y3YYIIK Oy HOJIOOIUTUIT YHAIIXUIH TYIA YYP aMbCTall CyJaliTraaHbl TOBUIH
CRU-TS (Climatic Research Unit Time Series) 1990—-1999 onst ~50 kM (0.5°) opon
3aiiH HapuiiBwianTaid v4.03, 2000-2019 onbl ~1.0 kM (30 cexyHn) HapuliBuIanTal
WorldClim v2.1 racan X0€p eep dX CypBaLKHIH cap OYpHITH TyHIaX TEMIIEpaTyp,
cap OypuitH HUINO3p Xyp TyHagacHbl 30 xunuitH ereranuiir ammuriacadn. CRU-TS
(~50 x™m) erermmuiin opoH 3aitH HapuiBwIaTEIT WorldClim (~1.0 km)-uitH opoH 3aitH
HapuHBWIANTAaH WKWICYYIPXUMH Tyna “Dynamic downscaling” apreir ammuriacas.
DH? Hb Yyp aMbCTaIIBIH OYC HYTTHIH 3arBapT cyypuicaH (pM3WKHIAH 3arBapdiaiaap
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TOM MacIITaObIH 6TOrINAT HAPUHBUYMIIZIAT MX39X3H TOOI00JI0I IaapAaar 00JI0BY Yp
JIYHTH apra oM.

bruodusuk XyuuH 3YWICHHH HONOOIMUT YHAIIDXMWH TYIA YypramibiH
HOPMUIOTIICOH straBphiH HHACKC (NDVI)-nifH Xo0ép eep 39X CypBADKANH OTOTIITHIT
ammmiacad. YyHa: Jonxuiitn Ypramusin BypxoumitHn 3arBapuian 6a 3ypariaibiH
Cynanraa (GIMMS- Global Inventory Modeling and Mapping Studies) xeTenbepuita
xypa3u1 60noBepyyncan 1990-2001 onbt ~8 km (0.07273°) opoH 3aiiH HapuiBUIanTal
15 xonor tyrMeiH GIMMS NDVI-nita erermen 6omon AHY-siH YHIACHMI Araap
Cancpein  Ymuppax [azap (NASA)-siH Terra xuiiMan garyynn cyypuiyyicaH
MODIS (Moderate Resolution Imaging Spectroradiometer) mamparuuita 250 M
opoH 3aiiH HapuiiBwianTaii MOD13Q1 6yTasrasxyynsac 2002-2019 onsr 16 xonor
TyT™MBIH NDVI erermmuiir Tyc Tyc ammmniacad. Daradp Xo€p ereTmIniiH OpoH 3aiiH
sraar apuiaraxeia Tyan “Statistical downscaling” apreir ammriacan 6eree[ 9H> Hb
Omo(M3NK XYIWH 3YUIICHITH Ta3phIH ©0PUIONTO T Y3YYIIIX HOJIOer OpOH 3aiiH 00JI0H
Lar XyramaaHbl OI'JIONIION]] HAapUHBUIAATal TOOOPXOMIOX OOJTOMKHUHIT OypayYIICoH.

XapuH Ta3ap ammuriIaiT, Ta3pblH OYPXIBUHIH ©OPWIONTHAT WIPYYIdxaa 1990,
2019 onbl 5-9 ayrasp capyyasiH 30-uilH OpoH 3aifH HapuiiBuianTail nanacar 5,
JaHacaT 8 XHUMAJ JaryyiblH 6 CYBTHUUH HUUT 216 MIAPXAT ereryINiT anturiracaH.
JlaBnaraa erermunyyauir JIpiaxuiia ra3peiH OYpXdoBUMHH HAPUKUBUMIICAH XKUIIIANT Oa
mouuTopunTHitH erernei (FROM-GLC)-uifH canraac aBu ammuriacad. TyyHWIdH
ra3pein  OypxoBumiir anrunaxal FROM-GLC-uitH 2-p XyBuiOapblH aHTHIUIBIH
CUCTEMMHI alllMIIacaH. DH? aHTMJUIBIH CUCTEM Hb 11 YHACSH aHTWIIBIT aryyicaH
Oereen snra3p Hb Hoarnesn YuuoctHuit Baiiryymnarein XyHe, Xenee Ak AXyhH
Baiiryymiarsia ra3pslH OypXdBUHitH aHTHIan 6o1oH OnoH yiceH Ieo-bruochepuiin
Xetenoep (IGBP)-uiiH aHTHMIUITBIH CUCTEMTHH ysAyylaxa Xsuoap OyTauToii Oaiinaa.
HoMmbanr maBnaraa mpryyawiir ennep Hapuiisaiantait Google Earth xutiMan garyymnsia
3ypryyasIl alllUIIacaH TOTTOOCOH.

JlyH MMHXWITI3HI XUHMAI OKOYHBI A3 X3C3r OO0JIOX MAIUH CyprajThlH
00JIOH MapaMeTpHiiH Oyc CTaTUCTUKUWAH apryyabll XOCHyylaH amuriacad. YYHI:
caHamcapryit o anrwinisiH 3arBap (Random Forest Classification), Xacaraumncon
xaMruiiH Oara kBazapateiH perpecc (Partial Least Square Regression), Sen-miin
xa3alaTeIH YHAIT) (Sen’s slope estimator), Mann—Kendall rect, BFAST (Breaks For
Additive Season and Trend) anroputm 6omon RESTREND (Residual Trend Analysis)
YJLOATIVIMIH YAT XaHUIarbIH INMHKIIIT? 33par 6artana. Tonpyyn6an, razap amurianT-
ra3pblH OYpXIBUMITH 00 PUIIOITHHT WIIPYYIIX/ cCaHaMCapryid OWH aHTMITBIH 3arBaphir
amumniacad 0eree[ H? OarublH CTAaTUCTUK apra Hb aHTWIIBIH OHIep HapHUiBYiIall,
XyBbCArdWHH a4 XOJIOOTIIBIT TONOPXOMIIOX AaByy TaiTaid. Xo€p eep 9X CypBaKUIH
YpTraMJIbIH WHACKCUIH OpOH 3aifH suraar WwKmicyyixaa PLS perpeccuiin 3arsapsir
alIumiacad. XyypallUlblH XaHUIAaTbIl WIPYYJIXd YpramiblH HHIEKCHUAH IyBpai
erermieec rauruitH uHIeke (Drought Index)-uiir Toomcon. YnmmMaap temmeparyp, Xyp
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TYHa/ac, ypramiiblH HHIEKC, TaHTUIH MHAEKC 39P3T XyBbCardyyablH YPT XyraaaHsl
XaHJIATBIT (TPEHT) WIPYYIIIXIM MapaMeTPpHiiH OyCc Sen-mifH Xa3aiITeIH YHAITI HAN
aprblH amumiacaH. MeH 5Arasp IyBpall XyBbcardyyiall MOHOTOH (eceX, Oyypax
DX M23X) YUT XaHmiara Oairaa scoxuir mwipyymaxsn Mann—Kendall Tectuiin aprair
aluIiacad. YIUpIbIH x37103m331 (seasonality), unr xanmiara (trend), ra3HITHIH
oroMm eepuwienTuitd (breaks) OypamadXyYyH X3CTYYIUHT 3am1ad mumximpxon BFAST
QITOPUTMBIT, XapuH OalranuifH Oyc Xy4uH 3YHJIC (TOJUIOH XYHHMH YHI akuiuiaraa)-
WIH HOJIeereep Onil O0JICOH Ta3phIH O6PWIONT, JOPOUTIHIT WIPYYI3x31 RESTREND
aprbIT TYC TYC alllUIIacaH.

Yp ayn:

Cap OypwitH ayHmax Ttemmeparyp 1990-2019 oHBI IIyBpall erermiIuitH
LIMHKUIITI2TI9P KUITUHH AyHAaK Temrepatyp 1.8°C-aap HOIMArICHH 6eree XaMruitH
mynaad >kt Hb 2007 oHx, XaMruiiH XYUTH HE 2012 onpn axkunitaracan Oaitaa. 2000,
2006-2008, 2010, 2013-2019 onyynman +1.0°C-33c m3311 TeMmepaTypblH Xa3aliaT
OJIOHTOO TOXHOJJICOH Hb Yy aMbCTaJIbIH AYIIaapiIbIH 3PUYUMIKCOH XaH ara Oairaar
untrand. Cap OypuitH HUANO3p Xyp TyHamacHbl 1990-2019 oHBI myBpan ereraauitH
MTUHKIIITIATIRD JKIINHH HUIIIOAp Xyp TyHamac 74 MM-33p OyypcaH 4 OpoH 3aiiH
XyBBbJ1 Oara 33par HAMAIIRX XaHAJjara aXuriiarican. Xyp TYHaJacHBbl 9epar XazauiT
1990, 1993, 2016 onyyman, xapus ceper xazaint 2002, 2017 oHyynam axuaraaracal
OaiiHa.

VYpramieia uHACKCHH 1990-2019 oHBI IyBpam erermes XHHCIH Sen-uiH
xazaint, Mann—Kendall TecTuiiH IMHXUATIIHUHN YP AYHTIAC Y39X3/1 COPOr XaHsara
Hb Monron Anrtaii, X HyypyyIbsIH X0Trop, XaHTaiH HypyYHBI 0apyyH 00JI0H 6apyyH
eMHeJ x3¢ar, [oBb-Anrail, basuxoHrop aiiMruiiH HyTtraap, JlopHOroBs aliMruiiH ypn
00J10H OapyyH ypI X3cradp, MeH XOHTUWH HYpYYHBI OMHO] 3axX, JlopHom atMruitH
Maran cym OpuMBIH HyTraap WidpcaH OaiiHa. XapuH 3epar xaH yiara Hb [[yH/TOBb,
OMHOTOBb aMTyYIBIH TOB OOJIOH XOUI X3CT33p, JJOpHOTOBL aMTHITH X0 XACTI9p
HAJII3] OPTeH Tanbaiil WIdpCIH OaiiHa.

BFAST anropurmaap ryHITHIHH orrioM eepwiienT (breakpoints)-wiT WiIpyyiaxom,
OMH TYHMDD, YyJI YypXaiH Y aXKUiIj1araa, XOTKWIT 33T XYHUH YT aKusutaraaHaac
YYARITOH Ta3pyynan OYTIHAH Xyrapiayya TOA WIDPCIH 0eree saradp He Sen’s slope
6onon Mann—Kendall-uifH XaHJIarbIH IUHKUITIATI3P TOITOOTICOH CTAaTUCTHKUNH
ad XOJIOOTHONTON TPEHIUHH ©0pUWIONATYYVATIH OPOH 3aiiH XyBbI OHAOP MaBXIlaiTail
Oaiina. ©epeep xam6311, BFAST anropuT™bIH AYH3P WIBPCIH ypramai OypXdBUHiH
TOHITHIH OTTIIOM ©0PWIOINT, JOPOUTON WIIPCIH Ta3pyya Hb Sen’s slope 6omor Mann—
Kendall mmHKXUIT3T93p TOTTOOTACOH TPEHAUHH ©OPUIONTTIH OPOH 3aiiH XyBbJ
JaBX1ax OaifHa.

l"azap ammrnanT-ra3pbld OYPXIBUUITH ©0PUIOITHIH ITHHKUITI3HUAN YP AYHTIIP
1990-2019 on xypran 30 xunmuiin xyranaann oi (—4.14 cas mukcens), x3p (—4.75
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casi MUKcenb), Xyypai x39p (—19.66 cas nukcens) 60m0H Tapuancan taibaita (—9.93
cas TIMKCETh) XAMKID OaraccaH, 3Cparanp33 HYThIH x33p (+32.92 cas mukcens),
anc (+3.32 casg mukcens), yyl yypxaiH YW1 aKuiutaraang eprceH xaimrai (+1.57
casl TTIMKCEeIh), XOT CYypHHBI Ta3pbiH (+0.56 cas mukcens) TanOalH XdMXKID TyC TYC
HAMDOIICOH OaliHa.

[MaHruitH MHASKCUIH MUK HEA Yp ayHx 1997, 2002, 2005, 2006, 2007
6osion 2017 oHYyZ Hb X3T Xyypai, raHTai >Kuinyyz 6aiica 00JI0XbIT TOTTOOCOH 06ree1
9H? Hb TyXalH >KWIYYA3X OYPTITATACIH LAr YypblH TaHTUMH TYYX3H M3A33JIITH
HUHLIYK OaiiHa. DHAXYY YP LYH Hb YpramJiIblH MHACKCUIH 6TerJ100C TOOLCOH FaHTHITH
MHJIEKC Hb OPOH 3aliH OOJIOH Liar XyralaaHbl OI'TJIONLOI TYATYypiiaH raHTail yeuir
YHOH 36B WIPYYIIIX OOTOMIKTOUT Xapyyink OaifHa.

XyHuil yin  axwuiaraaHaac YYIDATAH Ta3pblH  ©OPUJIONT, JTOPOUTIIBIT
WIPYYIIXUHH Tynn ypramibiH uHAEKCHUH 1990-2019 oHbI 1yBpanm ererumiir
MOH XyralaaHbl TEMIIEpaTyp, Xyp TyHaJdac, YypLIMITHIH ererneiaTd3H XaMTaTraH
RESTREND (Residual+Trend) apraunamaap MIWHXWICOH. DH apra Hb Yyyp
aMbCTaJIBIH XYYHMH 3YHIC3p Taimbapiarmax NDVI-uifH TOOII00ICOH YTIBIT OOTUT
axuranteiH NDVI yrrataii xapeiyymk TaArspuitH ynasroon (residual) Oyroy
saraar TOAOPXOWJIOX 3aMaap yyp aMbCrajblH Cyypb HeEJIOeIIeec Y Xamaapax,
XYHUH YW akuiuiaraataid Xoa0O0OTOH JOPOWTIBIT sUITaH HIPYY/IdX OOIOMIKTOM.
OH3XYY IYH LIMHXWITIHUN YP AYHII3C Y33X31 MOHIOI OpHBI ra3pblH OYT39MXK Hb
araapblH TemIeparypTail XxapbllyynaxaJ Xyp TyHaJac Hb WIYY OHIep XamaapanTai
Oaiican Oeree 2HIXYY XaH/JIara Hb sSUTAHTYsa Xarac Xyypai 0yc HyTTyyaa WIyy TOI
wpesH. Oardp yp AyH Hb RESTREND apraunan 6on XyHuid Vil axxusuiaraaHaac
YYAITHH ra3pblH JOPOUTIIBIT YYP aMbCTAJIbIH CYYPh HOX116J100C HapuiBUIaNTaliraap
SUITaH TaHUX YP OYHTAH XdPIrcan OONOXBIT Xapyyik OaiHa.

Jyrnaar:

OJ0oH 53X CypBAIDKUHH XWUHMAJI JaryyiblH OOJIOH CTAaTUCTHUKUAUH ITyBpaj
ereryeJl, XUHMAJT OIOYHBI JIBLIMITAT apryyabIl allluIIacHaap MOHIoa OpHbI ra3pblH
©OPUWIONT, AJOPOUTIBIH YW SBIBIT OPOH 3aifH OOJOH Iar XyraraaHbl OTTIOIION
HapuiBWIANTall YHAI9X OONOMXKTOWI OarnaH xapyymk Oaiina. 1990-2019 on
xyptan 30 KunmidH XyranaaH] araapblH TeMIIepaTyp OTIOM ©CeX, Xyp TyHaJac ux
X2JI02J13COH Hb XOPCHUH YMHT 062 OpraHvk OOAMCHIH alApa]] HOJIOOIK, CAIXH, YCHBI
AIBIITMHH SPCATUAT HAMATAYYIDK OaifHa. ['a3ap ammmianT-ra3pblH OypX3BUHNH
OOPWIONTUIH INMHKWITIITIAP O, XI9p, Xyypall Xo3p, TapuallaHTUiH Tanbai
OyypcaH, SJICKUIT, ypraMalryd Xajirai razap, XOT CyypHUHBI TayiOail HAIMATICHH
Hb HYyYpCTOperd xaarajax 4afaMykKHUT CyIpyyibk Oyid TIC3H YT oM. TYyHWISH Xyp
TyHamac, TeMIeparyp, ypramiabiH wHAekcHitH 1990-2019 onbl 1myBpan erermesn
CyypHWJICaH XaHJUIarblH IIHHKWITIT3p MOHron opHbI OapyyH 5 alMIruiiH AUHIHX
razap HYTTHHH XOMXKI3HI, MOH JIOpHOTOBL aliMIHWifH eMmHeH:, OapyyH ©MHeI
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X3CI33p coper XaHjyiara WidpCc3H Oaiixan JlopHOTOBL aliMIHIfH XOW X3CAT OOJIOH
JlyHIroBb, OMHOTOBh aliMTHIH AWIIDHX HyTraap 3epar XaHIiara WidpcdH OalHa.
BFAST anropuTMbIH IIMHKUITIATIZP WIPYYIACOH OYTUMAH Xyrapiayyd Hb TYHMAD,
O2ITIIIPUIH Jaar] XOTPINIT, YYI yypxai, XOTKUIAT 33PAT TacCaUIBIH TOJIOMTYYATai
OpOH 3aiiH XyBBJ TOJX WJIBPCOH OaifHa. ['aHrMiH MHACKCUHH MHHXUITIA3p 1997,
2002, 2005-2007, 2017 omyymam Xd3T Xyypau, TaHAYy >KHIYYI TOXHOJICOHBIT
nipyyiacaH. RESTREND apraap xyHuit yin axusularaaHaac yyAdITIH TOpOUTIBIT
OpOH 3aifH XyBB/I TOJIOPXOM SUTTaK XapyyllK "ajicaH. DAr33p Yp AYH Hb HOTOJITOOH]T
CyypHJICaH ra3pblH MEHEXMEHT, 00JIJIOTO TOJIOBIOJITO ] Yy AllUIIarAaxy il 0ereen
ypT XyramaaHbl IyBpall ererAed OOJOH XWHMAI OIOYHBI JIBIIWITIN apTyyAbIT
alIuIiax Hb YHAICHUN TYBIIHUH MOHHUTOPUHI, 3PCANIMNAH YHIJITIAH] Yp alllurtTai
X2PATCHIT OOJIOXBIT XapyyJik OalHa.

Tyaxyyp yr: ['a3psiH mopoiiTon, TaHIaH CylairaaHbl eTeraell, MalliH CyprajJThiH
apra, XaHJUIarblH OOJIOH YJIIAT/UIMNH IHHKHITI)
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OIOY TOJITOM -TAIIYYH CYXAUT YATJIDJINMH
ABTO 3AMBIH JAT'YY OPLIHUX DBADPCOH
TA3PBIH HOXOH CAOPI'IIJIT

/Texnux 60101 OUONO2ULIH HOXOH CIOPESIITIMUIH HCUULIIH 02D/

I.Omwuiibasp!, III.Ionropcaiixan!, I[.Mspmarmaa', X.buaryya!, P.Memnxo6asp',
b.Bysixapran', by, Tysmmmxkapran', ba. Tysmmakapran', b.Ounpxysr!, P.Hapanroo',
B.Ouxokapran', C.Opmousbar!, JL.Msrmapxkas?, b.Jlamuam?, O.Ilpacypan?, A.byr?,
D.Anranpir?

! Hoxon capessnmuiin b6ae, Onzuit Dusavponmenman XXK
? Baiieans opunel xanmac, Buonoauiin onon snz 6ationsin 6az, Orwy Tonzot XXK

Xypaauryi

Mouron YaceiH “I'a3peiH Tyxail Xyynas”, “baiirane opuHBI XaMmraauax Tyxai
Xyyan”, “Yyn yypxaiH VHIIBIPIIUINH Y aXKWUTaraaHbl yiMaac 3BIPAII OPCOH
ra3phil’ HOXOH CIPTIdX Kypam™ 33par dpX 3YHH OapuMT OMUTYYA Hb Oairayib OpuHBI
TOPOUTIIBIT Oyypyyinax, HOXOH COPIIdX @KIBIT 3pX 3YWH XYPIIHI 30XHUITYYIIK,
Xapuyljiarataid yyia yypxaur XerKyyJidX Cyypb 3apuMbIT TOJOPXOMJICOH Oaiiar.
Daravp Xyyib[l 3aaCHBI Aaryy dBIIPCIH ra3apT TEXHUKHUIH O0JIOH OMOJIOTHIH HOXOH
COPIIITUHH apra TEXHOJIOTUHI X3PATKYYJIdX Hb 36BXOH LOIDKWITOOC COPIHHIIK,
Oaiiraib OPYHBIT XaMraajaxaac TaJiHa dIUiH 3acar, HHUTMHAIH TOTTBOPTOH XOTKIIHHAT
XaHraxaJ] 4yXaJl au XoJ0OTI0ATOM IoM. DHIXYY HOXOH COPTIITHIHH aKJIbIH 30PHUITO
HB 3BJPAJIJT OPCOH Ta3phIT aHXHBI TOJIOB 0alaNT Hb OMPTYyaaxX, OOXHP/IBIT apuiTax,
XYH OOJIOH MaJl aMbTHBI 3PYYJI MOH/, al0YATYH Oaigana yaupd 00a301TyH 3pcadmuir
Oyypyynaxaa OpHIIMHO. DAradp 30PHITYYABIT XIPIDKYYIIXA3D TyXailH OpYHBI
9KOCHCTEMUITH HOXIOJ Oaiaal, ra3pblH OalTauiiH yHaraH TOTTOIl, YPraMaJbKUJIThIH
TOpeI YT 33PTUHT Xapraji3aH Y33k, Oalraas OpYHBI YHATaH TOJOBHUT CIPTIIXII
YHUIIICOH TEXHUKUIH OOTOH OMOJIOTMIH apra X3MK33T [OTTIO0P Hb aBY Y3COH IOM.

2024 6omon 2025 oOHI TYHIPTIICOH TEXHUKAUH OOJOH OWOJIOTHH HOXOH
coprasnTuiiH axkun Hb 2012 onpg 6apuracan Oroy Tonroit oppooc Mamyyn Cyxait
XYPTJIX aBTO3aMbIH Oy T29H OalTyyIaIThIH IBIT I TYTI3MAJI TapXaI[Tai alltiur T MaITMal
Oosiox xaipra, madpra oja0OpJIOK AlIMIIACHBI YP AYHI SBAPAIA OPCOH ra3pyyaan
XIPATIKYYIICIH. DHAIXYY IBIIPCIH ra3ap Hb SKOCHCTEMHUIH XyBbJ] Malll SM33T 060ree
XYHHMH YIUI aXXujularaaHaac YyZI3JITOH JOPOUTON, LeKUITUIH acyylqalTal Tylarapd
Oaiiraa Hb HOXOH COPTIIITHIH XKIIBIT Iar aJAaJITYH XOPIrKYYIIdX IIaapaiarer Ouit
Ooirok OaifHa.

Tyrasmpnm Tapxanrail ammrT MalTMaidblH OJOOPIONT Hb OJAWHH 3aCTHIH
OHJIOp a4 XOJIOOTJIONTON X3/uii 4 OalirajduiiH yHaraH TOTTIBIT ajjiarayyiaaX, OpYHbI
OYPAIIIXYYH XACTYYA 000X XOpce, YC, araapblH YaHAPT COPOT HOJIOO Y3YYIIIT. DHD
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TOPIUIH OpJl ra3pyya Hb UX XOMKIOHUH yXalll, XOHAeTICoH Tanbail yycraasr Oereen

HOXOH COPIIAITHHH @XIIBIH OHIUIOT Hb YXallMHH OHIOT, XIBTUUT XAIOdIPKYYIIK,

Xepcm?n" HOXOH COPIradx 3aMaap r YﬁHSTFBHF 29P33 6yCEl,I[ AlllUTT MaJITMaJl OJ'I60pJ'IOCOH

TamOaitH HOXOH COPTIAITUNH axIraac syraarai.

Apra3syii:

Oroy Tomroit - TIamyyn CyxalThIH aBTO3aM Jaryy A9BI3PCOH Ta3pyynaan

HOXOH COPIIITUHH @XKIBIT TYUIDTIAIXA3? TyXalH OpYHBI OHIUIOIT TOXHPCOH

apra, TEXHOJIOTHHI allWIfaH, YPraMaLKWITBIT CIPrIdX, XOPCHUH YPIKWI HIMMUHIT

HOMDITIYYIIX, SKOCHCTEMHHH TOTTBOPTON OalUIBIT XaHTaX 30pWIT TaBbX YHICOH

JIOPBOH apra 3yMrasp HOXeH COPIIT XUNHCHH. Y YHI!

1. XomOopmyyimax TEeXHUKHANH apra 3yi

MNS5917:2008 “Vyn yypxaiin yin axcuiiacaauvl HOI66260p 3603PCIH
2a3pulH HOXOH capedaam. Texnukuiin epouxuil wiaaponaea”

2015/03/30 A-138 “Vyn yypxauiu yiin a)cuiiaeaansl Yimaac 360pand OPCoH
2azapm mexHuKuiH OONOH OUONO2ULH HOXOH CIPEIINNM XUUX apeadian’”
2022/08/29 A-328 “Tyezsmon mapxaymaii auiuem Maimmail o100pLoCOH
2a3apm HOXOH COPSIINM XULX apeadnan’

2010/05/17 A-132/112 “Yyn yypxaiin il ajiCuilazaausl YImMaac 360paJo
OPCOH 2A3Pble HOXOH CIPSIIX AINCTILIH 3APONLIH YHINSID MOOYOX apeadndn’
OT-10E14-PRC-0010-D “Hexen caperanmutin dcypam”
OT-10E14-PRC-0001 “Illumm 6010H wWumMdpxse XOpCmal aAXNCULLAX
arcypam’”

2. VYcaH ypiara» Xuix apra 3yi

MNS5918:2023 “Batieans opuun. D603pPCiH  eadpvie  ypeamaniicyyiax
MeXHUKULIH epouxull waaponaza’

MNS5995:2009 “Moo ceeenuii yp. Ypuiin uanapein anban damaneaausl
masem”

MNS2432:2009 “Moo ceeenuii yp. Ypuiin ambOpax uaosapvie mooopxouiox
cmanoapm”

3. Xyypaii ypasras Xuix apra 3yi

MNS4969:2000 “Xeoeameputin aroyieyi adxcuiiaead, Spyya —axyuu
3aasapuuneaa’”

MNS2418:2011 “Moo yparcyyaeutin 2aspoin xepcutie bonoscpyyiax cmanoapm’’
OT-10-E14-PRC-0010-D “Owy moneoti XXK-uvt Hexon capessnmutin
Jlcypam cmanoapm cypam’”’ 39pae uaapoaazyyovie Xaueaic CIH0IULIII,
OOPHOUOOIM, XOPC INOIHULY YAINMULS XUUIC AACULLAS.

4. Taps1, cyynrai Tapux apra 3y 00IHO.

MNS6258-1:2011 “Cyyreayvin wHyxutie 631mesdx, cyyreax. Epeownxuil
waaponaza”
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o  MNS6140:2010 “Moo ceeeutin maps, Texnuxutin waapoiaza’”

o  MNS6141:2010 “Hasuum moepautin mooHwl cyyieay, Texnuxutin waaponaea’

o MNS6141:2020 “Hasuum moonwl cyyreay. Texnukuiin waaponaea”

o  MNS6255:2011 “Ceocuiin cyyneay. Eponxuil wiaaponaea’

o  MNS6256:2011 “Ceeeonypuiin cyyneay. Epenxui waaponraeca”

o MNS6773:2019 “Ceecuiin cyyreayvle WUIICYYAIH CYVA2AX, APYAAX
MeXHUKUliH wiaapoiaea’

o MNS6774:2019 “Tom m00, cyyreayvle WuadCyyidu cyyieax, apuiax’’

o MNS6371:2013 “IKumcHuil mMoOHbL mapby cyyreayvle myp Xaodeauiax,
manespasx”’

e QOT-10E14-PRC-0007 “Xosop ypeaman xameaanrax sxcypam’’ 33paT CTaHAAPT
apreIT 0apUMTIIaB.

Yp ayn:

Tyc nepBen TepnuiiH apra 3yuraap 2024-2025 oup nmiit 52 xacar, 122 ra
Tamoaix IPYya MIH/, XOI6IMOPHUIH aloyaTYH OalIbIr OYpIH XaHTaX, TAT OCOITON
25,300 xyH/nIaruiiH Xe1eJMep 3apIlyyJiK HOXOH COPIIVIT XUHUCIH OM. DIradp apra
3YHH Jaryy 3BISPC3H ra3apT HOXOH CHPIIIT XUHX Hb ypraMabLKHIITBIT CIPIadXaN
YyXaJj ad XOJIOOTJONTOH.

Xoa03pIIyyIdX TEXHUKUHH apra 3YWr’dp HUUT 4 XOCOT Tajmdar XyH, Mall,
aAMBTHBI 9PYYJ MIHII alOyATYH OOJNTOH XAI03pmyysik, MOHIOJ YICBIH X0JIOOTI0X
CTaHIaPTHIH maapaiaran OypoH HUAIYYIIH HATYYIK, TOTTBOPXKYYJICAH FOM.

Huwiit 25 3yiinuitn HyTruidH yHarad ypramisii 62,200 Tapel, Cyyarambr OMduI
TamoapyyablH XOPCHUH OOJIOH SKOJIOTHIH OHIUTOTHHT ypraMiIbIH OMOJIOTHHH IITHHK
YaHapTail ysaiayylaH XyBaapwialT Xuibk, cyyaran cyyiarax tanoaidr 30-40 cm
TUAMETPTIN epMeep epeMIex 031TTICIH. Toroo yycracHHH gapaa yciiax ragapryyr
50-60 cM OONTOXK, CYyATaIlBIH OCOJIT, XOTIKIIUUT IIMKHX HOXIIOIHUUAT OYpAYYIICIH.

Xyypail ypJsraHUil TEXHOJOTMIH apra 3yWranp HYTTMWH YHaraH ypramiiblH
13 3ylnuiiH YpUIT XepceH 1 TYH CYyArax, CalXUHA XUHCIXIIC COPTUMIIIXK, XOPCOH]T
03XKYYIIPX HOXIOIUHT XOpc OOIOBCPYYIANT-YPIIT-TaXUH XOpC OOJIOBCPYYITalT-
LPHAT ycajraa racoH Japaaiaap OypayyJIcoH.

Hexewn caprascan mmMT Xepc Oararail, qymyypxar xaarai xacryyan 60-80%-
uiH Oappuanayynard OoaucTodl 13 3yiiaMidiH HYTTHIH yHaraH ypramJjblH YpHUIT
3yypMar X3J103p33p XONbXK, Tamapryy A33p 7-12 MM 3y3aanTtail Oypxyyd YycraH
yCaH YpJIara3 XUMB. DHAXYY yCaH YPJATIHUN apra Hb XOpCHUI rajapryyraac 4nir
ajjarmaxaac COPTHIIIK, YPUHT TOTTBOPTOH 09X XKYYIDK 6TeXe Yp AYHTIH.

JAyruaar:
TexHukuitH 00JOH OMONOTHHH HOXOH COPIIMITUHH a)IIBIH XYPIIHA TyXalH
HOXIOJI HUMIICOH HOXOH COPIITUNH apradiialibil XOPIrXKYYJDK, YPraMIblH TOPOI
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3YHIUITH OYpAIHIAT caiiKpyynax apra XaMK3) aBd aKUijlacaH Hb HOXOH COPIIAIITHIH
YPT XyTalaanbl TOTTBOPTOH OalUIBIT XaHTaxaa dyXall ad XOIOOTAOITON, Yp TYHTIH
apra XaMka 00k OaifHa.

HeoexeHn coprannTuiiH axJiblH XYPAIdHJ TycraijicaH apraujiaj, TEeXHOJOTHIT
alllMIvIaH 3BJIPCOH Ta3pbIl SKOCHUCTEMHUIH XYBBJl XYH, MaJl aMbTHBI 3PYYJ MIHI,
AIOYITYH OalmIBIT Xamraalik, SAWHH 3acar, HHUTMHWH TOTTBOPTOH XOTKUJIA TyXajl
a4 xonbornonToii OaitHa. DHA Yl akuijiaraa Hb HeJDKHITOOC YPbIUUIaH COPTHIAIDX,
Oaifranb OPUHBIT Xamraanaax, OOXHPAIBIT Oyypyyiaxaa YHITIICOH VP AYHTIH axui
OOJICOH IOM.

Tyaxyyp yr: Xyypaii ypiaras, ycaH ypJidrad, Tapbll Cyyirall TapuX, HyTTUAH YHAraH
ypramai, Xepc 00JIOBCPYYIaT
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HOIKAJITTIN TOMIIDXI YPTAMJIBIH
BUOTEXHOJIOTUIH X3P3IIAD

I.Ocexsxapran'’, ©.Vsauzyr'

! IHTunoenox Yxaanvr Axademutin Bomanukuitn ysyspasem xypasndm
*Xonboo bapux 3oxuoeuutin yaxum xase. usukhjargald@mas.ac.mn

Xypaanryii

MoHron OpHBI HUHT razap HyTTHHH 76 OpYMM XyBbI Hb IIOIDKHIT, Ta3pbIH
JIOPOUTIIBIH HOJIO® WIPI3 Oaiiraa 0eree;| H? YIII sSBLAJ HOJIOOIDK Oyil TON XY4UH
3YWJICHHH HAT Hb Yyp aMbCTaJbIH eopwient oM. CymanraaHbl AYHTI3p CYYIUNH
80 >xunuitH Xxyramaanj MOHron opHBI OyHJ@X araapblH Temmeparyp 2.5°C-33p
HAMDATICOHIIP IADXUNH AyHIKTAN Xapbllyylaxam Xo€p maxuH eHmep Oaiina. Mitm
©6pWIeJIT Hb OYC HYTTUIH SKOCUCTEMHUITH TOTITBOPTOM Oaliia, O3T433pHiiH HOOIIHITH
30XMCTON aIUIIIANT, XYH aMbIH aMb)XKHUpTraaHbl OarairaaH HOLTOW 3PCAdN AaryyinK
OaifHa. DHY COPWITHIT JaBaH TyYJIaXbIH TYJJ XyYPaUIIHIT, YCHbI XOMCIOJI, XOPCHUI
TMABCKUITAN TACaH 30XMIIOX YajBapTai OalTaMifH ypraMiIbIH TOPIYYIUHT COHTOH
YPKYYJIDX 3amMaap dKOCUCTEMUNH HOXOH COPIIIX YIII ABIAM alllMIIaxX TYIXYYp 3yl
0OJITOH amumIax maapaiara 6wt 60wk OaifHa. DHD YT SBIBIT MIHMHKIIIX YXaaHbI
YHISCIITIN TYpPUIMIT, Cylairaa, apra 3yHranp OaTairaakyyjaH IIHHD M3JJIAT,
WHHOBAIJIAr TEXHOJIOTH OOJIOBCPYYIK HIBTPYYIIX Hb HOIDKIIITTIN TOMIDX YHICOH
apra 3aMbIH HAT IOM.

Mamnaii opHbI Oaliranuifa 6 0yc OyciyypT TapxaH ypramgar 160 rapyit 3yl Moz,
ceer ypramain Oyptraracandac 30 rapyi 3yHIMHT Hb YpI3p Tapux apra TEXHOJOTH,
CTaHJapT rapcaH Oaifmar. YmaMxiaiT apraap yp, cyyiramnaap ypramaia YpXKYYJIdX Hb
Lar xyraraa ux Imaapjjiar, yyp aMbCrajblH HOXIOJI MXI3XOH XaMaapalTail, COPThIH
XyBUIH OHINTOTHHT Xarajgax 00IOMXK Xsi3raapiaraman 6aiaraac ragaa yp, Cyyaramba
OJIION, HOeIl, Tapll XOMC Oaijar 33p3r TyXallH apra, TEXHOJOTHOP YpPIKYYIIX
YU SBI, Tapax Tapbll CYYJITaIlBIH TOOT Xs3Taapiiax XY4uH 3yiiuc Oonmor. XapwH
OMOTEXHOJIOTUIH apraap in Vitro HeXIeN] ypramibiH 3C, HIHNAT 6CTOBOPIOXK, OOTHHO
XyralaaHi uX XdMKI9HUM YpCaJrad raprax, CTpecc XY4YuH 3YHII TACBIPTAH COPTHIT
COHTOH YPXKYYJI3X OOJIOMKTOW OOJICOH Hb HOIDKHIITTIH TAMIPXOI alllUIiax eHIep
Yp OYHTIH ypramiiblH COPTHIT Taprak aBax OOJIOMIKTOW OOJICHBIT XapyyiDk OaifHa.
Oneenpuiitn Oaiimmaap “OryHBl OMUYMIHH Ta3ap”-bIH MAAIUUIMKAH caHg 20 opuum
3YWITUHH MOJIOT YPTaMIIbIT OMOTEXHOJIOTHITH apThIT allluTIaH 3C, YIUHH 6CTOBPUIH
apraap aMyKWITTall rapraH aBcaH TYPIIWIT CyAaliraaHbl Yp JYH OypTraracaH OaiiHa.
bun cyynuitn 10 opuuM >KUIMAH XyramaaHja 3KOJOTU-3IMMH 3aCTUWH eHJep ad
xonbornontoit Opoc maxupc (Lycium ruthenicum Murr.)-uir 3cuitH Geersepen
OyI0y KaJUTyCBhIH ©CTOBPOOp ypraMmaj Haxua HOXOH TOJDKYYJdX 3amaap HAT ypadac
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nyHmpkaap 10 Ooarains HOXOH TODKYYJIIX OOJIOMIKTON TOrTOOCOH OO0J1 MaHail OPHBI
oifH carruiin 10 Tapyi XyBHUT 333JII3T XYCHBI TOPIUHH HAT 3YiI XaBTar HAaBUHUT XyC
(Betula platyphylla Suzaczev.)-T ye 3aiiIMbIH 3KCIJIAHTAaC HOXOH TOJDKYYIIIX apraap
OJIIIIPYYIDK, HAT Yp33¢ AyHIKaap 15 6oarank raprad aBax 00JIOMKTOMT TOTTOOCOH.

Tyaxyyp yr: buorexuonoru, Betula platyphylla, Lycium ruthenicum, HOXoH COPTIIIT,
OIKyysaJIT
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TOPOBIYIIIP XICII':

TAHJIAYY BYC HYTAT,
BAJIUIDPUNH TOI'TBOPTOMN
MEHEXMEHT BA XYVJIb 9PX
3YWH OPYUH
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BIJTUIIPUIH AIIUIIIAJT, XAMIAAJLUIBIH TAJTAAPX
BOIJIOI'BIH 3APUM ACYYIAJI

I1.Tymaubasp'
! Xyne Xoooo Aowc Axyii Xonzon Yiinoespuiin Ham

Xypaauryi

Bomussp Hp Oaifranuitn Oastmar 0Oereej raspblH J0OpX Oasuiraac HOXOH
COPTIATAX OOJIOMKTOM OaiimarT YHAIIDK Oapmiryi ad Xoia0oraoil opmrHO. MOHTOM
OpOH Ta3zap HyTar ©preH yyaaM ydupaac Od214’3p XYPIILIPATOH IOM IIUT OHIeI]
00710X, HOXOH COPIIATIAX Oaiimaia XaT Halmax Oypyy OMITONT rasap aBudd. bamaaap
XYPIILIATIN SCOKUUAT Ta3ap HyTTHHH XOMKIITIIp Oyc TyxailH opunHj Oaiiraa mai,
aAMBTHBI THKIIIAIH X3PITIIT XaHTax Oalraaraap TOTOPXOUIIOT.

MoHrou YIIChIH O3IT433pHiiH ra3ap Hb HUWT HYTar A3BCrIpUiiH 82.6 XyBb OyIOy
129.3 cas ra razap'-bIr 933097 06ree 1 YYHIIC YICHIH TyCrail XiapaTIpoHUi aiimar
IOYHABIH OTpBIH 03:1433p 730.0 MsH.Ta TanbanTail oM. YICEIH XaMk3313p 2024 oHIL
57.6 cas tonroit Maj, 249.4 MaHTaH MaaTall epX, YYH93¢ 195.7 MAHTaH MaaunH Opx>
OaifHa.

Man ax axyiH canbap Hb OITUIIPHUNAT ammUTIaH XYHCHUH XaHTaMK aroyiaryil
Oaiiman, sauiiH 3acarT OOAWT XyBb HAMIpP opyyizar. Tyxainban xenee ax axyilH
candapbIH HAOMATI opTer Hb 2025 oubl | ymupinera 6atimraap JIHbB-wit xypumTiaracan
epter 35.6 xyBuap ecceH OaiiHa.

MasnblH TOO CYYIMHH SKHIYYAI Tomopxodl xyBuap ecex 2022 onx 71.1
cast tonroia xypcaH 0a 2023 onpg 6.3 cas, 2024 onx 7.2 cas TOJTOHTOOp TYC TYC
OyypcaH Xdnuii 1 03TI23pHUitH 1aalr, 6artaaMk X3TPYYJICIH XIBIIp Oaiiraa Hb Ta3pbliH
JIOPOMTON, TANXarIJIbIT YIaM HAMAITAYY/DK yaMaap MaldyAblH aMbXUpPraa TOIUNUTYH,
VIICBIH DIUWH 3acarT 4 cepreep Heyiee Y3YY/Dk OaitHa. TyxaiimOan, MOHTOJI OpHBI
02TIIApHIH TOJeB Oal/UIbIH YHIICHUH TalaHa’ OdTYdpHIAH TOPOHTIBIT YHIICOH
IYHT9p HUWT cymanraansl TanbaiH 18% Hp Oara 39por, 22% ube ayHa, 18% Hb
ux Aopoitcon 6on 11% HBb XY4TdH TOPOHUTCOH 33pamdia Oyloy uyaHapaa ajijcaH
CymanraaHbl IYH rapcas OaifHa.

MeH OdMU?IpHifH ypramMayijl XeHeesl y4pyyjlard M>Ip3rd ambTaj] MallblH
HIPAIIFIIAT ypramMai, eBCHHH XOMXKIIT OyypyyinK, yiaMmaap TIKIDIHHH HOOIHHT
XOMCAYYJICHaap MajiblH Tapra Xy4 aBaX OOJOMKHHT Oaracrax, 3yl Oyc XOpOTIIBIT
HOMOATIAYYIIRX 39P3T coper Helleer Maj aX axXyWH YHIABIPIIIA Y3YY/DK OaiiHa.
Bamusapuiin rypaBHBI HIT OpYHM XyBb Oytoy 40 OpuuM casi ra TanOaii]] YIuiH [araad

["a3pbia HAraMaa canruite 2024 oHBI YIICBIH HIT/COH TalIaH

Y CX-uwmit M3133, 2025

MoHron opHbI 03T433pUITH TeseB OaiiIbIH YHAYCHUH TainaH, 2021 oH
MoHroJ1 OHBI IeJDKUITHIH atiac, 2020

S N
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OTOTHO TapxcaH Oaifraa Hb JOPOHTONA ©PTCOHMUT MITIAH. Tonpyynban, 2024 ong
12 atimruita 100 rapyil CyMBIH O27TI23PT MAPAITY aMBTABIH TapXalT X3BUHH Oaix
XOMXKIDHIAC XATIPCIH 06ree H? Hb HUUT O0amuddpuitH 34.5 XyBHHT 3337k Oaliraa
oM. JKun >KunuitH mar araapblH HOXIeN Oalimai, TyXallH aMbBTHBI YPIKHII 33PT33C
xamaapan 5-10 cast ra TanOaiij roJoMTIOH TapxcaH Oaijar. DHAXYY TapXaiT Hb
[AAIIH] yJaM HAIMITIYK yyJaapxar HyTarT TIJ9X XaHuiarartail Oaiiraar spasMTIuiH
cygajraaraap TOrroorfoof 6aiHa. TapXanTelH Xypa3 TAK Oaiiraa Hb 0MUIIpHUIH
ypramisiblH yprai Myyaax, Tadup CHUpAT ypranrail 00Dk YIUIH Ijaraad OrOTHO MAT
MAPOTd aMBTHBI aMbJpax TOXUPOMXKTOW OpYMH OYpAYYJICHIIp 021U puiiH aan
XOTIpY avaanayl yinaMm Oyp HMXCOXdIM HeJeelDK OaifHa. bamusspwifH TanxiarmBall,
JIOPOUTON Hb MaJl 2% aXyWH cal0apbIH YaAaBXbIr Oyypyyiiax IIyyJl XY4uH 3T 00K,
raH 3yJ, Oycaa dpCadI yllaM dM33TIIHNX HOITOM ceper yp AaraBap yupyyiok OaiiHa.

MoHron YACBIH X3MJK33H] HUIT ra3zap HyTTMHH 76.8 XyBb LIOJDKUIITON ©PTCOH
cymanraa OaitHa®,

Bomusspuitn ammrnant, TeneB 0ailian Hb yyp amberall, TyXalH KHJIMHH Lar
araapblH HOXIeJ, MaJblH TOO, Mal4JblH HYYMJIUMHH X3B Masl, cajaa 3aMaac LIyyx
XaMaapanTaii 00J0BY 0MTYIIPUIH TOTTBOPTO MEHEKMEHTH lapaax 3apuM acyymal
cepreep HelIeeJDK OaitHa. Y YH:

- BomusopmiiH 9px 3yHH 30XMIYYyJIaAT 3apuM Tajaap XaHTalTryd OaiiHa.
Hyynmuita mar ax axyim 031939p alurIaiITeH apryya Hb ylIaMKIaraaH HPCoH
Oaiijar X3Mud 4 CYYJIMHH XKUITYYI 131 OYTAI, MadyJblH MaJ MajllaraaHbl
apra, yyp aMbCTaJIbIH 00pWIONTeOeC XaMaapd ajmjarqax OaitHa. MeH TYYHWIRH
03 TUPIPUIT HUWUTIIP alUIIafar TyJl XamraajiaxX, 30XHCTOW alluriiaxaj] TaBUX
XSHAJT, aBY XIPAMKYYIDX apra XaMKdd cyn Oaliraa Hb ©HOOTHHH ORITIIIPUNH
JIAalbIH X3TPAJI, JOPONTOIN, HOJKUAT 39P3r TYJIraMJICaH acyyaJdyyabll YYCTaK
OaliHa;

- bomusspuiir 30XuCTOl almmiax, xamraajaaxaj dIUHH 3aCTUHH XOeIIyypar 000X
YpaMIIyyJUTBIH O0JIOH TaTBap Oycal TeI0OPHITH TOTTOIIIO0 YHITYHIAATTYH;

- Yyp aMbCrajblH 0epuIeiaTTIH X0I000TOHTroop O3MTUIIPUIH yprapiH XdOMXKI)D
OyypcaH;

- bomudspuitn ammrianTt, XyBaapuialThIl OPOH HYTArT MIMMABIPIAX yaUpIjIara,
30XMIYYJaNT XaHTalITIYi;

- Manuun eepuitH MaiblH TOOT ©CTOXUIT 3PMAII3RK 0TI, YCBIT OPCOK AIUTIIAX
COTIIATIATIN Oairaa Hb OIMTUIIPHUIAH JaAITBIT XATPYYIDK, M aX axXyWH camdoapT
HATIMDJ YAUpJIara, 30XHOH OalryynanT ajgaracad I»K y3»k 0onoxoop OaiiHa.

- T>koamuifH HOOIT XOMCIOXBIH 39PATI? Oylar IMIaH MIUPTICHIP OATIIIPUNH
ycaH XaHramk Oaracax OaiiHa.

VYICBIH 3MUiTH 3aCTHIH IO TYATYYp Oarana OOJICOH Mall aX axyWH cajadaphIr
TOTTBOPTOH XOIKYYJIIX3I O3TUIIpUIH OYTIIMXK, SKOCUCTEMUHH TejeB Oaiinain,
MaJuMH XYHHH Maj MajjlaraaHbl apra Typluiara, OdTU29pHHAT IIHHXKIIX yXaaHBI
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YHIICTOH alllnIIax, XaMraajaax acyynaan dyyxai oM. Miima naamma qapaax acyyminyyn

aHxaapax Hb 3yWToM oM. YYH!

Bonuaspuitn  ammumriant, XxaMmraajgadTblH —30XHUIYyJdax »dpX 3YHH OpPYUHT
OOJIOBCPOHTYH OOITOXK, XIPITIKUITI XSTHAIT TaBUX,

Bonuaspuitn ammriant, xamMraanaiaThil calkpyynaX, JOPOHUTIOOC ypbIUMIAH
COPTHIIX MUHKINX YXaaHbl YHAICTIH 30BIOMK OOIOBCPYYIIK XIPITIKYYIIX,
["aH, 3yabpIH HOXIIOI] AIIMIIIAX OTPBIH HOOI| 03MUIIPUNT TOJTOPXOMIOX, yaMaap
AlIMIJIAJATBIH MEHEKMEHT, TK33J, YCHbl HOOLMHI XaMraamk, 30XHCTOH
aIIuriax, xamraanax,

ManunpiH caliH TypLUIarbIl TYI33H J2AM3PYYI3X, MATYABIH 3alraMx xalaa,
Masl 3YH, O02M429p, TIKIIMAH YHUIIIIMAH OONOBCOH XYUHHHr OdITIIX,
4aJaBXKyynax,

MaunbiH TOOr OTYIIPUIH Jaaraji HUHUIYYJIdH OHOBYTOM TOTTOOXK, CYPAIT
93I3X 3P, CyBall MajbIl dOUNWH 3aCTUAH IPTINTII OPYYIDK CYPrHitH OYTOIII,
YaHAPBIT CAMKpPYyyJlaX 3amaap OdTUIIPUUH adaalulbll Oyypyysax, 3SIudH
3aCTHHH Yp ammurTai 0aix, Xapuyljiarataid Maj ak axyiH YHIIBIPIIAI dPXIIDK,
HYYPCXYWIMHH XUWH surapibir Oyypyynax IlapuceiH X3mammpapT opyynax
YHJIDCHUH TOJOPXOMJICOH XyBb HAMPHUIH XIPIKUITHHT XaHTrax,

Tonbra 3x, Oynar, Xyfar yCT I3THIT XaMraaiax, caibkpyysnax,

Manuun xamiian caibkpyyiax, THKIJIUHH ypramayl TapuabK Majijiaa T
031TTAAT 0OIOMK HOXIIOIMHUT OYPIYYIDK, TRKIIUIH Ay TarIjIbl Oaracrax apra
X3MIKIAT aBY XAPIKYYIIX.

Tyaxyyp yr: bamaspuiin ammriant, xamraanai, 60110ro
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Abstract

The recent conclusions from international research organizations, including the
Intergovernmental Panel on Climate Change, related global warming to all aspects of
human activities, especially the energy sector. Mongolia is one of the countries where
the effects of climate change, especially warming occur faster than the global average.
Over the past 80 years, the average air temperature in Mongolia has increased by
2.46°C, which has significantly affected ecosystem balance, national development,
and people’s lives. The major portion of the negative impacts of the global change
in Mongolia is directly linked to the increased frequency and intensity of droughts,
which is well pronounced in both environmental and socio-economic sectors.

Droughtis one of the biggest challenges to Mongolia’s environment and economy.
Especially at the grassroots level. For a country whose people’s livelihood mainly
depends on a nomadic livestock breeding system, drought has become a significant
threat diminishing local adaptive capacities to changing climate. Over the past 70
years, the intensity of droughts in Mongolia has tripled, and the continuous increase
in the frequency of natural disasters demands urgent attention.

This study considers drought as a process that affects the environment and socio-
economy spatiotemporal manner, depending on the geographical conditions and
climate systems. This reseasrch aims to evaluate the impact of drought on Mongolia’s
society and economy and identify. To achieve this, the following objectives have been
set:

1. Analyze changes, frequency, and intensity of drought using continuous
temporal and spatial data to identify patterns.

2. Evaluate the multifaceted nature of drought impacts using modern statistical
models based on big data related to climate, nature, society, and economy.

3. Assess the resilience to drought at the administrative level in Mongolia and
evaluate its associated risks.

Within this research framework, big data encompassing geographic, climatic and
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socio-economic factors were employed to analyze the conditions defining drought
and the extent of its impacts. Spatial analysis was conducted using ERDAS Imagine,
ArcMap, and ENVI software, while statistical analysis employed SPSS, EViews, and
Microsoft Excel. For drought evaluation, we used remote sensing methods such as the
Vegetation Health Index (VHI), with the Standardized Precipitation-Evapotranspiration
Index (SPEI) employed to validate results based on meteorological data.

The findings were compared with other geographic baseline data to delineate
the spatial risk zones of drought across Mongolia. Furthermore, the socio-economic
losses due to drought were assessed using 30 indicators across livestock, agriculture,
economic, and social dimensions, highlighting differences at both provincial and
national levels. The temporal dynamics and intensity of drought exhibit significant
fluctuations across the country. High-intensity drought years were observed in 1980,
2000, 2001, 2002, 2004, 2006, 2007, 2008, 2010, and 2017, while wet years were
registered in 1983, 1984, 1985, 1987, 1989, 1990, 1991, 1993, 1994, 2003, 2013, and
2021. Drought phenomena in Mongolia are generally characterized by extreme heat
and low precipitation. When average total precipitation during the warm season is
estimated between 100-110 mm, the risk of drought is considered high. Additionally,
when the average seasonal temperature exceeds 15 degrees Celsius, with more than
three consecutive days with temperatures over +30 - +33 degrees, intense drought
conditions are likely to occur.

Mapping the spatial distribution of drought reveals a trend of increasing intensity
in central and northern Mongolia. Satellite data on soil moisture corroborates this,
showing that the northern regions have experienced the greatest moisture loss over
the past 42 years, aligning with the results of the field measurement. Notably, the most
severe drought impacts occur when dry condition continues throughout the June, July,
and August, consecutively. The data analysis revealed that from 2000 to 2010, the
highest frequency of intense droughts occurred, with seven out of ten years registered
as drought years. Conversely, the frequency of drought-free or relatively wet years
was most pronounced between 1980 and 1990, during which five out of ten years were
relatively wet.

Analyzing the trends in the SPEI index indicates that during transitional years
between wet and dry decades, conditions tended to be slightly drought-like or
marginally dry, with the longest duration of such conditions observed between 2005
and 2015.

Based on the results of the SPEI analysis, the assessment of drought’s impact
on Mongolia’s socio-economy over the past 42 years reveals significant variation in
losses and indicators across different provinces, influenced by geographical location
and socio-economic factors. Specifically, in terms of the impact on livestock,
indicators such as non-productive losses of large livestock, the number of insured
animals, and the number of aborted livestock have shown strong effects, particularly

52



in provinces like Gobi-Altai, Bayankhongor, Uvurkhangai, Dundgovi, Govisumber,
Khovd, Arkhangai, and Umnugovi.

In the agricultural sector, drought has notably affected total productivity of the
agriculture sector, the area cultivated, and the amount of crop or hay harvested, with
the strongest impacts observed in provinces like Bulgan, Khovsgol, Bayan-Ulgii,
Uvs, Arkhangai, Bayankhongor, Uvurkhangai, Tuv, Selenge, Darkhan-Uul, Khentii,
Dornod, Sukhbaatar, Bulgan, and Uvs. From an economic perspective, drought
has influenced Gross Domestic Product (GDP), non-performing loan balances, and
total savings, with significant fluctuations noted in Zavkhan, Arkhangai, Bulgan,
Selenge, Tuv, Khentii, Dornod, Sukhbaatar, Khentii, Dornod, Uvurkhangai, Gobi-
Altai, Bayankhongor, Govisumber, Dundgovi, and Dornogovi. Socially, drought has
substantially impacted indicators such as population migration, livestock theft, the
number of people migrating, divorce rate, and unemployment, as evidenced by the
research findings.

The research findings indicate that, with respect to the scale of economic losses
caused by drought, the provinces and soums located within the Gobi Desert and steppe
zones have suffered the most severe impacts. This pattern highlights the vulnerability
of these regions due to their specific climatic and geographical characteristics, which
exacerbate the effects of prolonged drought conditions.

Keywords: Mongolia, drought, socio-economic impacts, climate change, livestock,
agriculture
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MOHTI'OJIBIH BAJTY23PUIH JJOPOMTOJI BA
IIANJIBIPIIX APTA 3AMY VI

K. Vumgapmaa!

! XAAHUC-utin Azposkonoautin cypayyib, DKOCUCEMUTIH CYOAN2AAHbL O

Xypaauryi

Mounron VYACBIH HUHMT HyTar OPBCTAPUHH 06.4 XyBHHT 3337730 031439pHUIH
9KOCHUCTEM Hb TaBaH MSHTA Tapyi >KUJIMUH TypIll HYYUTMHH MaJl aXx axyiJ1 CyypuicaH
YIAAMKIIAIT MEHEKMEHTUHH TOTTOJIIOOTOOP 30XMCTOM amuriarjax HpcdH. [aBu
CYYJIMIMH apBaH XUJIMUH XyTaraaH;j] yT 3KOCUCTEM XypATal IOPOUTOXK, SKOCUCTEMUITH
YHITYHITI9HUH YaaMiK anaraax XaHjiara SpuuMKknk 0alina. bamasspuiin qopoiTon
Hb 30XHCTYH allUINAJIT, MaJIbIH TOOHBI X3T ©COIIT, CYYPhIUIbIH TOBIOPOJI, YIaMKIaJIT
HYY/UIMHH X3B MAasTHiH ajjiarfjai, yyJl yypXaiH OJOOpJIONTHIH TAI3AT OOJIOH
YYp aMbCTrajiblH ©0pUJIONT 33PAT XapuillaH ysuljlaaral Xy4uH 3YWICHUH HUHIMOAJ
HOJI00JUIeep YYCK Oyil LIOTI acyyaai oM.

CymanraaHbl Yp AYHTD3C Y33X30 MOHTON OpHBI HUUT O3MuadpuitH 22.4 opIuM
XyBb Hb SIMAp HAIH TYBIIHHWHA JOPOHTON OPCOH 0ereej THArApuiiH jgotop 15
OpYMM XYBb Hb OalTaIMIH XamMaap HOXOH COPTIX OOIOMXKTYH XIMXKIIHI XYPCOH
OaiiHa. DHAXYY AOPOMTON Hb 36BXOH Oaliranb OpUHBI acyydaal TOAUNTYH, MaldblH
aMBXXUpTraa, XYHCHHUH aroyaTyil Oalaan, yyp aMbCTaJIbIH 30XHITYyJIaJIT, HUATIM-3IUITH
3aCTHIH TOTTBOPTOH Oaiian HOLTOH coper Hejee y3YYJK OalHa.

Bomaaspuitn mopoHTIIBIT Oyypyyimax, yiIMaap HOXOH COPTIIXII YHIIIACIH VP
JOYHTAH MIUHAIYYA Hb cal0ap XOOPOHIBIH XaMTBhIH aXWUIAraaHj| CyypwJICaH,
WHTETpAluMIICAH MEHEKMEHTHIH XaHjyiara maapjajar. YYHUE XypadH] Japaax
YHJICOH YUTIIIYYIUUT caHai 0oirox OaliHa:

1. YmaMXIanT M3IUIIT CYYPHICAH MEHEXKMEHT: MOHIOI4UyyIablH OJIOH 3yYHBI
TYpII AlIUIIAX UPCOH YIUPIBIH HYYAJIUHH 30XUCTOU TOITONI00, HYTTMMH
OKOJIOTUAH MOUITUUT OpYMH YeHHH MEHS)KMEHTHHH OOIIoroA TycraH
X3PATKYYIIX.

2. MaJibiH TOOT OXTUIIpHUHH maarag HUHITYYI3X: MaiablH TOOHBI ©COITHUT
Xsi3raapiiax, MaJblH YYJI3p, allliT IIUMHNAT caliKpyyliax 3aMmaap O03T433puitH
AKOCHCTEMT Y3YYJIOX adaalibIr Oyypyyiax.

3. HyTruiiH upraguiiH opoianoor XxaHrax: MauablH M3AJI3L, OPOJILOOH]
CyypWJICAaH XaMTBIH IIHHABAP TapraiT, OPOH HYTTHHH OdIIIIdpUNH
MEHE)KMEHTHHIT 03XXKYYIIIX.

4. IIuekI3X  yXaaHJ CyypWICAaH MOHMTOPDUHIMHH CHCTEM  XOIKYYJIIX:
Bamusspuiin TeneB 0al Ukl TOITMOJ XSIHAX, YHIICIAITIH MUHIBIP raprax
OOJIOMKHHUT OYpAYYIIIX OpYMH YEHHH MOHWUTOPWHT, MAIPAIIIUNHH CaHTUNH
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TOTTONIOOT Ouii 0OJToX.

5. Yyp aMmbCrajblH ©epuiesiTe]l JAAacaH 30XHULOX YaJaBXbIl HAMALAYYISX:
lan, 3ym 39par war yypelH TaMIUTHHH SPCIRIHHT Oyypyynax, TICBIPTIH
MEHEXKMEHTUMH apra 3YWr HyTaruryyJsax.

Witmn ynmamknant OOJIOH OpYMH YEUHH IIUHXKIDX yXaaH[ CYYPHJICaH MAIUIAT,
TYpPLUIArbIT YSULLYYJICaH, HYTTMIH OHIUIOIT TOXUPCOH, LIATaJcaH TYBIUHUN ysinaa
Oyxuil OOMUIOTBIH MIMHAWIAI, MEHEKMEHTHHH HHTErpalldHiICaH TOITOJIIOO Hb
Mowuron YichIH 02 T493pUHH TOTTBOPTON AIIATIIANT, HOXOH COPTIITUHH YHACIH Tapil
00JIOX Hb 3YHUTHH.

Tyaxyyp yr: banmusspuiiH JOpOUTON, HYYMUIMMH Mall aX axyW, yyp aMbCralbiH
©OPUWIOIIT, TOTTBOPTON MEHEKMEHT, HOXOH CIPIIDIT
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LONG-TERM EFFECTS OF GRAZING MANAGEMENT AND
NITROGEN ADDITION ON PLANT DIVERSITY AND ECOSYSTEM
STABILITY IN THE MONGOLIAN DESERT STEPPE

Lyankhua Bayasgalankhuu'”, Khatansaikhan Purevdorj', Enkhriimaa Narmandakh',
Batzorig Tugsbayar!, Tuvshintogtokh Indree', Nyambayar Nyamjantsan', Batzaya
Gachmaa'?, Enkhmaa Erdenebileg', Sukhbat Altangerel', Davaagerel Munkhtur',
Khulan Nyamsanjaa!

I Botanic Garden and Research Institute, Mongolian Academy of Sciences,
Ulaanbaatar 13330, Mongolia

2 University of Mongolian Academy of Science, Ulaanbaatar 13330, Mongolia
*Corresponding author: Lyalya2020@gmail.com

Abstract

Land degradation poses a major threat to the sustainability of grassland ecosystems
worldwide, primarily driven by grazing pressure, climate variability, and altered
nutrient dynamics. This study investigates the long-term effects (2010-2023) of
grazing management (grazed versus ungrazed), nitrogen (N) addition treatments, and
climatic and soil factors on vegetation structure, biodiversity, and ecosystem stability
in a desert steppe ecosystem of Dalanjargalan, Mongolia. Our findings indicate that
increased grazing pressure, particularly from goats, sheep, cattle, and camels, led to
a marked decline in plant species richness and Shannon diversity. At the same time,
grazing pressure enhanced community evenness by favouring the dominance of
grazing-tolerant species. In contrast, grazing exclusion promoted vegetation recovery,
thereby strengthening community stability and resilience. Moderate nitrogen addition
positively influenced vegetation cover and species richness, while high nitrogen input
reduced species diversity and evenness, indicating a threshold beyond which nutrient
supplementation may become detrimental. Climatic variables, notably precipitation
and wind speed, strongly influenced biodiversity patterns, emphasizing vulnerability
to climate change-induced drought stress. Additionally, soil moisture and nutrient
availability (carbon, nitrogen, potassium) significantly supported vegetation diversity,
highlighting soil health as fundamental for ecosystem resilience. The findings highlight
the critical need for integrated and adaptive land management strategies. These should
encompass sustainable grazing practices, carefully regulated nutrient inputs, and explicit
consideration of both climatic and edaphic factors. Such an approach is essential to
effectively mitigate land degradation and foster ecosystem restoration in arid grasslands.

Keywords: Desert steppe, grazing exclusion, nitrogen addition, biodiversity, climate
change, land degradation, Mongolia
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TABJIYTAAP X2COT':

YYP AMBCI'AJIBIH O6PUJIOJITO /I
JTACAH 30XULIOX IUUIAJTYY ]
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T'OBUMH BYC HYTTUHH YYP AMBbCIAJIBIH
OOPUJIOJIT, XAHUIATA BA DM3IT BAMJIAJI

1. Oymamcypoan!, IT.Tom6omyymaas!, I Bomopxkapran', I].bar-Owoyn!

I'Ve yae yyp, opunel cyoaneaa ma095/utin XypasisH

Xypaauryi

MoHnron opHbl TOBUHH Oyc HyTar Hb Xyypaid, HOH Xyypall yyp ambcraitai
(b.XXambaaxxami, 1989) Gereen Hap, CAIXWHBI 3pUYNM XYIHHH apBUH HOOIITIH.
Canxusbl XWIMAH AyHAaX Xypa 3.5-5.0 m/c, xaBpeiH ymaupang 4.5-6.0 m/c 6ok
M. XK nyamkaap 15-30 emep xyurait canxu (15 m/c-33¢ ux), 30-50 emep
LIOPOOH LIyypra TOXHOJIJIOL.

Tyc Oyc HYTTHHH >KWIWHH araapblH ayHmax temreparyp 1941-2024 oHb
X00poHI 2.55°C-aap HOMOIICIH 06ree]] XaMruiH SPUUMTIN AyfdaapaliT XaBpbIH
VIMpanm WiIpdX OOJCOH. SmaHrysa XyypalIIIBIH Ye OXJIPXTIH JaBXIaH XaBPBIH
yaupang araapblH Temneparyp 3.2°C-aap HOMArIK Oaliraa Hb SKOCHCTEM, YCHBI
HOeII, MaJl aX axXyua ceper Hejlee Y3YYJdX IPCAIUNT HIMAITIYY/DK Oyi OHIron
aHxaapasl Tarax y3yyJanT oM. JKunuitH Huinosp Xyp TyHajzac epeHxuid XxaHajaraap
22.95%-map ecex Oaiiraa 600BY Xyp OOpPOOHBI TOpPeIN 3YIJ eepdUIerneH aanap
00POOTOI ©APHITH TOO XOEP TaXUH HIMAIICHH. BOrHHO XyranaaH 3puuMTIi OpoxX Xyp
TYHaJIaCHBI JIaBTaraaj HAMATICOH Hb YPYHH YEePHIH dPCAITUAT HIMAITAYYIIK, Ta3phIH
JOPOUTIIBIT yiaaM SPUUMKYYIIIX HOXUOIMUT Oypayyiok OaliHa. Tyxaitnban: cyynuitH
apBaH KWJIUHH XyTralaaH] TOBUHH Oyc HyTarT Oairans, mar yypelH rapantaid HUAT
1212 rammruitH TOXHONI0A OYpTraraciHiddc 41.3 XyBuidr aajgap OOpOOHBI yiamaac
YYCC2H Yep 333JICOH Hb OYC HYTTHHH 3M33T OalIIBIT TOM Xapyyink OaifHa.

MeH HyTruiiH 50 rapyi XyBb Hb XY4T31 OOJIOH HOH XYUTA LEODKUITO]] OPTCOH
(YIIYOCMX, 2020) b Yyp aMBCTQJIBIH 0OPUIOITHIHH cOpOr HOJOer maaxX daaBap
CyJl, SKOCUCTEMHUIH TAHLBAIPT Oaiiian anjgaraax eHaep SpCAITIUT UITIIHD.

UposnyiiH yyp aMbCraliblH ©6pUYIeNITUMH TOOLI0OTO0p ©HOOeruiiH HeXIeJ
Oaiiman ymam Oyp SpUMMKUX TeJeBTAH OaiiHa. JKuiimoaia0sn, XaMruiH 3pcasnTai
SSP5-8.5 crienapmifH TOOIIOOTOOP 6HOO YeTdIH Xaphityymaxan 2030 oHI yIUPIIBIH
TyHJax araapbsid Temnepatyp 1.1-1.4°C-aap, xXyp tyHanac 4.5-18.6%-uap, 2050 oz
2.3-2.8°C-aap, xyp tyHagac 10-28.2%-map Tyc TyC HIMAIIIX TOJIOBTIH rapcas. Yyp
aMbCTaJIbIH ©OPWIONTUIHH HOJIeeJUTUIH CyJanraaH/i XaMI'iiH epreH amuriarajiar
araapblH TEMIIEPATypbIH 3aXbIH YTraj XHHCOH TOOmooroop (3ypar 1) XoHOTHITH
YHOMIDDXYH uX Oa Oara TemmeparypblH TapXalT Xo€p opoiroil Oaiiraa Hb ©BeI,
3yHBI YAHMPIBIH sUraar WiITrHd. Llar Xyramaa eHrepexuiftH Xopadp SHIXYY TapXaiT
IyllaaH Taj pyy WDKK Oyl Hb TOAOPXOH xaparnax OaitnHa. JKunmanbai, araapbia
YHAIMIIIXYH Oara Temmeparypbid dxHui opoit 1986—2005 onx -20°C opunM TOBIOPT

58



Oaiican 6on 2030 onn -18°C, 2050 onp -15°C, 2100 ong -10°C opuuma OIMIDKUX
TeJIeBTAH. DHY Hb XaXUp XYHTIH HeOXILeJ cylapy, XapuH XalyyH, OyIduM eApyyX
JaBaMraiiax yur XaHJjiaratai xapyyink OaiHa.
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3ypae 1. Tosutin Oyc nymeutin azaapvin memnepamypubii XOHOSUH XamMeutin 6aza 60101 ux
ymewvin mapxaam oa up330yun xanonaea (Obs, 2030, 2050, 2100 onyyo)

Xyp TyHaIacHBI XyBbJI HAT XOHOT'T OPOX XaMT'HiiH uX Xyp TyHazaac (RX1day)-ubt
xaMk93 2030, 2050 onyyman ecoxeep Oaiiraa Hb KOHBEKIIUMWH rapaiTaid XyqITdaH aagap
00pPOO0 HAMAIIMK, YEPUUH AKOYII OHP OMPXOH TOXUOJIAOX TOJIOBTIUT UTraMK OaiiHa.
YYHT3H 33pa3rupH araapblH TEMIIEPATypbIH 3aXblH yTra JIyjaaH Taj pyy LHDKHK,
X3T XaJlaJThIH JaBTaM>K HAOMAIICIHIIP AIBCTAP TaAaprblH XyYPaARIIHIT SPUUMKIDK,
OHIIOM Xyypall XWIYYIUWH JaBTargal MeH HAMOAIIPX Marajijajl eHAep rapcal.
WMiiMI yyp aMbCrajiblH UP33AYUH ©OPUNONTUIH SPCAIUNT OJIOH TYBIIMH] YHAJDK,
TaMIITHIH SPCIRIANHH MEHEKMEHT OOJIOH acaH 30XHUII0X OOUTOTHIT dPUMMIKYYIIIX
[aapjJiara naapjjiara yjiam Oyp Tyirap4 OaiHa.

Tynxyyp yr: loBuitn 6yc HyTar, yyp aMbCrajblH ©OpWIONT, X3T Ayiaapal, Xyp
TYHa/IaCHbI ©6PWIeNIT, aafap 60poo, yYep, LeKHIT
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OBSERVATIONS OF SAND AND DUST EMISSIONS
AT TSOGT-OVOO IN THE NORTHERN PART
OF GOBI DESERT, MONGOLIA SINCE 2012

Masahide Ishizuka'” Yasunori Kurosaki? and Batdelger Gantsetseg®

! Faculty of Engineering and Design, Kagawa University, Japan

? Arid Land Research Center, Tottori University, Japan

3 Information and Research Institute of Meteorology, Hydrology, and Environment
(IRIMHE), Mongolia

*Corresponding author: ishizuka.masahide@kagawa-u.ac.jp

Abstract

Asian Dust (Kosa) is a natural phenomenon in which strong winds emit soil
particles from the dry ground surface into the atmosphere, causing long-distance
transport on a global scale, from East Asia to Japan and beyond. It has a significant
impact on the climate, including global warming and nutrient supply to the oceans.
Asian dust also causes deterioration of the atmospheric environment. Furthermore,
there are concerns that Asian dust and PM,, may affect the health of human and
livestock. Therefore, an accurate estimation of the amounts of emitted sand and dust
is important for accurately understanding not only local environmental changes, but
also global environmental changes.

Long-term observations for the saltation sand and floating dust have been
conducted at Tsogt-Ovoo in the northern Gobi Desert since 2012. Various ground
surface observations are also being conducted.

The observations of sand and dust have revealed that complex changes in the
ground surface affect on the occurrence of Asian dust. For example, studies have
shown that soil crusts destruction may affect the occurrence of dust (Ishizuka et al.,
2012), that land surface conditions such as soil moisture and freeze-thaw cycles affect
threshold wind speed (Abulaiti et al., 2014), that topographic depression (valley) affect
seasonal changes in vegetation amount (Gantsetseg et al., 2017), that the amount of
gravel affects the threshold wind speed for sand saltation and dust (Buyantogtokh
et al., 2021, 2022: Sekiyama et al., 2023), that the relationship between ground
surface roughness and the threshold wind speed for sand saltation using estimates
of dead grass amount based on MODIS satellite data (Wu et al., 2021), that seasonal
changes in the threshold wind speed for sand saltation due to seasonal changes in
ground temperature and vegetation using the DYCENT vegetation model (Kong et
al., 2021), and that the land surface disturbance by livestock affects dust generation
(Munkhtsetseg et al., 2017).

It is expected that these steady observations will contribute to improving the
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accuracy of dust (KOSA) forecasts in Mongolia, Japan, East Asia, and around the
world by the results of our research are applied to verifying the accuracy of numerical
models of Asian dust. Another important concern is elucidating the impact of climate
change, such as global warming, on Asian dust generation and its impact on human
health. Furthermore, Asian dust observation site at Tsogt-Ovoo, jointly managed by
Tottori University and IRIMHE, will gives the advantage of being able to obtain highly
accurate fundamental meteorological and hydrological data with sand/dust data.

Keywords: Asian dust, KOSA, Gobi Desert, desert steppe, saltation, dust emission,
observation, ground surface conditions
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OPOH HYTI'MHH BOJIOH BYC HYTITHMH X2OMKIOHUN
TOOC JAPTIDJITUUT XUMABAPHU-8/9 TEOCTALIMOHAP
XUNMNDJI JATYVJIAAP WIPYYJIDX

b.Uynram', U.Conomaaraa', FOmumoro Koiisia?, Maryku Anymm’

'Moneon yne, Moneon Yacoin Hx Cypeyyns, Huocenep Texnonoauiin cypeyyib

2Snon yne, Kroyuy Hx Cypayyns, Xopaenosnui Mexanukutin Cyoanzaanst Xypaonon
3Snon yne, Kanazasa Hx Cypeyyns, Batieanutin Hlunoicnox Yxaan, Xypoonon 6yt
Opunul Texnonoeutin Xypaonou

Opuiua

VYyp aMbCrajbiH ©0pWIONATTIN XaMT XYUTIU CallX| IIyypraHbl TaBTaM>K UXCIXK,
YYHHHT JaracaH TOOCHBI JRTIDNITHNH acyylaan yinaMm Oyp aHxXaapai TaTax acyymai
0ok Oaitraa Owimmd. Yyp aMbCrallblH rOpUMOOp MOHIOJ YICBIH HyTar JI3BCTIPT
XaBap, HaMpPbIH yJAUPAJI]] araapblH MacChlH IIWDKUITUNH YIMaac rOBb L6, Xyypan
X39pHiH OYCHIH Ta3phIH Trajiapraac TOOC J3TARX Hb TYr3dMaJ Oadjar. DH? Hb 3H
TOPTYYHA XYH aMBIH 3pYYJ MOHJ, IIaaluiaaj dAuiH 3acarT copreep HOIeeK 0yc
HYTTUIH X3Mk39H, Tyxainban BHXAY, BHCY, fnon 33par 3yyH AsuiiH yic
OpHYYIAI XYPIDJIIH Oy OpUHBI TOMOOXOH acyymail OOJIOT.

MOHTOJT OpHBI TOBB [EJIUHAH OYC Hb AIXUUAH araap MaHJUIbIH TOOC JI3TIDITHIH
TOJI IPTYYAMUT HAT ToM. [ '9BY, CYYIuitH )Xumyyasn Oairanuita Oycan 6yc Oyciyypaac
TOOC JIPTA3X Y33[/AJT U aXUIIaraax 00JCoH. X3IMUr3dp MaHai OpHBI HYTar J3BCTAP
TOOCHBI JTIDNTANRH ToJ Oyc HyTar OOJIOBY araapblH YaHAPBIH CYypHH XSHAITHIH
CYJDK33 XaHTANTTYH TYBIIMH OaiiHa. DHA acyyIUIbIT IIUHI»K 000X HAT apra 3aM Hb
XUHMOIT JaryyJuTbIH MOIR3JUTHNAT alluTIax SABAa Oaimar. XuiMaII JaryysaslH Oaipirax
OHJIPHIH TOPIYY/I IOTPOOC reoctannonap (~35,8 MsHraH KM 6HOPT) OYI0y JIIXHITH
IPTANTTIA Jarax, mar XyramaaHbl eHIep HapHUBWIAT OYXWH XUUMAI Iaryyayyn
araapblH MaHAAN] XypAaH eepwiergex IOMC Y33[UIMMr XsHaxald Lar Xyranaa,
3apJUIbIH XYBBJ YP TyHTAH.

BatiranuiiH TOOCHBI I3TRIITAAC rajIHA XYHUH YT aKUUIaraaTai Xoix000ToHroop
IIPTIH 3X YYCBIPIIC TOOC IITANK O0iHO. JKummiamham, yypxaH O6yc, TapHasanTuiiH
Taj0all Hb X6PCOH OPUHBIT AT 3BIPII OPYYIDK CATXUHBI HOJIOOH]T Xs10ap 6pTOX
Oaitmang xypramar. TOOCHBI OPOH 3aii, mar XyramaaHbl TapXaJIThIT TOXOPXOUIICHOOD
LAaIIH/] HOJIeOJUTHIAT OyypyyliaX apra X3MK3I3T TOJOBIOXe]] a4 X0JIOOTI0ITOH.

bun sHAXYYy cymanraaraap, 1) MOHToa OpHBEI TOMOOXOH yypXaWH HAIT 0OJI0X
OpA’HAT YWIABIPUMH XasTAJBIH CAHTaac dX YYCBAPTIM IlaraaH TOOCHBI OPOH 3ai,
[ar xyramaassl Tapxait; 2) MOHTON OpHBI HyTar J9BCTIPT TOXHOCOH OyC HYTTHIH
X3MXKI3HUH MIOPOOH IIyypra, MOH TOOCHBI I[PTAH 3X YYCBIPUUT Kui OypuitH 3—5-p
CapblH XyTaraaHa TOIXOPXOWIICOH Yp AYH; 3) Maarmua XUUTA»K Oy aKJIBIH Tajiaap
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TaHWJIILYyyJ1aX OOJIHO.

Apra 3yit

Xumasapu-8/9, Advanced Himawari Imager (AHI).

XuMaBapyu—8 1ar yypbIH reoctalioHap Xuiimai garyynsir 2014 oHsl 7 capblH
7-HB1 efep SIMOHBI Mar yypelH areHTIIar xeepreceH Oereen 2015 oHbI 7-p capbiH
7-Hbl eapeec yiln axumaraann opcos. 2022 ona XumMapapu—8 HOOLO IIHIIKIDK 9
Hb MTUHIYHIICOH TOPUMOOP YHIICOH YYPTHHUT TYHIPTI 3K Oalraa.

XumaBapu—8/9 skBaropT, 3yYH yprparuitn 140.7 rpamyct Oalipiaxk IRJIXUNAH
OemMOepuruiin 1/3-uir TorT™Mon XsHaX Oalimar. XuHWMAI Oaryyian cyypuiIyyiaaracaH
AHI-nitH nar xyranaanel HapuiiBuian Hb 10-MuHYT Oaifmar Oereena TacpanTryi
MOHUTOPUHT XHHXDIN XaHTITTal Yyp XOYHTIH Tk Toomorgaor. OpoH 3aiiH
HapuiBwIaNbIH XyBbJl ~2 kM. CnekrpuitH 0.47-13.3 MxM ponruonsl yprrail 16
cyBraac Oypmadx 0ereen XdT ylaaH TysaHBI CyBTYY/ Ta3pbIH Tajgapra, araap MaHzal
Jaxb OOMUCHIH Halipiaraac suirapax JOJTHOHBI MIMHX YaHAPT TYATYYPIIaX XOMKHUIT
XUUIAT yupaac Hb ©6p, MOHUIH aTHHI 9 TOOCHBI JI3TIIITHHT XsSHAX OOJOMYKHIT
OrHe.

Toocusr mapyymntuiir 8.6, 10.4, 12.4 MKM DONTHOHBI YpTTail CyBryymaap
Dust RGB anroputmaap 3ypruiir rapran aB4, TYYH?3C33 araap MaHAJBIH TOOCHIT
WDPXAWIIX  YITYYOBIH TyclaM)KTalraap TapXalThlH 3ypar Taprax, TOOCHBI
JBTIBITUMH LBTH 39X YYCBIPUMIT TOAOPXOMIIOX aXJIbIT TYULITIACIH.

Cyypun xomorcuam.

XuiMd [aryyiablH MBAZIT CyJairaaHj alluriacHaap Iar Xyrauaa, TOCBUUT
XOMHIX OOJIOBY Yp IOYHTHHH OaralnraaXyylalT XHWTIOX Imaapijiararail. bun
cynanraannaa Optical Particle Counter (PS2, Shinyei Technology Co.Ltd) 60on Palm-
sized PM2.5 13¢oH 2 TOPIUHH MIIPITIUHUT alluTiacad. YT XAMI-0pTOTT MIIPITIYYI
Hb TOOCHBI X3CTYYAMWI TapXcaH IIPIUHH 3pYUM CyypuilaH Topopxoinnor. PS2 b
15 MKM-23C 931 XOMIXKIITIN OYAYYH HIUPXAITT TOOCOHIIPBIH TOOH aryyJIaM>KHWUT
Topopxoinnor 6on Ilanaconuk Kopropauu 6omon Harosia Mx cypryynuiiH 30XuoH
0yT33coH Palm-sized PM2.5 maapard Hb <2.5 MKM-33¢ 6ara TuaMeTpTIH XdCTYYIuitH
Macc aryyiJaMyXKUUT raprana. Darasp MIIPITYUNT XaMTal Hb allluIilacHaap HapuhH
0010H OYAYYH MIMPXATIAIT XOCTYYAWHH OOMUT XyramaaHbl XOMIKFITHIHH MOIAT
raprad aB4 4ajHa.

Yp ayn

OpOsHIMULIK Yyazaan MOOCHbL MAPXAIm.

OPA3HATHUIH [1araaH TOOCHBI OPOH 3ai, lar XyranaaHbl TapXaiThilr 10 MUHYTHIH
HHTEpBAITAll XUUMAJ JIaryyjiablH MBI alluIjiaH TOMOPXOMJICOH. YP JIYHI?3p,
[laraal ToOC Hb XasriiblH caHraac 120 rapyii kKM 3aiij TapXax, TOOCHBI TapXaJThIH
yen eprentuiin Tambaii 2,400-2,750 km? Xypax TOXHoIm0a Oaiican. Men, XuMuBapu
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XMAMOAJT AaryyJablH M99 Hb XaMruiiH Oaragaa 312 km? Tanbaiir xamapy, 40 kM 3aiiq
TapXcaH TOOCKHIT WIPYYJDK YafCaH.

MoOHT0J1 OpHBI 30HXMJIOX CalXWHBI YUV 000X OapyyH, 6apyyH XOWa 3yrHiiH
caJXmap IaraaH TooC Hb Tapxak OaiicaH 0eree1 cymaiaraaHbl XOMKUITHITH Oara’kuir
OPpAHAT XOTHIH TOB, MOH I1araaH TOOCHBI CAJIXUH OO T CYYPHITYYJIaH TacpaidTryi
XOMKHUIT XUUCOH. XOMKUITUUH Yp JIyH Hb I1araaH TOOC JAATAIT TOXMOCOH YEYIUMUr
ToJOpXoW xapyyicaH. TyxainOas, 1jaraad TOOCHBI XasT/JIbIH CaHraac OapyyH 3yrT
OpIIMX XOT AOTOPX IPTT TOOCHBI aryyJaMiK XIBUIH OaiixaJl maraad TOOCHBI CalIXUH
J0Op OPIIMX LPIT TOOCHBI aryyjJamK Mail eHjep 0aliB. DH? Hb laraaH TOOC 3ypBac
Oaifaap CaIXWHBI YUDIINNH aryy 306rIaer TIATHHT xapyyicad. ['9BY caaXWHbI
YUIIIMAH Jaryy TapuallaHTuiiH Tanbal, 02m4u’dp, ycaH opyuH Ouil. ©OMHex
CyZajraaHbl a)Jiaac y39XdI, [faraaH ToOC Hb 33C, MOJEOIMH 39P3T XYHA METaJUIbIT
UX39p aryyncaH Oailjar. MeH, XasrJiblH CaHTUHH TOOCHBI HUHMT MacChiH 95 XyBb
OopYuM Hb 2-250 MKM Oyr0y MaIll HApUIH IMHAPXAITIATTIH 6aikad. YT MUHXK YaHAPYYT
Hb HOJIOOJUIMHH OYCOIl OPIIMH CyyAar XYH aMblH 3pYYJd MJHI, aMbJpax OpPUYWH]
OOXUPIUTBIH XyPUMTIIA] YYCI2XK Iaaluiaal OJIOH ceper yp maraBap Owii ©0ioxon
XYPT3IH3.

Byc nymeutin xamorcaonutl wlopooH uiyypea 6a moocHsi Y3231 3X Yycesp.

2017-2023 oubl 3-5-p cap TOXHOCOH LIOPOOH IIyypra, TOOCHBI TapXajTbIl
3ypamniax yp AyHr rapras aBcad. 2017-2018 oryyman ToocHBI TapxanT MOHTOJ OPHBI
X3MXKI3H]| XapblaHTyl Oara Oaiican. DHd xyramaann, 10-31 egep TOOCHBI IATANT
wpd, OyC HYTTHHH XOMKIOHHH IIOPOOH NIyypraHbl 2—5 yHaarwiiH TOXHOJIOJN
Oyprtrarnc . TOOCHBI IBIIH 3X YYCBIP 25—59 Oalpiwii HIdPCIH.

2021 oHBI XyBb]] IIOPOOH IITyyPTaHbI TaBTaMK XaMTHITH eHep Oaiican Oyroy 54
©J16pT Hb TOOC I3LAMK, 160 1APIIH 3X YyCcBap TorTooracod. Mewn, 2021, 2023 onyynazn
Tyc OYp 17 ymaarmifH Oyc HyTTHIH X3MKIIHUN XYUTIH MIOPOOH IIyypra TOXHOXKI).
2019, 2020, 2022 onyynan 4, 8, 6 yaaaruiiH Xy4T3i MIOPOOH LIyypra OypTrariacaH.
JKun 6ypuita 4-p capa MIOPOOH IIyypra XaMT'HiH WX TOXHOIOT OaifHa.

TooCHBI ATAATIN HOJOOOX XM XHAH XYUHH 3yiiic Ouil. Tyxaitnban, caaxuHbl
XypI, IfacaH OypXdBY, radaprbIH OMOMACCHIH OYPXABY I'IX MAT. buaHuii axxurmanraap
TOOCHBI J3TARIT eHIep OalicaH >KWIYYAdA LacaH OypXdBU XapbLaHTyi Oara Oaiis.
Yyp aMbCTablH 00PWIONTTIN XaMT Xyp TyHAIaCHBI TOPUMJ] ©6PWIOINT Tapyu Oairaa
Hb FAMIINTT Y33TAJIHAT HAMATAYYIDK OaliHa. MeH XYHUH HeIeeJUIMiiH yIMaac ra3pblH
OYPXdBUHI ©OPUIIONT OPK MIOPOOH IIYypraHbl dPUMUUT HAIMAITIYYIDK Oyii Oaifman
MAIPOITAYK OaiiHa.

Jdyrnasar

bun XumaBapn—8/9 reocranuoHap XUHMOAI JaryyiablH Iar XyralaaHbl oHIOp
HapHUUBYIANTAN MAII3T alUIIAH YYpXaiH XasriiblH CAHTUWH I[BTIH 3X YYCB3IPAIAC
STTapcaH 9X YYCBIP Hb aHTPOIIOTEH TOOCHBI TAPXAJITHIT WIIPYYJIX aHXHBI OPOJIIOTHIT
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XUIDK, MOH MOHIOJd OpYHBI XAMXKIHJIl XaBPBIH YIHUPANJ TOOCHBI TapXaJlThIH
MOJIPJUTMNH CaH YYCTAXUUT 30pHUII00.

AHI-nitn 10-MuHyTHIH naBTamkTail ToocHsl RGB 3ypar Hb 1araan TOOCHBI
TapXaNThlH YPTADKIDX XyramaaH Jaxb eepwIeNTHHT TOHOPXOH XapyyscaH.
OpIdHATHIH yypxai Hb maamua 60 opyuM XKW YT axuiiaraa sByyJiax TOJIeBTIU
Oaiiraa Oereej maraaH TOOCHBI ARTADITHIH acyymal HOJOOUIMHH OYCOm OpIITHH
CYYyX apll HpTIIUiH aMbIpal copreep Heleesceep 0aixX Ty SHA TOPIUMH cyqanraa
aCyyIJTBIT TAHWH MO/I3X, aanuIaaj] ypbIdriIaH COPTUIIX apra XaMKIIT TOJIOBIOXO.T
OHJIOP a4 XOJOOTIONTOH oM. AMKHUINIANT SIByyJaxX XOMKWITHHH LTYYA, O34 OyToI
XaHTANTIYH Oaiiar Hb TOOCHBI TapXalThIT XSHAXal XYHIPAIT yupyyiaaar. Witmaac,
OPOH HYTTHIH ra3ap allluIadThIH 00 PWIeNT, TYYHTIH X01000TOH TOOCHBI aHTPOTIOTeH
9X YYCBIPYYA HIMATAK Oaiiraa yqaup TOOCHBI TAPXANITHIT XIHAX, COPOT HOJIOOIITHITH
Oycuiir Torrooxoq MOHIOJI OpHBI OPTeH YyAaM ra3ap HyTarT TeocTaloHap XHHMOAI
JATyYIIBIH MAJIIAT allliTiIaX Hb MOHUTOPUHTHIAH aKJIBIT YP AYHTAH Gonroxoop OaifHa.

Laawuo xutix 3yiiic.

Baiirane nar yypelH €epuwienTt Hb JaH TaHI] TyXallH OpHBI acyyaai Oulll 0eree
Oyc HyTar, D3IXuid HUWTHWH XOMXKIIHA spurgaHa. Snon 6omoH CoJIOHTOC YIICHH
Cyllaauu/ITail XaMTpaH CyJajiraaHbl Yp JYHTHHH XaMmpax Xyramaar eprexyyink,
araap MaHIJTBIH TOOC WIPYYIIITHUT caliKpyyrnax alrOpUTMBIT XOMKYYIDK OaiftHa. Y
JIYH X3COTT JOypHAaricaH TOOCHBI JITARITYI Hejeeerd OalraauilH Xy4yuH 3YWIHIH
MOI23T aB4 Yp AYHTUHH TaWIOaphIl IMMUHMXINX YXaaHbl YHAICIDITIATIID HApUNH
TOJIOPXOUJIOTIOX XJIBIH apra 3yUr OOJIOBCPYYIIaX a)KHJI MOH XYIIITAK OaliHa.

Tyaxyyp yre: ToocHBI MOHUTOPHHT; XHUMaBapHu-8/9; reocTannoHap XUHMII Iaryyi;
1laraa ToOC; TOOCHBI 3X YYCBAp
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THE GOOD GROWTH MODEL: A PIONEER I
N DEVELOPING VALUE SYSTEMS FOR LONG
TERM REGENERATION

Cédric Bussac!

' Good Growth Communities

Summary

The Good Growth model presents an innovative, holistic framework for
sustainable rangeland regeneration in Mongolia. By combining ecological science,
community engagement, and innovative economic agreements, it fosters nature-
friendly supply systems that support herders, landscapes, and global supply networks.
Its landscape-based and multi-product approach aligns economic incentives with
ecological realities, enabling long-term recovery of Mongolian grasslands amid
climate variability and socioeconomic challenges.

The Good Growth model for long-term rangeland regeneration in Mongolia is a
nature-friendly, community-driven approach designed to address the rapid degradation
of Mongolian grasslands. It builds supply coalitions that create favourable conditions
for herding communities to implement adaptive management practices, particularly
in response to highly variable abiotic factors such as climate change and overgrazing.

Background: The Problem of Rangeland Degradation in Mongolia

Mongolian rangelands occupy roughly 70% of the country’s territory, representing
one of the last remaining natural steppe ecosystems worldwide. These arid and semi-
arid rangelands condition are mostly driven by stochastic abiotic factors and are in
their vast majority publicly owned grazed by individual herders (households) who can
cooperate or compete for pastures.

These grasslands are degrading rapidly, primarily due to two main factors:
climate change and overgrazing. Over the past three decades, the livestock
population in Mongolia has tripled and frequently exceeds the carrying capacity of
the rangelands, resulting in serious ecological consequences. These include a loss of
plant biodiversity, increased invasive species, and decreased pasture productivity. The
combined pressures accelerate soil degradation and reduce the land’s ability to store
carbon, negatively impacting Mongolia’s contribution to climate mitigation efforts.

Both herders and scientists observe that climate change is aggravating these
problems. In particular, there is an increased frequency of extreme weather events
such as droughts, heavy rains, and heavy snowfalls. These events disrupt growing
seasons and lead to poor pasture yields, demanding specific adaptive management
solutions. However, herding communities often maintain livestock numbers beyond
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sustainable limits, mainly due to economic pressures. Although most herders have
a deep respect for Nature, they are not stewards as they necessarily lead livestock
centric, not landscape centric lives.

Today, there is no economic incentive for looking after nature. High livestock
numbers are the results of value chains that are extractive by design: they are driven
by multiple single buyers disconnected from the landscape which introduces a lack of
resilience and economic fragility. One of the key economic drivers is cashmere, which
accounts for nearly 90% of herders’ income in the South Gobi. The cashmere supply
system has been optimized for selling but not for nature. While volumes have been
raising and both fibres and pastures quality are degrading, cashmere prices have been
highly volatile and have barely increased in real terms over the last 20 years, while the
cost of living has risen significantly. This economic imbalance incentivizes herders
to keep livestock numbers high despite ecological consequences. We need economic
incentives for looking after nature instead of extracting from it.

The Good Growth Model: An Innovative, Landscape-Based Approach

The Good Growth model offers a transformative approach that shifts the
economic focus from maximizing commodity volume to respecting the ecological
needs of landscapes. It does so by building “nature-friendly supply coalitions” and
creating economic incentives aligned with ecological sustainability.

At the core of this approach is a precise identification of landscapes, herding
communities living on these landscapes, and their resource use patterns. The model
employs a participatory, community-based monitoring system grounded in the
Mongolian Ecological Site Groups classification and its associated State and Transition
Model. This system uses the “Recovery Class” metric adopted by Mongolian public
agencies (ALAMGAC) to monitor ecosystem health and rangeland condition.

The monitoring approach increases the number of data points for assessing carrying
capacity and dynamically adjusts their locations in collaboration with communities.
This generates valuable, localized data, enabling communities to collectively manage
livestock numbers based on ecological realities over long time horizons. A critical
management tool enabled by the Good Growth model is the facilitation of seasonal
mobility (otor) and collective grazing plans.

Economic Instruments for Sustainable Grazing
To create economic conditions that encourage communities to respect agreed
stocking plans, including species composition rebalancing or necessary destocking,
the Good Growth model incorporates two main features:
1. It accounts for all products generated from a landscape or community, not just
one commodity.
2. It establishes long-term price agreements with communities that compensate
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for production losses when destocking is necessary.

These elements form the backbone of the “Landscape Compact”: a long-term
commercial agreement that links livestock numbers per species to production volumes
and future prices. Currently focused on fiber production such as cashmere, the model
is expanding to incorporate meat and dairy products.

This framework ensures that herding communities are financially supported while
managing livestock sustainably, breaking the cycle of economic pressure leading to
overgrazing. Additionally, the model supports herders by providing tailored “Nature
intelligence,” including rangeland condition data, carrying capacities, and weather
alerts, alongside organizing seasonal management meetings to coordinate community
decisions effectively.

Connecting Landscapes to Markets: Building Clubs of Buyers

The Good Growth model seeks to address the demand side of the system
where fashion brands are currently disconnected from the origin of their products
and thus unable to have any individual influence. We are linking landscapes directly
with fashion brands that want to have a positive impact on natural landscapes by
providing them with intelligence on key leverage points where the market meets the
landscape and drives productions and thus livestock numbers and their quality. We
are currently piloting this approach with domestic and international partners, helping
them to redesign their supply chains and testing with them different products issued
from partnering communities.

Each Mongolian landscape has distinct capacities in terms of the type and volume
of products it can sustainably produce. Rather than focusing on a single commodity
like cashmere, landscapes benefit from multiple value streams. For example,
fibers vary by species—camel wool in deserts, yak wool in mountains, horsehair for
specialized tailoring, and sheep wool waste repurposed into fertilizers. Such diversity
stabilizes landscape economies and enhances ecological resilience.

The model facilitates “clubs of buyers” where multiple brands commit to
purchasing a range of fiber qualities and types originating from a single landscape.
This arrangement secures long-term market access while supporting the landscapes’
ecological limits and regenerative potentials.

Currently, Good Growth works in partnership with numerous international
brands adapting to evolving regulations, such as those in the European Union, helping
them secure volatile supply chains while transitioning from extractive to regenerative
business models.

Scientific Foundation and Rangeland Recovery Potential
The Good Growth model is supported by robust science and monitoring
frameworks developed through national and international collaborations. Mongolian
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scientists, government agencies, and non-profits have created standardized
methodologies for assessing rangeland health, including Ecological Site Descriptions
and State and Transition Models.

Mongolia’s national reports reveal that although 65% of rangelands are
degraded, approximately 94% retain recovery potential if managed carefully. Even
heavily degraded areas can recover with more than ten years of sustained, adaptive
management strategies focused on resting rangelands during critical growth periods
and adjusting grazing intensity seasonally.

Resilience-based rangeland management integrates traditional practices, such as
rotational grazing and pasture resting, with modern monitoring technologies and legal
frameworks. This integrative approach promotes sustainable livestock production
while protecting ecosystem functions critical for climate mitigation, animal health,
and community livelihoods.

Key words: Rangeland condition, Mongolia, herding sector, regenerative agriculture,
adaptive grazing, landscape, value systems, regenerative economy, nature

69



ENHANCING CLIMATE RESILIENCE IN MINING
THROUGH AI-BASED LONG-TERM RAINFALL
FORECASTING AND EXTREME EVENT ANALYSIS:
A CASE STUDY OF THE OYU TOLGOI MINE

Khishigsuren Davagdorj' *, Myagmarsuren Sanaakhorol', Bataa Dandarmaa?,
Munkhbold Bayarchuluun®, Regzedmaa Tsagaankhuu*

!'Technology and Data Services department, Asset Management division, Oyu Tolgoi LLC
2 Environment department, Health, Safety, Environment, Security and Community
division, Oyu Tolgoi LLC

3 Geotechnical Services, Surface Operations division, Oyu Tolgoi LLC

* Tailings department, Surface Operations division, Oyu Tolgoi LLC

* Corresponding author: khishigsurend@riotinto.com or khishigsurend@chungbuk.ac.kr

Abstract

Climate change is reshaping precipitation regimes, with long-term variability
and extreme rainfall events emerging as critical risk factors for infrastructure-
intensive sectors such as mining. The rising frequency and intensity of precipitation
events present significant environmental and operational challenges, threatening
infrastructure integrity, disrupting production, and increasing the likelihood of
flooding. These shifting climate patterns underscore the urgent need for advanced
forecasting capabilities and proactive risk mitigation strategies to enhance
resilience and ensure sustainable operations. In this study, we develop an integrated
framework that combines extreme weather event analysis with a deep learning—based
precipitation forecasting model designed to predict rainfall at a weekly scale. The
framework is applied to the Oyu Tolgoi copper—gold mine, located in Mongolia’s
South Gobi Desert, an arid region highly sensitive to rainfall variability. The model
leverages daily satellite-derived precipitation data from the National Aeronautics
and Space Administration (NASA) spanning 1981-2024 to generate week-of-year
rainfall forecasts for the surrounding region. Results indicate a statistically significant
increase in extreme weather events in recent decades, underscoring the need for
adaptive planning in the mining sector. The proposed approach demonstrates the value
of integrating satellite observations with artificial intelligence methods to improve
environmental risk assessment and inform climate-resilient infrastructure design in
mining regions exposed to hydrological extremes.

Keywords: Extreme rainfall events, LSTM based multi-Step forecasting, weekly
precipitation forecasting, Al in hydrology, climate-resilient mining
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MOHI'OJI OPHBI BAJTUAIPT Y3YYJIIX HOJIOO BA
YJCBHIH HOOIIUIH OBC, T KIIJIUNH
XAHTAMKHIH ACYYJIAJI

M.banam3zasa'

IXUC, OB C-utin Douiin 3acae, Hooy, ap maiblh MIHXUM
*Xonboo bapux 3oxuoeyutin yaxum xase: badamzaya89@gmail.com

Xypaauryi

VY'yp aMbCralIbIH ©0PUNIeNT, AIXUIH AyJ1aapal, XYHUN XY YU H 3YUIHITH HeJleereep
IIar araapelH Taaryd HOXIION Oaiman CYYIHHH KUTYYIII Mal aX axyd dpXJIATIHI,
TapuanaH4JaJl copreep HeJIeeink OaliHa. MaHail yJICBIH XyBbA O2TUIIPUNAH Mall ax
axy#l Hb JIUNH 3aCTUHH YIaMYKIIANT caldap TOOUUTYH XYHCHUN XaHTaM>KAWH TOJ 3X
YYCB3D IOM.

Man ax axyiH camOapbIH TOJI X YYCBAp 00y 02:m433p oM. bamusspuiin maart
XOTPINT, OIMUIIPUIAH TaJXarnan Hb HM33T, HUIMIH XOpCTIi MaHaii MOHTOJIBIH ra3ap
HYTarT MeJDKUIT HYYPJIDXUWH YHICOH ImanTraad 0omoox OaitHa. Tomopxol HOXIIO,
3YH TOI'TON, LAr XyralaaHbl XSMHIJIUNH Jaryy Oairaib 53X eepuiiree HOXeH TOKYYIIK,
COPIPH aMMIDK, 3PIriIdJl YPKWII MMM Xapiajar xamra. baranuitH sHaxyy 3yi
TOTTOJ Ta3pblH XOPCHUH IIUM TXKI3I1, 03M4Y39p, ypraMmana 4 MeH aJuil XamaaTai.
BamunnpuitH maarsIr XaTPYYII9H allluTiIaHa TIaT XOpCHOeC A1 Iy XyHCcaH ypraMIIbiH
HaBY HAWI3yyphIl HOXOH TOJDKHMX 4YaABapryil OONTON Hb MAK AYYyCraH, yiaMaap
ypramiblH YHIIC Hb VXK, OypMOCeH ycTrax Oairaa Hb 3pIridN yyp aMbCTaIbIH
CHCTEM COProep HOJIOeJDK OATUIIPUIH Mal ax axyl] MX39XdH XOXHPOJI YupyylaH
YHIACHUN aroyaTyh Oaitmans nryyn 00JI0H mryyn Oycaap aroyi yupyysnk OaifHa.

3ynbIH coper yp naraBap Hb MOHTON YIICBIH HUWT3M, dIUHH 3aCTUHH canbap
OYypa, TOp AyHIaa XYH aMbIH 3pYYJT MIH/, IIHDKIIT XOA0JIT00H, XOTXKIIT, SAyypal,
QKWITYWATUIH TYBIIMHA yiAMaap Y HISCHUN aloyaryi Oaiana Heleenaer HUATHIT
XamMapcaH raMITHifH Tepes oM. Omxoorooc 24 xunuitH emHae Oyroy 2000, 2001 oHbI
raH Tayur, 3yJajJ HIpBIrACOHMH ynmaac Monroa Yic Tyc 6yp 10 cas man Xopormox
9H® Hb HHWT MallbiH 22 XyBbI XYPCOH Hb 1944-1945 OHI TOXHWONACOH 3ymaac
XOMIII XaMI'MH XOHOONT 3y/ I'3¥ TOOLOINIOH, MATYUA XOTOJl UPK aMbKUPraaHsl 3X
YYCBAPTY# OOJICHBIT OWI MIITHD.

MeHn 2023-2024 oHbI ©BOKWIITHIH Oaiiian XyHI3pY, LIar araapblH TOXUPOMIKIYH
Gaitmmaac yycowk 2024 onbl 2 myraap capbiH 16-HBI CTaTUCTUKAWH MAI33TI3p HUUT
nytruiid 80 rapyii XyBb ac 3yJsIr 0aiiaan Ouii 60K, MaJbH 3yH Oyc xoporaon 2024
OHBI | TyTa3p capm yICHIH XdOMKIH 453.9 MsHTa 00IDK, O©MHOX OHBI MOH yeac 169.1
(59.4%) msiHTaap eccen OaitHa. MaiblH XOpOTION UX Tapy Oaiiraa Hb aMbXHPTaaHbI
9X YYCBIPA? alAax SAYYPIBIH dM33T YeI Xypadn OaiHa.
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Tynxyyp yr: ©OBc, TK3311, XaHTaMK, 03TUIIPHIH Jaall, aroyIryi Oainan

Cynanraansl YHIICIII:

JIpnxuitH yyp aMbCTalIbIH TyJIaapaliT MOHTOJI HYyTarT H3H 3PUUMTIH Widpd OalHa.
MoHnron opHbI X3Mk33r33p 1940-2018 OHBI XOOPOH[ KWIMKHH araapblH JTyHJAX
temrreparyp 2.4°C-aap HAIMATACOH Hb AIXxuitH ayHaax 0.85°C-aac Gapar 3 maxuH
OaiiHa. DH? Hb TaH, 3ya, Yep 00poo, calXu 33pATr Lar araap-yyp aMbCTajblH aloyiTai
Y39TIUIMHH AaBTaM)X HAMAIPXIIC TaJHA, XOT XaJNalThIH JaBTaMXX TYYHHHA 3pUUM
HAMOAIIPX, Ta3pblH raiapraac yypuux, XOpCHUW YUUTUMH THHIUIMUT anjarayyiaH
YCHBI HOOIl XOMCTOX, TAPUMIIBIH YPTAIbIH X3JI03J337 MXCOX, YPraMilblH XOPTOH
LIaBKHUKH JIPIAT 000X 39p3r Oalraib-HUNATAM SIUNH 3aCTUIH MXI3X9H COper yp
JaraBap Jaryyipk Oairaar OJOH YJICHIH OOJIOH YHAICHHM 3pIadMTIH cymraaqans 2019
OHBI Oaliaap Torroorooy OatiHa [1].

MoHron yiacelH HHWAT HyTar IPBCTIpHiH 71% HB 0319sdpuitH 30pHynairaap
ammmiaragar. Masaii opHbel 03493puitH 70 Opu4MM XyBb Hb SIMap HAT XOMIKIITIIP
TamXJargax, 3apuM ra3apT MeJDKHIT IPUYUMTIN sBarmax Oaifraaraac OdITIIdpuiiH
ypran spc Oaracaxk, Maij HAIMXK CalTai, TIKIUIMHH ad XoJOOrnoi eHIepTIH
ypramas XOMCJ0XK, MaJl WAJIITYH ypramaiy TYPITAdX aloyl Yycadn Oairaa sHIXYY
cygaJiraanbl YHAACIA OoiHoO [5].

Cynajaraanbl MaTepuaJ, apra 3yii:

ViceiH HOOTWIAH Ta3phiH 1996-2024 oH XypTa MaTdIam OJITOCOH ©BC, THKIJIHAH
IyH, MoHron opHbl Oaliraib OpYHBI TOJIOB Oali/UTbIH TaWiaH M3133, Y HIICHUMA
CTaTUCTUKANIH MAIPAJUTAIH HATICOH CaH, 33PAT TOOH MIIRAJUIMHT XaphITyyilaH cyaalraa
XHIK “Swot” IHUHKAITIAIIBP AaByy, CyA Tain OOJIOMIK, alOyIIbIH 339PTHUAT TOXOPXOUIICOH.

CynanraaHsl 30pHJiro, 30puJT:

Cynanraassl 30puiIro Hb yyp aMbCTaJIbIH ©OpUJIeNT raH, 3yl, Yep, CalIXH 33p3r
Lar araap, yyp amMbCrajiblH aroyliTail y39IAJHiH JaBTaMiK, Mall aX axyiH canbapt
Y3YYJI9X HOJ166 OOJIOH YJICHIH HOOLUIH ©BC THKIIMNUH XYPIJILD) XaHIAMKU] XIPX3H
HOJI00JIK OYHT XapyyJax 30pWITBIH XYPIIH/ 1apaax 30pHATYYABIT AIBIIYYJDK OaiiHa.
YyHn:

1. bamunsp ammmianTeiH 3y#H TOITIBIT WIPYYJIIX

2. MOHTOI VACHIH OAITIIIPUIH daaraa y3YYyIdX HeJIeer TOTOPXOMIOX

3. VicelH HEOOUMHH ©BC, THMKIIIUHH XaHraMXK, XOPXOH HOJIeeK OyWr

TOAOPXOMIIOX

Yp ayn:
Bonusspuitn maan X3TApCOH HyTar OpHBI ypramall, Xepc XdpXdH IOPOUTOX,
yIIMaap ycTax yry# O0JIor 3y TOTTIBIT dPAAIMTII HHHXYY TOTTOOXKI).
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BonusspuitH ypramMasi XoT HX allHIJIAJIThIH HeJ1eereep X3pXoH
JIOPOMTOXK ycTaxk dadiraa 3yl TOrTosr

T70% 90% ¢ AIIUDIAJITBIH TYBIIUH
|

HaB4HBbI YHO3CcHUH
AIMUIIATIT rIMTIJI

10% 0%

20% 0%

30% 0%

40% 0%

50% 2-4%

60% 50%

70% 78%

80% 100%

90% 100%

JKomcor, 1961

3ypae 1. Banusapuiin ypeaman Xom ux auiueiaimosli HOJe0200p XIPXIH O0OPOUMONC YCIAHC
batieaa 3yt moemor

J23px 3ypart xapyyiacHaap OdJIY33pHifH ypramiiblH HaBUHBI ammriant S0
XYPTJT XyBb Oaifxajql YHIAC Hb Oapar TOMTIXTYH, XaMTHHH X129 2-4 XyBb IIMTIX
MarajyianTait 6on 50-aac 193111 XyBUap JaByyJIaH alluriaxaj YHAICHUNA TIMTAIT Malll
XypHamnraiu sBaraaar oaitHa. MeH ypraMiIblH HaBY HAWII3YYPHIT TaCcIax TIMTIIX SBIAI
199px 50/50 xapbuaanaac XaT3pBai (GOTOCHHTES siBargaxaa O0IbX, ypramas Hb LM
TKII3P AYTArjaH, X3COXdH XyralaaHa YHAICHUIX3? CYyyph HIMMI3p THKIILIIX
00JIOBY, yJIMaap YHIIC Hb MOH CYJIbJIaX, YXIKUK XA OaliHa.

Bomuaspuitn  gaarm XoMI9X OWITONTHIH Tamaap sH3 OYpHHH TOMOPXOUIIONT
Oaiimar. HUATAST TOMOPXOMIONT Hb allUIIANTBIH Xyranaana O34 puilH ypramiibiH
©COJIT, XOTKUJI, COPTIH YPrax "amaBX 33pAT TOJIOB OalUIBIT Hb TOPOUTYYIAXTYHTIIP
HATK 091993pT Oyroy 100 ra Oamu33puiiH Tandany 631433k 00JI0X MaJl, aMbTHBI TOO
TOJITOMTOOP MIIDPXHUMAIATIX Y3YYIIT MOH?,

MoHron YachlH 0371433p, XaUITAaHTUHH Taa0aliH X3MKI3 Hb 33X 333JIUWH SIUHH
3acarT MWDKKX ye Oytoy 1989 onToit xapeityynaxan 12.2 cas ra-raap (9.9%) 6yypumo.
Hwmxuntuiin 30-aan sxuauidH Xyrauaangq MoHron YJIChIH Mall CYpruiH Too Oapar 3
nmaxuH, 100 Ta O3TI3PT HOTIOX MAIBIH TOO OyI0y OdTI33puitH adaanan 2.3 JaxuwH,
MaYablH TOO 2.2 AaXWH, HAT MAaJTYMH] HOLJOX MalbiH Too 20 rapyil XyBuap Tyc
Tyc ecceH OaifHa. (XycHArT 1). Dnrasp Too 6apuMT OOTHHO XyTallaaHI MaHall OPHBI
02TUIPUITH auaaa acap UX HIMITICOHUUT Xapyyink OaiHa’,

4 Lae yyp, opunsl wumdscuI2IHUL 2asap https://namem.gov.mn/
Tocnuiin eapvin asnaza “Moneon opHbL OINUIIPULIH MYIAMOCAH ACYYyOadl eapy 6a
wuiioan”, "(BOAXKA, XAAUC, HYB-vin Xeeowcnutin xemenoep xe0ee axc axyiiu
canrbapvin yyp amvceanvin mecen VB. 2019) https://www.undp.org/sites/g/files/
zskgke326/files/migration/mn/Pastureland _Mongolia Report.pdf
Lamweaac xameaanax yazaan Hom (Yicvin Heeyuiin 2aspvli 06c, MIHCIIMULH
xaneanmoin moo o6apumm) Vb 2024 on

5 Hae yyp, opunbl wiundcun2ddHuil eazap https://namem.gov.mn/
Tocnutin eapvin asnaza “Moneon opHbL OINUIIPULIH MYIAMOCAH ACYYOadl eapy 6a
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Xycnaem 1. Moneon Yacein 6a1usspuiin 0daay, avaaiivli 66pUuioam

Oepuaeur, (2018/1989)
Ne Y3yymar 1989 2018
Too %
1 Bamusap, xaianruiiy Tanoa, 1227 110.5 122 9.9%
(cas ra-raap)
oomauT
. . +41. +2.
2 | Masmbn oo, Gyr | Tonroiiroop 24.7 66.5 41.8 2.7 maxvg
(cas Tonroid) XOHHH 53.1 111.1 +58.0 | +2.1 saxun
TOJITOMTOOp
3 100 ra 63:1933p, XaUTAHTHIHH
Taybai]] HOrmoX MaJlbIH TOO, 43 100 +57 +2.3 maxuH
(XOHHUH TOITOWTOOP)
4 ManuasiH T0O, (MSIHTaH XYH) 135.4 288.7 +153.2 +2.2 maxuH
5 Hbr MamuuH HOTIOX MaJIbIH 182 230 46 126.4%
TOO, (XYH)

MoHron opHBI MabH TOO, Tonroi 2019 on, 2022 onx xamruita efgep Oyioy 70
cast XxypcaH, MeH 2016-2022 oH XYpTaJ TOTTMOJI 6CCOH Y3YYINITAH Oaiina (3ypar 2).

MsHras, Toaroi
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3ypae 2. Monzon opuet manvin moo, moneoui 1996-2024 on
Ox yyceap: CmamucmuKuiin M3032IUIH HI20COH CAH

VYIchlH HOOUMHH razpaac Mamyaan eBc XxamMruiiH ux Oyioy 2008-2009 onbl
syaHaap 24130,96 tH eBc onrocoH, xapuH 2016-2018 onyymam eBc onronT Oycan
OHOOC XapbIIaHTYW KUTJ OHJep Oaiiraa Hb MajblH TOO, TOJTOW ©COXK OATUIIPHUITH
Jaar X3TIPCIHTIHN X0a000ToH OaiiHa (3ypar 3).

wuiioan”, "(BOAXKA, XAAHUC, HYB-vin Xeeowcnuiin xemenoep xe0ee axc axyiiu
canbapvin yyp amvceanrvin mocon Vb. 2019) https://www.undp.org/sites/g/files/
zskgke326/files/migration/mn/Pastureland _Mongolia Report.pdf
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3ypae 3. Yacwin neoyuiin easpaac on2ocon 66c /mu

VIICBIH HOOUMHH Ta3paac Maldnaj, TRKIUMHH XaMTuiH ux Oyroy 2018 oHp
15853.87 TH TK331 onrocoH, xapuH 2016-2018 oHyymam T3x3371 OJAroAT Oycan
OHOOC XapbIIAHTYH JKUTJ OHJep Oaiiraa Hb MaJbIH TOO, TOJTOW ©COXK OATIIIPHITH
Jaart XATIPCOHTIH X0m000T0#t Oaitna’. (3ypar 4).
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3ypae 4. Yacvin nooyutin cazpaac oneocon e8¢ /mu

XumnyyJinr:

Man ax axyWH XOI’KIMHH TOTTBOPrYH OalUIbIl 3aca)k caibKpyyhaax Toi
HOXIOIYYAUNH HAT Hb MaJBIH TOO TOJTONT OATIIIPUIH Maana] HUAIYYJIOH OCToX,
021UIdpUIH avyaaniaji, ITOPOWTIBIT Oyypyyiax apra 3am oM. baifranwiin ascaapaa
Oaiiraa OdTUIIPUAH ypramiIBIH HOMPOT OOJOH YPXKHI IMHMT XOpc HYYpCToperd
IIMHTZH XYPUMTIYYJIard 4yxajl HeeIUIOrduiiH HAT Ooinor. J[pnmxuiiH XdMKIIH/
HUUT X29puifH O0yc HyypcTeperdnitH 20%-uir XypuMTIyyngar axd)d. bamaspuitn
ypraMmai HeMper JOPOHTCOHOOP HYYPCTOPOrd LIMHIIITY OyC, XapuH HYYPCXYWIHHH
XHUH Aarapyyiard 59X YYCBIp OOIHO.

Oepeep X303 ypramasl HOMPOTHifH araapaac IUHTIMK Oaliraa HYypCXyWIHH

¢ lamweaac xameaanax yaeaan nom (Vacvln HOOYUIH 2a3pblH 06C, MINHCIINULH
xaneanmoin moo o6apumm) VB 2024 on.
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XMHH XOMXK?33 TyxXallH opunHA Oaiiraa Oyx ambja OMETHIH aMbcranaap suirapyyinK

Oaiiraa HYYPCXYWIMHH XHHH XOMXKIIHIIC MIYY rapaxryi OaiiHa racrH yr. [a1an

AIIUIIANT 30XMCTOM Oaiiraa 03MYP3IPT JHD Y3YYIIT ICparadp OaitHa. bBamuzspaa

30XMCTOM aluriax Hb Mall CYpra?? Xamraajax YHJICOH HeXIeJl TOIUWTYH yyp

aMbCTaJIbIH ©OPWISATHHIT caapyynaaxaj 4 cailH Hejlee y3YYyJH) [6].

Jyrnaar:

1.

Cynmanraansl SKHTYYIUHH MOHTON YJCHIH O2T433p, XaIjIaHTHHH TamOaiH
X3MXKID Hb 33X 393JIUHH 3IUHH 3acartT mnkux ye Oyroy 1989-2018 onroit
xapbiryynaxan 12.2 cas ra-raap (9.9%) Oyypuso. IHnmxwuntaiin 30-aa JKunmuite
xyrauaana MoHron YiaceiH Man cypruifH Too Oapar 3 gaxus, 100 ra 6314us3pT
HOTZIOX MAaJIBIH TOO OyIOy O2TuddpwifH adaanan 2.3 maxuH, MaTdislH TOO 2.2
JTAXWH, HAT MaJYUH]T HOTJI0X MaJjibiH Too 20 rapyii XyBHap TyC TyC 6CCOH OaifHa.

. bumanit cymanraanst 1996-2024 oHBI yIICHTH HOOIIOOC OBC MATIIA] OJITOJIITOOD

xamruit ux Oyroy 2008-2009 onsl 3ynHaap 24130,96 TH €BC 0ITOCOH, XapuH
2016-2018 oHyymam eBc, TRMKIIJT ONTONT Oycaa OHOOC XaphIaHryi xurm 30-
50 %-uap ecceH Hb TaH 3yAbIH HOXLOIO6C 0TYIP XYPIILIIYH, OII3pIIX
OoTOMIKTYH OalicaHTail X0000TOI OaitHa.

. YICBIH HOONMHH ©BC, TMKIJIMUH XaHTaMXK, XIPX3H HOJeelnk Oyir

TOMOPXOMIOX0 CyynuiH 30 JKUIMIH XyramaaHj 3y/d, TaH OalTaluiiH aroyiaT
Y33rI13C WiIyy MoHTon YJICHIH MallblH TOO, TOJTOW 2.3 NaXWH HAMAIJCOH,
YYHUIT garaaz 03993 pHiiH ypraMitbiH HaBUHBI ammriant 50% xyptan Oyypcan
Hb ©BC, TRKIIIIMIH XaHTaM)KU]] HOJIOOJIeX roJl ainTraad 00JICoH OaiiHa.

AIINIIIACAH MaTepHa:

1.

bamamzasa. M “XepcHul Yp>KUJI ITAMHIH 3apUM Y3Y YT VeT 6a Oyyprart
ypramibia Hesiee” (JJokTopsiH 33par ropuiicoH 0yTaam ) Vb. 2024

. bonnbaarap.lll YumycHUI aroyiaryi Oaiimang Heleenaex 3yAbIH dPCIdITUNT

Oyypyynax apra 3am. ¥6.2015.

3. lar yyp, opIHBI IMHHKAITI HAN Ta3ap https://namem.gov.mn/

4. 'amiraac xamMraaiax maraaH HOM (yJ'ICLIH HOOIIUITH ra3pbIH ©BC, THKIDIUNH

XaHTaNTRIH T0O Oapumt) Yb 2024 on

. Tecnuiin rapbiH aBnara “MOHTON OpHBI OATYIIPUAH TyNTraMacaH acyyaai

rapu O0a mmigdn”, ”(BOAXS, XAAWC, HYB-piH XerkiuitH XxeTeidoep
X6/106 X aXyhHH cayndapbiH yyp ambcranbia Tocen Yb. 2019)
https://www.undp.org/sites/g/files/zskgke326/files/migration/mn/Pastureland
Mongolia_Report.pdf

. “Man ax axyWH XOrJIHHH OOIJIOTHIH IMAHIWINIMHH JUTIIAI, XIPITKYYIIX

3eBieMXk’ rapbit aBiara Yb 2023 on

7. CTaTUCTUKAWH MAIIIJUINHH HATACOH caH  https.//www.1212.mn/mn
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XOPCOH 19X OPTAHUK HYYPCTOPOT'YNIH
HOOILIUUT TOOILICOH AYHI'?IC
(bozoxan yynwin Ap 6onon Osep 3aiican opuUmMblH HO200H OyCUTIH
OUIH XOPCHUIL HCUWIIH 0IIP)

Bbsambaxasbid JIxamcypan', Amapcanaaruita CaitHayinyy?, Axbsia3apbia
Xumwurcaixan®

I XAAHC, Aeposxonocutin cypeyyis, Dkono2utin mauxum, Yiaanbaamap xom,
Mowneon ync, Lkhamsuren(@muls.edu.mn

2XAAUC, Aeposkonoautin cypeyyib, IKoNo2uiin mauxum, Yiaanbaamap xom,
Momneon ync, Sainchuluu@muls.edu.mn

$Xan-Yyn oyypeuiin 3acae oapevin mamevin 2azap, Yiaanbaamap xom, Mownzon yic,
Khishigsaikhanl5@gmail.com

Xypaauryi

DHAXYY cyaajraanbl aKIbIH 30puiaro boraxan yynsin OBep 6omon Ap 3aiicanruiin
aMHBI HOTOOH OYCHITH OfH XOpCHHUN YPIKUIJI ITUMHUNH YHICOH Y3YVIATYY, SJIaHTys1a
OpPTaHUK HYYPCTOPOrdyMiH aryyiaamX OOJIOH TYYHHH HEOOLMHUI CyIamK TOTTOOXO.
gurmcoH. Cymanraansl XypasH pH, sin3marniin aryymamk, OpraHUK HYYpcTeperd,
CONMMIILOX Cyypuya, Gocdop, Kamu 33par y3yymntyyauir xepcauii 0-30 cM ryHg
COPBIIOH IHUHXWICOH.YP AYHTI3C y39Xdm OBep 3alicaHruitH oifH xepcHuit pH
5.20-5.80 (myHnm 39pruiiH Xy4wudr), XymycelH aryymamx 8.1-14.1%, opranux
Hyypcreperd 4.7-8.2 %, xapun commniox cyypuya 10.50-70.00 mr, docdop 0.81—
1.49 wr, xanuiin aryynamxk 32.00-60.00 mr, Ap 3aiicanruiin xepcenn pH 6.08-6.70
(cynm xyumuiar), XxyMychH aryynamxk 7.0-12.5 %, opranuk nyypcreperd 4.0-7.2 %,
xapuH comunnox cyypuyz 11.00-60.70 mr, pochop 0.77—1.00 Mr, KanuiiH aryyaamK
37.50-81.00 Mr TyC TyC OaitHa. XepcHUI OpraHUK HYYPCTOPOTUUITH HOOITUIH XyBb]]
OBep 3aiicanruiin oiiH xepcena 148.67 Ta/ra, Ap 3aiicanruiin oitn xepcenn 137.29
TH/Ta Tyc Tyc OaitHa. J[P3pX yp OYH Hb TyXaitH Oyc HYTTHIH XOPCHHHA YpPXKWJI UM
OOJIOH HYYPCTOPOTIYMH HOOIMIH TONOB OAWAIBIT YHIJIIX, LAaallu] 3KOCHCTEMHUIHH
YHTIUIT3? 00JIOH YYP aMbCTAIBIH 00 PWIOITHIH 3CPIT MEHEKMEHTHUIH apra XdMKIAT
OHOBYTOM TOJOBIOXO]] UyXall M3/I33J13J1 00K reX ad X0JIOOTA0NITOH.

Tyaxyyp yr: Oitn xepc, XOTbIH HOTOOH 0YC, XOPCHUN OPTaHUK HYYPCTOPOrd, OPraHuK
HYYPCTOPOTrYUiiH HOOIl

Opuua:

Xepc 001 FKOCHCTEMHUIH XaMTUIH yyXaJl YHJICOH OYpA3a X3car Oeree razap
aIUTIIANT, CYYPBIIWI, YYP aMbCTAJIBIH 00PUIONTO I HOJIeeIerd OalTamniiH OHIIOi
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Heell oM [1]. TyYHWIPH Xepc Hb ADIXUIH OpraHUK HYYPCTOPOTYUIlH XaMTHIH TOM
aryynard 0eree/ 1 Xyypai ra3pblH ypramai O0JIOH araap MaH/IaJl JaXb HYYPCTOPOTIHiiH
XOMIKIIHIAC XOI JaXUH UX Heeumr aryymnmar [2]. UiiMasc xepceHs aryynargax
OpPraHvK HYYPCTOPOTYUIH ©6pUJIeNT Hb JDIXUHH HYYPCTOPOTdYUIlH SPIiiT, Yyp
aMbCTaJIbIH ©0PWISNTO/I Yyl Heseeer OaiiHa [3]. Monron Yic XepcHu OpraHuk
HYYPCTOPOTUNIiH HUUT HOoIoep Axuiia 14-p 6aiipana opaor 6eree; MOHTOI OPHBI
XOPCHHI OpraHuk HyypcreperuuitH HudT Heen 0-30 cm ryHm 6553.1 Mt Oaiina.
Hynmkaap manait ynceia 1 ra tran6aiin 0-30 cm 3y3aaH enreH xepc 43.0 TH opraHuK
HYypcTeperuraii O6aiiHa. 0-100 cM XepcHUI OpraHuK HYYPCTOPOIYMIH HUHUT XOMKI?
9937.3 M, Harxk Tanmobait Oytoy 1 ra tanbait (0-100 cM) myrmkaap 65.2 TH OpraHUK
HYYpPCTOpOrdyuiiH HeeUTH i OaiiHa [7].

XoT CyypHH razap opuMbIH HOTOOH OYycom Oaiiranb OpUIHH/I XaJiraaTai OJoH Y
QXHUJUTaraaHaac YYJI9H XepC, XOpPCOH OYPXIBY ITIIK, IBAPIXIAC TaHA yPraMIIbIH
3YWITHHH OYPAdT XOMCIIOXK Ta3phIH TOPONUTON HAIIATYH HYYPIAn OaitHa [4,5]. Hitm
ydpaac 3Ar’dp ra3pyyablH HOTOOH OYCHIH OWI Xamraajiax apra X3MK33T OOAHMTOM
TOJIOBIIONK, Fa3ap alllMIJIaJITEIH OHOBYUTON MEHEKMEHTHUIT aBY XIPATKYYIIIX 3alIIryi
maaparataii 6aiina. Mitma Oupa YmaanOaarap XOTHIH HOTOOH OYCHHH TOHOpPXOH
X3CTUUT Oypayyok Oyit bormxan yymerH Ap, OBep 3aiicaH OpuIMbIH HOTOOH OYCHIH
OMH XOPCOH JPX OPraHuK HYYPCTOPOTYUIH aryyinaMK, TYYHHM HOOLUUH XAOMKIIT
TOIOPXOMJIOX 30PUIITO TaBbCaH.

DHAXYY Cylairaa Hb XOT OPUMBIH OMH XOPCHUH OalraJiniiH YaHaphIT YHAJIX,
HOTOOH OYCHITH OWT Xamraaax 00JI0H HOXOH CIPTIAX VP AYHTIH MEHESIKMEHTHIH apra
0OJIOBCpYyYIIaxaJl YHATIHN Cyypb MIII3JI3J1 000X FOM. YT cyfairaaraid MKl TeCTIU
MoHTOII OpHBI HOXIIONJ 6MHO Hb XHWTJCOH Oycaj Cy[TaadjblH CylajraaHyyaaac
Y39X3 MX3HX Ccynairaa MOHTOJI OpHBI OW, X33p, TOBb 1I@J OOJIOH HUHT HyTar
TIPBCTAPUHH XOMIKIIH]T XUHTACOH Cymanraanyy/ Oaiiraa 60710BY OMIHMINA CymaaTraan
XaMparjcaH paioH]l ypbJ 6©MHE Hb 3HD UYMIIIIIIP XUHUTJICAH CyAaliraa XoBop OaliHa.

CynanraaHbl aXKJIbIH 30PUJITO:
bormxan yymerH Ap 6osoH OBep 3aiicaHTHITH aMHBI HOTOOH OYCHITH OffH XOpCcoH
JI9X OPTaHUK HYYPCTOPOrYHiiH aryyinaMxK, HOOLUHUT CyIIaH TOTTOOX.

Cynajaraanbl a:KJIbIH 30PHIITYYI:
e Cymanraanbl TanOaliH XOPCHUH YPXKWI MIAMUNAH  Y3YYIITYYIUHT
TOLOPXOMIIOX
*  XepCeH J9X OpraHuK HYYPCTOPOTrUYMiH aryyJaMKUUT TOIOPXOMIoX
e Oprasuk HYYpPCTOPOTYHIH HOOIIUIT TOOLIOO0TIO0X

CynanraaHbl a:XKJIbIH apra 3yii:
Cynanraanbl 00bekT YimaanOaarap XoTelH XY][-uiin 14, 22-p XOpOoOHBI HyTar
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IBCrIp, bornxan yymneiH Ap Oonon OBep 3alicaH OpYMBIH HOTOOH OYCHUITH OiH 25

ra taiuoaii.

Hoeoon bycuiin otin xopcnooc 022 ascan yxeyyo: Pl, P2, P3, P4, P5, P6, P7,PS8, P10
3ypae 1. Cydaneaanvl obvexm

XepcHuli MOP(OIOrH MHMHX YaHAPBIT TOAOPXOWUIOX: XOPCOH 3YCANT XHUIK
MOPQOITOTH OMYUTIIN YHIIIH XOPCHUH XOB IMIHHKAUT TOXOPXOUIICOH.

XepcHuii arperat OyTUMIH XOMIKIIT TONOPXOMIOX: XOPCHUH OYTIHIAH XOMXKIAT
H. V. CaBuHOBHIAH Xyypal apraap TOTOPXOMICOH.

XopcHMil XUMMIH Y3YYJIJIT:

XepcHuil ypBasibiH Op4HHT [loTeHIIMaMeTpUuiiH apraap, XepCHHUH si3Mar 00JIOH
OpraHuK HYypcToperduir TIopuHBI OMXpOMATHIH HCOIIRITHIH apraap, XeIeIreoHT
(dhocdop 6a commox KaIMHUT MadyuruHel apraap Tyc TYC TOIOPXOMIIOB.

XoepcHuil (PU3UK MINHK YaHAPBIH Y3YYJJIT:

XepcHUI MeXaHWK OypIIAdXYYHUHT-KaunHCKHMIAH apraap, XepCHHUH 3373XYYH
KUH OyI0Yy HSTTHIT IHJIUHAPIAP KUHTHUH apraap, XepCHUN UyiayyHbI aryyaaMKAnur
MacChIH apraap Tyc TyC TOIOPXOHJIOB.

Horoon Oycuiin oiiH XepCcHUI OpraHuK HYYPCTOPOTrYUiiH HOOIIMUT TOOLICOH AYH

XepcHUM OpraHWK HYYPCTOPOTYMHH HOOIMWT TOOILIOXO/A Japaax TOMBEOT
alIuIiagacaH.

k . . . .
SoCstock=)" " Ri+*Pi*Di(1— Si)Y . Ri~Pi+Di(1-5i)

SOCstock — XepcHuii opranuk Hyypcreperduitt Hoenl (Kg m)
Ri —a3mxyyH xua (Mg m?),
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Pi- xepcHuii opranuk Hyypcreperd (g C Kg'),
Di — ye naBxaprsiH 3y3aaH (m),
Si— 2 MM -3¢ A9311 UyayyHbI 93719XYYH (%)

CynaJjraaHbl a:KJIbIH YP JAYH:
Cynanraanj xamparicas Talx0aiH Xepc YyJIbIH OiH 0apaaH XdB IIHHKHIH XOpC

OaiiHa.
Xycnsem 1. Hoeoown 6ycuiin 0tin XOpCHUT a2POXUMUTIH UIUHIIC YAHAD
Tk
aBcaH o o Coaniuox cyypuyi. Mr- HInm 13433 MiH
rYH PH (H:0) | Xymye, % SOC, % 9kB/100r 3jieMeHTyyaA. mr/100r
(em)
Ca Mg PO K,0

OBgep 3aiican

0-5 5.80+0.53 | 14.14+1.07 | 8.20+0.62 | 70.00 + 10.00 | 27.00 £ 0.01 | 1.49+0.57 | 60.00 = 12.00

5-10 | 5.25+0.09 | 10.94+1.04 | 6.62+0.61 | 56.00+6.00 | 24.50 +4.50 | 0.81+0.16 32.00 + 8.00

1020 |5.20+0.02 | 10.30£2.51 | 598 +1.46 | 36.00+4.00 | 10.50+3.50 | 0.77+0.01 37.00 £ 1.00

20-30 |5.26+0.09 | 8.19+2.26 |4.75+1.31 | 37.50+7.50 | 13.50+0.50 | 0.85+0.12 37.00 £ 1.00

Ap 3aiican

0-5 6.08+0.09 | 12.57+4.89 | 7.29+0.95 | 60.75+14.50 | 24.25+6.72 | 1.00+0.43 | 81.00+32.39

5-10 | 6.28+0.25| 11.43£0.64 | 6.35+0.37 | 52.75+8.58 | 17.50+6.18 | 0.95+0.23 |66.00 £ 8.60

1020 | 6.47+0.24 | 981+£2.79 | 5.69+1.62 |46.50+12.34| 14.25+£5.54 | 0.77+0.31 46.50 +4.56

20-30 |6.70+0.18 | 7.02+2.27 | 4.07+1.32 | 33.25+4.82 | 11.00+2.55| 0.87+0.04 37.50 +£0.87

Jlaapx yp myHTI3C y33X31 OBep 3aiicaH aMHBI XepC XapbIaHryi Xyamwuidr (pH
5.2-5.8) 6on Ap 3aiicanruiin xepc cyn xyuwwr (pH 6.1-6.7) mumxToi Oaiina.
Xepcuuii 0—5 cM-uiiH TYHJ siI3Maruiiy aryyiaamk esaep (14.14 % 6a 12.57 %), SOC
8.20 % Gomnon 7.29 % Oatican 6on 20-30 cM-MifH T'YH] SUI3BMardiiH aryyiamx 7—8
%, SOC 4-5 %-n 6yypcan 6aifHa. DHY Hb OpPraHUK OOMUCHIH XyPUMTIIA UXIBWIIH
XOPCHHMM J93]] JlaBXaprajJi TOBIOPATHHUr Xapyymk Oaiitna. Ca, Mg-uilH X3MK?3
XOPCHUH TYHAAC JTOOIIIOXBIH X3p33p Oyypd, XaMruitH uxa33 0—5 cM-uiin ryHn (Ca =
70 mr-3xB/100 1, Mg =27 mr-5x8/100 1) nispces. LM T3:K33/14iiH dJieMeHTYYAuiiH
(P20s, K20) xyBba Oep 3aiicann P-Os xamruiin engep (1.49 mr/100 1) Gaiixan, Ap
3aiicann K20 81 mr/100 r XypcaH Hb siraa wipaB. ['9BY anb ajauH] Hb XOPCHUH 100/
ye maBxapran ¢ocdop 0a KamuidH XdaMKId Oyypd OaiicaH. DHIIIC Y33X31 OWTHHIMA
CyfaJiraanbl TanOail razap alIMmiaiT, SKOCUCTEMUIH HOXUOITIN YsIIaXK XOPCOHIIX
opranuk Hyypcreperuniii (SOC) Heele 1 HAr33p XYUUH 3YHIT Iyya HeIee DK OaitHa
'K Y39X YHAACTOH OaitHa.
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Xycnsem 2. Hoeoown 6ycuiin 0tiH XOPCHUT OP2AHUK HYYPCMOPOSUUIIH HOOYULIZ MOOYCOH OYH

No | JIaok aBcaH razap JIpk aBcaH ryH, cM ‘ n ‘ SOCS, ti/ra
Osep 3atican
0-5 3 29.78
1 Boraxan yyabiH OBep 3aiicanruiin 5-10 3 23.27
am 10-20 3 52.32
20-30 3 4330
Ap 3atican
0-5 4 25.72
. N 5-10 4 2287
2 Borxan yyabin Ap 3aiicanruiin av 10220 4 4770
20-30 4 41.00

J23px yp ayHr?3¢ y33X91 OWAHMUN CyJayiraaHbl TajaOallH XepPCOHIX OpraHUK

HYYpCcToperduiin Heell OBep 3aiicanruitd oitH xepcHmid 0-30 cM ryna 148.67 TH/Ta,

Ap 3aiicanruiin oiin xepcena 137.29 TH/ra GaiiHa. DH? Hb X0Ep TanballH XOOPOH.

11.38 TH/Ta-raap 3epyyToii Oaiiraa 6ereen OBep 3aiicanrmita Xxepc wiyy exaep SOC-

T911 00JIOXBIT XapyysnK Oaiina. ©OBep 3aiicanruitn SOC-H Wiyy eHIep y3YYJIT Hb

TyXaiH Ta3pblH XOPCOHIPX OpTraHUK HYYPCTOPOTUHIH aryylamMKTal ysurmax OaifHa.

JAyruaar:

1. ©OBep OonoH Ap 3aiicaHruifH aMHBI OWH XOpC AYHJ 39P3T XYUHIUIIIC CYI

XYUHJUIDT OPYMHTON Oereej OpraHWK HyypcTeperduitH aryymamx (4.0-
14.1 %) xooponz x3m05m33k OaifHa. OBep 3aiicaHrMiiH XOpPCOHI OpraHuK
HYYpcTeperunitn aryynamxk (4.7-8.2%), Ap 3aiicanruiinxaac (4.0-7.2%)
eHJep Oaliraa Hb razap alMIIANATBIH OHIUIOT sUIraar WATT XK OaiftHa. DHD
Hb L@alliJl XOpPCHUI YP)KWI IIUM OOJIOH HYYPCTOPOIrdyuiH XypHUMTIaabIl
XaMraajax, HOXOH COPIIdX 3aiiuryi maapaiararaii Oaiiraar xapyymxk OaifHa.

. Cymanraanbl Tajn0aifH XOPCHWH OPraHWK HYYPCTOPOTUYNHH HOOIMHT

TOTTOOCOH Yp IYHI?3C y33X3 OBep 3aiicanruiin ol xepcuuit 0-30 cM ryHa
148.67 ta/ra, Ap 3aiicanrmitaxazn 137.29 Ta/ra TyC TyC Oaitna. OH? Hb MoHTOI
opHbl xaMk33H] 0-30 cM enreH xepcenn (43.0 TH) Opranuk HYYpCTOPOrdUitH
Hoemeec mapyi 94.29-105.67 TrH/Ta -aap wmiuyy OaifHa. DHIPAC Y39XOI
OH XOpC OpraHWK HYYPCTOPOIYMHUI MX XOMIKIIIIIP XYypPUMTIYyldarrai
X0IIO00TOIT00p, HOTOO TaTaac CylajraaH/] XaMparicaH ra3pblH Oalranb-yyp
ambcral, JanamadThH sraaHaac YyIdITdi 3epyy Widpy OaiiHa.
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T'OBUMH BYCHUHMH YHJIHBI YCHBI XUMHWHNH INHK,
XYHJI METAJLJIBIH YAHAPBIH XYHHUH DPYY.JI MOHIII
Y3YYJIIX SPCADJIUMH YHIJITDD

J.Mannaxuanpan', b.JIxarsaaynam?

! Moneon I'azpwin moc 6onoscpyynax yunossp TOXXK
2 [IIVTHC, BAC, Xypsansn 6yit Opunst Huoicenepuiin canbap

Xypaauryi

DHAXYY 3pYYJ MAIHAMHH SPCHdIHMUH YHATAT Ouj MoHron opHbel [oBUitH
Oycwmiin 3 atimruita 44 cymbIH 357 YCHBI 59X YYCBIpP OYyIOy YC XaHTaMXUHH XyITHITH
YCHBI XUMU,OUOJIOTHIH IMHX YaHap, XYHJ METaUIbIH NIMHKXWITI3HUK Yp JYHT
yHaHel yeHBI MNS0900:2018 crammapTTait xapblyyidaH, CTaHAapTaac IaBCaH
Y3YYIITTIU XyATyyaaa XYHUH 3pYYIT MOHA Y3YYI3X SPCIAIUNAH YHAITIAT XUMIIII.
Yyua Onep TyTMBIH aBax OyHAaXK XdoMxk33 (ADD), AroynsiH kodddunuent (HQ),
Hutit spcnanumiin unneke (THI) rax 6ereen THI>1.0 Hb 3pcaan ux Gaiiraar, THI<1.0
HB IPCARTYH OOJOXBIT TOXOPXOMIIOB. ["a3phIH TOOPX yCHAAC XOHOTT aBaX METaJIIBIH
xoMxk33 (DIM), Opyyn manauiin speasnuita uaaeke (HRI), Huidt specasnuiin naaexce
(THI) mx 6ereex THI>1.0 b 3pcaan ux Oatiraar, THI<1.0 #B apcadnryit 6010XBIT
TOJIOPXOUIIOB. DPYYI MIHUITH 3PCAIUIH YHAITIATIAP PU3UK, XUMUKH Y3YYIIITIIP
18.8%-uitn spcmanryd, 81.2%-miiH 3pcmdnTdi rapd OaifHa. YC XaHTaM)KHIH
XyATyyZAa XYH METaJUIbIH 3PCIRIUNAH YHIII) Hb 26,82%-uitH spcadnryit 73,18%-
HWWH dPCIDIATIH rapy OaifHa.

Tyaxyyp yr: I'a3peiH 100pX yc, yc XaHTaMX, XUMUHH Y3YYJIOIIT, XYHJ METaJUTBIH
Y3YYH2IT 3PCAAUNH YHAITI3

Cyniaracan oaiigan:

MoHromn yacaa XOT CyypHH ra3pblH TOBIOPOI OyI0Y XOT)KMIT XypJanTai XerKmK
Oaifraa XUl 4 yT YT SBII Hb HX3HXJI33 XOT TOJIOBJIOJIT, XOIIKJI06C Tayyp sSBarjax
Oaiiraa yupaac aHXaapJbIT WIYYTIH XaHmyynaxag Xyprak OaitHa. XOoT CyypuH Tra3ap
Hb 30BXOH YC 0JIOOPJIOX TOJ 13T TOIUUTYH XOT CYypHUH T'a3pbIH YCHBI OPTAJIT J3X YCHBI
gaHap Hb TYYHHH alumIanT O0JIO0H IPBIPIATIIHUN Oaiiiaac manTraamk 6aimar.

MoHron opHBI ©HEOTUHH TOTTOOTJICOH HOOIUIH CylanraaHbl TyHTIIpP Ta3pbliH
JIOOPX YCHBI HOOIT Hb X3PATIIIIHAN YCHBI XOPITIIAT XaHTAITTall XaHTax 0010 II00TOH.
I'>coH Xomuii 4 XyH aMblH L@AUIIbIH OCONT, XO100 aX axXyW, yyl yypxau, ax
YHIABIPIDIUIH candap XerKUXHUHH X3PI3P Ta3phIH JOOPX YCHBI 0JI00PIIONT HIMITIIX
XaH1araraii oaina.

Xyun meramm, xumuida (Cr, Cd, Hg, As, Zn, Cu, Fe, Al, Ba, Ca, Mg, Pb, Mn,
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Ag, Na, Se) 00oxupmon Hb aMbJl OPraHU3MJ Mall WX XOpToi Oaiimar. I'yHuit ycann
aryysnarjaax 33¢, aip, ceJieH Hb XYH/I lllaapjJiarataid MeTajuiblH TOOH]1 opior. [ 9B4 xap
Tyrajra, XyHLDJI, MOHTOH YC 33pA3T METaJUIbIH XyBBJ 0ara XaMK33r39p X3PIIIICOH U
XYH]T MaIll aloyiTai 6ainar. XyHuil OMeniftH MAIPIITUIH CHCTEMHIH TAMTII, O000opHU
JIyTaraai, I[yCHBI AapaiT, HapaiT UXCOX, YNXPUUH LIMKUH, OCOITUHT HapaHTyiiax
T3X MOT SIH3 OYpHUITH 6BYMH Hb YHIHBI YCHBI OOXUPIO0C YYAIITIN Oaiimar.

MiiMa3¢ Yo XaHTaMKUWH XYATYYABIH yCaHZ APYYJI MAHABM Y3YYIdX dPCAIUINH
YHOJITIAT XHIX TOM COPHIT Tyarapd OaiHa.

®rop: [paxuii nasap myx oopox eBUMH Oyypax Tojl XYUHH 3y 6oscoH. ['acoH
X3IAH 9 PTOPBIH XOT UX XIPATIIII Hb OJIOH TOOHBI COPOT Y JIaraBapT XypPraadr. DIrasp
Hb OPTOJTHUHH TYBIUMH XyramaaHaac Xamaapd LIYAHUH 30eJ6H (Iroopo3ooc apar
SICHBI (DITFO0PO03, MIIPANHIH XOPYyY YaHap, XOPT XaBaap YYCrax, 6ambaii OymanpxaiH
Y1 aXusutaraan]i cepreep HeJyleeJier.

Hutpar: Hsapaiin MeTreMOTIOOMHEMHITH Tak HOJOOHWH TYBIIUH OOJIOH
XKUPAIMCOH IPKUUH Hsipaiin OamOail OymuupxailH YHI axXuijaraanj cepreep
Heneesner. HuTpaTelH 3pyysnm MOHIIN Y3YYJIIX HOLTOW HONeelel Hb OOTHHO
XyTralaaHbl HOJIOOH] Cyypuiiar. Hutpar Hb OaifranuiiH 5X yYCBIp Hb r'a3ap TapualaH,
axyiH OOXHp ycHaac yCHBI OPYUH/I OPAOT.

XyHupur: XypasmeH Oyl OpurH, 3pYYHl MIHII UX33p HEJeesner dyXal XYH[
Metamn oM. Omep Oyp 0,01 MI/m-nac md3I1 XYHIPITIH yC XIPATIIX Hb YXIJII
Xypramar OaifHa. XYHIPI Hb ILyCHBI AapaiT MXCOX, MOIAPIIUHAH CUCTEM, 3YpX
CYIACHBI TOTTOJLOOH/ MX33X3H HeJeeen Y3YY/DK, 3J3THUN Yl aXuiaraar Maml
HX XOMIKIITIIP TAIMTIIAT OaiiHa. XYHLPI Hb XOPTOU, XOPT XaBAap YYCIDAST IIHHK
gaHapTai 6a mamxwuita 20 rapy# yncanm epreH TapxcaH Oaiimar.

Ypau: Dpyyn MoHAUIH cyaairaaHaac y39Xd34 X XOMKIOHHUH ypaH Hb 00epeH[
TAMTAI yupyyagar OaitHa. baiframe a33p dyiyymar, Xepc, TamaprblH OONOH TYHUI
yC, araap, ypramail, aMbTaH]l 0aljar nampar Ua3BXT JIEMEHT FOM. XOpT XaBaap Hb
WX3BWIRH OalirajnifH ypaHbl XOPAJIOTHIH Yp JAaraBap OWIIT FOM.

Cenen: XyH, aMbTaH] 3alyIITYH I[Iaapuiaratail muM Tk OOJOBY HX
X3IMIKIITIIP TOTTMOIT XOPITIBA XopToit O6aitnar. US/EPA cranmapran 3/1X-33¢ g3om
aryyJamKTail ychIl' O0THHO XyramaaH[ XdPIIIICOH XYMYYCT YC XYMCHBI ©OpUJIelT,
3aXbIH MOIOPAIIAAH CHCTEMUUT TAMTIIX, SApPax, IMOUPOMTITON OO0JIOX 33p3r 3pyyl
MAHJPN cepreep Heneenner. Hacan Typminaa cenenuiir 3/]X-s3c m3s11 TYBIIMHI
Oaiirax Hb YC XyMCHBI alfarmali, 0eep, dJIATHUN 3 3CHUT TIMTIRK, MIIPITUIH
OOJIOH IIyCHBI 3PTAITHIH CUCTEMUMNT TAMTINK OOITHO.

CynanraaHsl apra 3yii:

loBwita Oycuitn JlyHnaross, JlopHOTOBE, OMHOTOBE aliMTYyIBIH TOB OOJIOH CYM,
CYYpPHUH Ta3pblH YH/HBI YCHBI YaHAPBIH CyAaliraa, AYTHIIIT, 30BIOMKHNUT 44 CyMbIH
357 yc XaHTaMKUITH XyATYYOBIH YCaHJ aryyniarjax XYHI METaJUIbIH Y3YYJIITOX
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XYHHUH 3PYYI M3HIB Y3YYJIOX SPCAAIUNH YHAIDIT XUMK IYHLDTISB.

OJI0H yJICBIH CTAHAAPTYY:

JPnxuil HUMTIZp yC XaHTaMKUUWH X3PAMIdAT CTaHAApTTal XapbllyyinaH Y3/9T.
OH? Hb YHIHBI YCaHI XOPIIIBK Oy yChIr XYHHH OOJIOH aMba OME OpraHU3MbIH
IPYYI MPHIIDI COPTOOp HOJIOOIOX00C YPhIUNUIIAH COPTUIIDX 30PUITOOP CTaHAAPTHIT
TOTTOOXK OICOH 'K Y3IOT. DpYYJ MIHAMUr XaMmraanax Aroyiaryi Oaiinan YHAHBI yc
DpYYT axyiH maapjyiara, 9aHap, aloyiryi 6aimiea yHars? MNS0900:2018, WHO
6onon USA,EPA cranmapTyyasIr Xapblyyias.

Yp ayH, nyruaur:

DHIXYY CymairaaHbl yp IyHTI3C 3 aimruitH 44 cymbiH 357 yc XaHTaMXHUIH
XYATYYAbIH yCaHJ aryyjiariaX XuMH, OWOJIOTH, XYHJ METalUIbIH aryyjiamX Hb
SPCIRNIAIAH YHIATIATIAP XOHOTT XIPIMIIX YCHBI XOPITI0, YHAHBI yCaH[ aryyiarnax
XMMH, OMOJIOTHIH aryyjiaMm)kaac LIaaTraajlaH ecBep HAaCHBI XYYXAYYH, )KUPIMCOH,
XOXYYJ OMATTIHUYY, Oara HACHBI XYYXAYYASI dPYYI MIHIUNHH dPCAIUIH YHIITID
eHJep rapu Oaiina.

DHIXYY PPYYT MAIHIUNH SPCAIUNAH YHAITIATID XUHCHIIp Oun JIyHATOBS,
JlopHOroBb, OMHETOBL aHMIyyIbIH TOB OOJNOH CyM, CYypHH Ta3pblH YHAHBI YCHBI
YaHAPBIH CyJairaar YHIICISH YHIHBI YCHBI CTaHIAPTHIH JaBCaH Y3YYIIT OYXwuii
XYHJI METaJUTbIH aryyJIaMKHHUT YHIHBI YCHBI CTaHAapTa] HUHUIYYJI3X IIaapjajiararai
OaifHa TK TYTHAI?.

Jynaross aiimart Harpu /Na'/-pin aryynamk 50 naxus ux spcaantdid, Kanbuu
/Ca*/ 71 paxun ux spcaanrait, drop /F/ 29 naxun spepontoi, Cynsdar /SO,>/ 793
JAXUH X 3pcadnTdu, Hurpar /N 03'/ 535 maxuiH ux 3pcaATId, XyHUut /As/ 53 naxux
ux apcmanTdi, Ypan /U/ 53 maxun ux apcadntau, CTpoHIty /St/ 8 maxuH uX 3pCadIITIN,
Amn3zoH /Mo/ 12 naxuH 3pcapnTdii rapu 6aiiHa. Jynaross aiimart XyHuai /As/, Ypan
/U/, Ctpontu /Sr/, AH30H /Mo/ XaMruiin eHIep dpcadiTdi Oaiina. JlyHATroBs aitmMart
O3uiT cyM, DpAdHAAaNal CyMyya XaMI'HiH OHIep dPCIdITIH OaliHa.

JlopHOTOBE aiimart XyHII /As/-bIH aryyiaamk 298 naxwH WX 3PCAIITIHU,
Crponuu /St/ 39 maxun ux spcadnTai, Anzon /Mo/ 8 naxun spcadnTdi, Ypan /U/
140 gaxuH Ux 3pcadnTIH rapcan.JlopHOroBs aiimart XyHIpi/As/, Ypan/U/ xaMruitn
OHJIOp IPCANTIN OaifHa.

YyH23C IOYTHK Y33XdA XHWMH, OMONOTH, XYHJ METaJUIBIH 3pYYJIT MIHIWNHH
IpCAIMIAH YHANTIIr3p JopHoross aiimart XyHupi/As/, Ypau/U/ xaMruiiH eHuep
ApCIdATHI OaliHa.

YyH?9C AYTHYK V39X ra3pblH JOOPX YCaH[ aryyaariax XUMH, OMOJIOTH, XYH]T
METaJUIbIH Y3YYIRJIT Hb 3PYYJI MOHAUNH 3PCAUNH YHAIAT33p JlopHOrOBh aiiMart
3amMbIH YyA cyM, CaliHIIaH cyMyy[ XaMTHIiH ©HAep 3PCANTIH OaifHa.

OwMHeroBb aiiMart Hatpu /Na'/-b1H aryymavk 62 maxuH ux 3pcadnTdi, Kamsim
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/Ca*'/ 33 paxun ux spcantdid, @rop /F/ 131 maxun spepsnrsit, Cyasdar /SO,>/
2302 naxun ux spcaanoi, Hurpar /NO,7 140 naxun ux spcaonmaid, Xyumon /As/ 110
JaxuH eHaep 3pcadnTdid, Ypan /U/ 5 naxuH eHaep 3pcadnTiid rapy 6aliHa. OMHOroBb
arimart XyHIpa /As/, Ypan /U/ xaMTHITH ©HIOp dPCIdITIH rapd Oaitiraa. OMHOTOBb
aiimart Xan6org cym, Hoén cym, CaBpaii cymyyn 3pcIanTaii enaep Oaiinaa.

Witmn aammn Jlyaaross, JlopHOTOBE, OMHOTOBE alfMTYyIBIH TOB OOJIOH CyM,
CYYpHH Ta3pblH YHAHBI YCHBl YaHAapbIH Cydajraar YHIICJIOH Ta3pblH JOOPX YCBIT
YHIHBI YCHBI CTAHAAPTAJ HUMIYYJIOH XYH aMbIH yC XaHTaMKHUJ XOPIITIIX, IIBIPIIX
TEXHOJIOTUIT OHOBYTOW COHTOH OOJIOBCPYYJax MIaapisiararaid TaK JyrH»K OaliHa.
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AYYHBI XOMOOJOOP OPTAHUK BOPIOO
BOJIOBCPYVYJIAX TEXHOJIOTUHH BOJIOMXK BA
AY XOJIBbOIra0J1

X.Ouxxopmu!, B.OprsHsnarnpan?

! Jopnoo aiimeutin bBaiieans opunsl 2asap
2 Toproo aiimeuiin BasHmyman cymbin up2o0uiin meaoono240utii Xypa

AryyJara

Mamnaii yaca Xor XasrIbIr aHTHJIaH SUIrax, JaXuH O0JI0BCPYYIIax Yl akuiiaraa
XaHTANTIYH Oaiiraa Hb Oaiirarb OpIMH/I cOper HeJIee Y3YYIICHIp OaitHa. DHD Hb 30BXOH
TOp 3aCTUIH YYPAT OyC UPTII, 3K aXyHH HATK, 0alTyyIUTarslH HAUTMUIH XapHy1J1arbIH
acyyman Oomoon OaitHa. MitMa XemeeruitH CyMIBIH XOT XasTIJIBIH TYJIraMaax Oyt
aCyyIUTyyIbIH HOT aayyHbl XOMOOJBIT JaXWH OOJOBCPYYIaH, XOMKIII Oyypyyaax
apra 3aMpIT dpIXUDK, JlopHon aiimruitHn basatymaH cymann “boxupmmoop Oumpg
HOTOOH OairyynaMKUHT MIMHAHY” ypraTairaap Gairaiba 3yrasp XasraaH, 00Xupao
yycrax Oyd aJyyHbI XOMOOJIBIT alliMIIaH SIMOH yACKIH TEXHOJOTHIH Aaryy 00paoo
O2NITIOH, XIPATIATYUNHH Tap 93P XYpraxadp Yil axusaraaraa 2024 oHooc 9XJI9H
XIPITKYYIDK, OJTOH HUATI TYTI9X aXIIBIT 30XHOH OalTyyimk OaitHa.

Tyaxyyp yr: Yyp aMbCrajibiH 00pHJI6IIT, XOT Xasraall, JaXuH 00I0BCpyyIax, aayyHbl
XOMOOJ1, 00pI00

CynanraaHsl 30puJiro:
AnyyHbl XOMOOJBIT 33AJ1aH OOJIOBCPYY/DK, IIMM THKIIUIT OPraHuK OOproo
0O0JITOX TEXHOJOTHIHH OOJIOMIK, YP OTO6KUIT TOJOPXOHIIOX.

CynanraaHsl apra 3yii:
Spunmyiara, aXWUDIanTelH _apra: bopmoor yHmmsspimdn Oyl apra Oapruteir

cymnaxgaa “MCPT” XXK, “Oxo Taiixu” XXK-bH yin axuuiaraatail TaHWILAX,
TypLUIara cyias.
KomnocTunr apra: Araapxyynaiarrail OOJOH yIaMiKJIalNT OBOOJTBIH apraap
Ay yHBI XOMOOJIBIT 90 XOHOTT 0OJIOBCPYYIIK, OpraHUK OOpAO0OT VHIIIBIPIIIB.
JlaGoparopuiiH mmHXuUAr??3: bonoBepyymxk 0antracon Goproor “UmkeHep
reogesn”’ XXK-uitn Xepc CymIaNblH UTIIMKIATACIH Jabopatopua 2025 omer 05
capbIH 27-28-Hbl ©pYYAd] XOPCHUI XUMUNH 38 JTaH IIHHKUITIAT XUHITICHH.

CynaJjaraansl roJi yp IyH:
JopHon aliMruiin BasHTYMSH CyMbIH HyTar JPBCTAPT CYYIUNH KUYV
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IPUMMIKCOH Majl aX axyld Oyroy MOPHHBI JKYUPdHUH TOO HAMAIrA»K, 2024 onpg 7
Gaitpmmn 600 rapyit amyyraii Oaiican 6ereen emept 2,8 TH, xwin 1000 rapyit TH
aJyyHBl XOMOOJ Xasraan OoJoH rapaar. YYHTIH X0J000TOMroop CyMblH TOBHIH
XOTHIH 13T Hb O©MH6 XKWITYYa3 1-2 ymaa marax, yyraar 6aiican 601 2022 0HOOC 3XJI9H
3 YJNUPIIBIH TYPII TaJl rapd, ImaTax 00JIoH OalHTBIH yyrux Oaiinanraii 00icoH. YyHI3C
YYZI9H araapbiH OOJIOH OPYHBI OOXUPIOI YYCIK, Tall TYHMAP rapax eHaep dpCadnTIi
OosicoH. XOrWifH 13T IIaTtax OJIOH IIAJNTraaH Oaijar 9 TYrasMa3i1 TOXUOJIJIOT Hb
MaJIbIH ©Ter OyyIl HapaH[ yaaaH OaficaH O0JIOH IOTTOH YHC, HypaM XascHaac 00JDK
raJi rapax, yyrux XaMruiH ToM mairtraa oonjor. Tyc cym Hb 2024 OHJT CyMbIH TOBJI
Oaiipiax XOTHITH IPTUHIT Mapsk OyJIIIUIaH, alMTHITH HATJICOH XOTUIH I[PT OyI0y CYMBIH
TOBOOC 35 KM 3aiil TIIBIPIAIX OOJICHOOP CYMBIT TOMPOH 36BIIOOPONTYH XOTHIH
IPTYYA YYCPK X193 6aitHa. MeH 2025 oHbI 5 capsiH Oalimmaap Tyc CyMbIH ToB1 30
Oaripmmna, 1300 rapyii agyy O0JIOH HIMATIK, CyMBIH X3MXKIH] 66pT 6 TH, KU
2190 TH amyyHBI XOMOOJI Tapd, CyMBIH HHUT XOT XasT/UIBH 15-20 XyBUHT amyyHBI
XOMOOJI IaHTaap 333JA3T MCOH cyairaa rapcan OaiHa.

Witmn Oua XxemeeruitH CyMIBIH XOT XasTIJIBIH TyJIraMAak Oy acyymuIblH HIT
aJIyyHBI XOMOOJIBIT IaXWH OOJIOBCPYYJIK, XOT XasTIIBIH X3MKIIT OyYypyyiiax, OpraHuK
OopmOOT YHIIBIPIIOH aITUIIax apra 3aMbIT IPAIXUHIDK OaitHa. MeH axyyHbI XOMOOJ
Hb Oycaj MajblH OyyIlHAaac WYY HUMIDH HMIUPXATIAT OYTAI calTal, XYHI YHIPTYH,
SUI3pajl aMapxXxaH oOpfor, a3oT-Gpochop-KamuiiH aryyiaamk eHIepTdIH Tyna Oycan
TYYXHUH 91193¢ AaByy Tajyyarail 6a koMnocT OOJIroXo TOXHUPOMIKTOH Oaiinar.

AOyyHvl XOM00100p OP2AHUK OOPOOO HOI0BCPYYIAX MEXHONOZUIIH DOTOMIHC:

Mosron YJCBIH XAMKIIHI OpPTaHUK OOPI00 YHIABIPIATY HUHAT 13 ax axyiH
HATK Oaiiar 0eree ] TIAr3p Hb ©TOT OYYIl, XOHHHBI HOOC, 0aKTEepHITH O00PI00, ITMHTIH
0OPIO0 TICIH NOPBOH TOPIUIH OYTIITIIXYYH YIIABIPIMK OatitHa. Y HIIIBIPITIIUNAT
OOpPIOOHBI TOPIIOOP Hb aBY Y3BAJI OPraHUK 0OpHO0 YHIABIPIAATYAUIH TOH Xarac Hb
ITUHTIH 00JIOH OaKkTepuitH OopHoOoT YHIABIPA»K OaitHa. [IIMHr>H 000H OaKTepuiiH
OOPIOOHBI XOPCOHIT Y3YYJIDX YP HOII0e Hb XaTyy OpraHHK OOpA00TOH XapbIyyiaxas
Oara Oaifmar. Jloroommoo eter Oyymaap OOpIO0 YHIIBIPIATY ax axyd HAITKYYIUIH
0opIoor rapraH aBaxaj alumiax Oyd TYyXHU 333D Hb aBY Y3BAJI IIYBYYHBI CaHTac,
MaJIBIH TapalTai Xasraan TYYXui o1 (XYyp, ¢or 33M, YXpHIH 0aac, ypII), MaJbH OyyIl
XOp36H 0aac 3PPrUr aluMrIaH 00paoor YHIIBIPIIAT OaiiHa. XapuH OUJl ayyHBI
XOMOOJTBIT allIATJIaH OPTaHUK 0opaoor 0oIoBCpyynaxaaa SmoH yiAChIH TEXHOJIOTHITH
JIaryy araapkyyJiaiaTTal, YIaMiKIIaaT OBOOJITBIH aprbIT allluriax OaiHa. Y YH/:

Tyyxuit 51 (amyyHBI XOMOOJ)33 XOBO MamInHaap OOpaoo0 XWX rasap Jyyraa
2024 onbl 09 xyrasp capsiH 17-Hbl ©716p TaTaX, Maap/ulararail TOHOT TOXOOPOMKUNT
cyypuiyyicaH. TeXHONOTHITH TOPMBIH Jaryy eTer OyymbIT eJepT 3 yaaa TOTTMOI
LarT XaMXUITHHr xuiicoH. Ko Mammuaap xepcuiir 18 xoHoruitH naBramkrai 3
yaaa XepCcHir apryyinB. Orter OyyiHs! Temneparyp 38-40 rpanyc, 55% quirmmnTai
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Oaiixaz XOBHIH ypBai Op:kK OaliHa Ik Y33H, TYYHIIC 931 OaiBai XalanTTai Tk
Y3%K YCHBI MAaIlIMHAAP ycaX akKIYYIAbIT XHIDK TYHIPTIOH, 90 XOHOTT O0IOBCPYYIDK
nyyccas. bomocpyymxk 0anmtracsn 6opaoor “Umkenep reomesu” XXK-uiin Xepc
CYMIAJBIH UTTAMXIIATICOH Jadopatopun 2025 onbl 05 capwiH 27-28-HBI IpYYAT
IIMHKUIT) XUITIB. TyplIuiaThiH Cyanraasl yp TyH:

XepcHU XUMHUIH 3a/UTaH MIWHXHWITIOHUN OYH X9puiH uuir 15,36%, pH
8,11, naec 0,34%, IIJIY 0,699 dsm, snsmar 6,28%, NO, 1,38 mr/100r, CaCO, 0,16%,
muHTITICOH cyypuyn Ca 14,3 mr-3xs/100 tp, Mg 10,0 mr-axs/100 rp, mmmT
Tokmmiin snementyya PO, 9,8 mr-100 rp, KO mr/100 rp racon y3yymsnTroi
rapcas OaifHa.

AOyyHbBL XOMO0100D OP2AHUK DOPOOO DONOBCPYYNIAX AY X0ND0200.:

AZyyHBl XOMOOJI Hb OpraHukK Oofuc aryyiaaraapaa XMMHHH OOJOH 3pnadc
O6opmooHooc straarait. Opranuk OOMUCHIH aryyiraMKkaacaa xaMmaapaH M TKITHIH
OOIUCBHIH ypT XyramaaHbl 3X YYCBIp OOJDK, XOPCHHH 4YaHAphIT CaibKpyyJjaar.
XapamcanTaid 0JI00T0Op Hb MaHail OpPOHJ aayyHbl XOMOOJIBIT MM THKIIIUNHH
OOIMCHIH YyXall 3X YYCBAP T'K YHAIDK Y33XI'YH OaiiHa. AJyyHBI XOMOOJIOOP OPTaHUK
0opmooT OOJTOBCPYYITaXbIH a4 XOJIOOTIO0M Talaap aBd y3be.

1. baitzans opuunod 31mait wiuiiddn. AgyyHbl XOMOOJBIT TaXUH 00JOBCpyyaax

Hb XOpC, YCHBI OOXHPMIIBIT OyypyymHa. XVIOMKAUH XHH sUITrapaiThIr
OyypyyJK, Yyp aMbCTaJIbIH ©OPUWIONTO 3epradp HeneedHe. [an, Tyimap
rapaxaac ypbAuuiiaH COPruiiH3. bopjoor 3ax 39311 HUWUIYYJICHI3D OPOH
HYTI'MIAH HOTOOH OalTyyJIaM>KUUT HIMATITYYIIH).

2. Xoz xaazonvth Xamacraz 0yypyynax. AJyyHbl XOMOOJ Hb TYC CyMbIH HUUT
Xor xasrmibiH 15-20 XyBHHT maHraapaa 333m13r Oereea 00pAoo OOJITOH
aImWIIIacHaap XOT XasTmIBIH XOMXIIr OaracHa (OxHuit x)wimdd 10 TH
XOMOOJIBIT OOJIOBCPYYJIHA).

3. Xopcuuii yprcun wumuiic H3m320yynose. Opranuk 0omucoop Oasyar Tyi
XOPCHUM OYTUMHI CailKpyyK, IIUM THKIDIUHH TIHLBIPUUT XaJrajijar.
UYwiir 6apux 9aiBapbIT HOMATAYYIDK, YPTaMITbIH YPTaJlThIT AMKHHY. KoMmmocT
00pI00 Hb TapuMal ypraMmanj WYy TOXHpOMKToH Oereen 20-30%-aap
ypraimblH ©COITHIT HIMATIYYIIAT.

4. Opzanuk mapuananuiin Xo2ycauite 0Imxcodz. XuMuiiH 00paoor opiyynaax
9KO MMM 00K, OPTAaHUK TapHAIAHTHHH YHAXC CYyph Oommor. OpraHuk
00p/100 Hb YPraMIIbIH YHJICUHUT TYJDXTYH, XypUMTIIAN YYCIIXTYH.

5. Douiin 3aceuiin yp awiue. YHITYH TYYXHUHA 37 alllUTIIacHAAp YHIIBIPIDIIHITH
3apnan Oara. bopmoo Oonron OoMOBCPYYIK, HAOMYY OPTer IIHHIDICIH
OYTIITIPXYYHUUT OWii OOJITOH, OPOH HYTTHIH HPI3a OOJIOH ak aXyWH HATK,
Oaiiryysuiaryyia HUITy ya3x O0OMKTON. AKITBIH Oaifp HAMATYYIDK, CYMBIH
Op3HI OYTIATIIXYYH OONTOXK, OPOH HYTTUHH XOTKUJIA XyBb HIM3P OpYyJIHA
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(Onooroop GaifHIBIH OOJIOH TYP 5 aXKIJIbIH OalphIr OUil 0OJITrOHO).

6. Huitzmuiitn au xon6oz0on. MallblH TapajiTail Xor xasrnajl Hb XeJeeruiH
CYMABIH HUHTIAT acyyaald Tyl aayyHbl XOMOOJIOOp OpraHukK ©Oopmoor
00sI0BCpyYJIaX TYPIUMJITBIIT aMKMITTAH XIPIIXKYYJICHIIP CaillH TypluIarsIr
TYI9H JIDAMIPYYIdX QXKIBIT 30XMOH Oaiiryynaxaap TeneBineen Oaiina.
WHracHsp Manuun, TapuanaHylslH Oalfraip  XaMmraajgax —yXaMCphID
JPBIITYYJDX, UPIIAUMH AYHA XOI XasrjUIbIl JaxUH allldIvax, OpPraHHuK
X9PAMIMAT COHUPXOX XaHAJIara HAMITAYYIIOX, MAUIAT, YaABaphIT JO3IUTYYIIK,
Oairasb 29T XIPAMIIIHUHN COEN TOMOBUIYYIHD. 3aIIyyqyyIbIl SKOIOTUIH
rapanTtail OM3HecC, XepeHre OpyyJIaaThlH YUINIAI PYY TaTax, HOTOOH aKJIbIH
Oaiip Ouii 60JITOX Cyypb OOJHO.

Jyrnaar:

AZlyyHBI XOMOOJ IIUM TKIJIMUH XyBbJI XapblAaHTYH OHIOp aryyjaaMiKTai
Oereej sUI3paliblH SBIl XypAaH sBaricaH. KoMImocT XMIXJ33 MajblH Xasraal eBC,
CYpd71, caajar 33pATTdH XOIbCHOOpP OOPIOOHBI OYTAI WYY caibkupaar. ATyyHBI
XOMOOJIBIT 90 XOHOTT OYpaH OOIOBCPYYIIK, OHIOP YaHApTai opraHuk OOpIO0 rapran
aB4 00HO0. Opranuk 60pmoor 0OTOBCPYYIaxX Hb HMUNH 3aCTHIH XyBBJ Yp alllUTTaH,
Oaifraib OPYMH]] XOP HOJIOOI'YH apra FOM.

AIlyyHBI XOMOOJ Hb OHIOp IMHM TYHKIIITIH, OMOIOTHIH XyBBI HIIBXTIU
OpTaHMK TYYXHH 371 0eree 1 00pa00 OOITOH TaXWH OOIIOBCPYYIICHAAP XOPCHHUN YPIKHI
MIUMHANT HAIMATAYYJX, OalTanh OpYHBI OOXUPIJIBIT Oyypyymnax, dIUWH 3acCTHHH Yp
AT XYPT3X, OPOH HYTArT aXJIbIH Oalp HAMATYYIIdX OOIOMKUIT OypayyHd. Uitma
aJyyHBl XOMOOJIOOpP OpPTaHWK OOpA00 YHIABAIPIIX VIUT ABII Hb 30BXOH X600 aX
axyHH HOT X3pArid3 Oyc, SKOJIIOTHITH aloyiryi 0anaan, TOrTBOPTON XOT KA YUTIIICOH
CTpaTeTuitH a4 XOJOOTIONTON T IOM.
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XOBJI XOTBIH AMAPCAHAATHWIH LPRIPRPIAIT
XYPIIJIDH]] TAPUMAJI)KY YJICAH DMUIH YPTAMJIBIH
MAKPO, MUKPO DJIEMEHTHIH CYIAJITAA

Aroyp3ansl AMapkapran', langanaiin 3omzasa’, [Typasnopsxkuiitn Menx3yi'

!MYUC-uiin Bapyyn 6ycuiin cypeyyns, Xumu 610on02Utin moHXUM

Xypaanryii

Nepeta sibirica L. a5 Monron opubsl Xanrait, X HyypyyaslH XoTrop, [0Bb-
Anraii, Monron-Anraii, JlopHog MOHIOJIBIH TOUPOTT OUT X33P, X33P, TOBUIH OyCIT
YYJBIH X33p, FOJIbIH HYT'a, TOJIBIH Callp, HyTaXKyy XaxKyy XaJ acraj yprasa.

Nepeta sibirica L-niir TyBauiin aHaraax yxaaHJ XaJaBapT ©BUHHUI yeq OuenitH
€POHXUH 3CIPIYYLUIMIT HOXOH CIPIIX, LOC, IIC XOOX 30PUIT00p XIPAIIISIIL.

MeH njaraan Xopxoi Tyyarax, Uap apuiarax, aCTMbIH 3CPAT, apUyTrax, YPIBCIUIH
3CPAT, aMBbCTAIBIH 1331 3aMbIH OBUHMIT AMWIAX, YYLIUT, II33CHUN 3aMblH 6BUJIOJ, Y€
MOYHUW ©BUHUIT aHaraax, WIyJHUNA ©BUHUH, JTAPUHTUT, MOAPITUUH OBUHUNT IMUIIIXI
XOPIMIK UPKI?.

2023 onbl 7-p capa YBc aiMruitH Xapxupaa yyjnHaac TYYCOH Nepeta sibirica
L-uiir Gaiframuitn yp23p XOBI XOTHIH AMapcaHaarwiH IRIPPIAT XYPIIIIHTUNRH
ammrt ypramibid canany (N48°0.322/, E 091°38.188') tapumamkyyincas.

Cynanraann ammuniacad TapuMman Nepeta sibirica L-uita mpxuiir 2024 oHbI 7,
9-p cap, 2025 onsl 3-p capi X0BA XOTbIH AMapcaHaaruifH IRLRPIALT XYPIIIIHIUHH
AIlIATT YPramIIbIH CaJHaacC IyIIyyaaH O3ITTICOH.

YpramiaeiH Makpo, MHUKPO, YABTPO MHUKPO 3JICMEHTHHH XA3MKIIT PEHTTCH
(hmoypecueHIuitH apraap cyaiaH TOTTOOCOH.

Tapuman Nepeta sibirica L-nitH MOPHOMETPHITH XOMKHITHHAT 7 XOHOT OYP XHIXK
TYWITIRH, CydajraaHel Yp AYHT OonoBcpyynaxam SPSS mporpamMm XaHTaMyKHHT
alIUIIIacaH.

Tapuman Nepeta sibirica L -ypramanm xanpluiiH okcua-25.19%, maxuypbiH
okcua-22.83%, kamuitH okcua-6.94%, xeHreH maraaHbl okcuu-4.64%, dochopsiH
okcua-2.94%, wmaramiiH = okcua-6.49%, TempuitH okcua-2.07%, MaHTaHBIH
okcua-0.082%, ¢prop->0.05%, maraantein xasraan-22.72% aryynarnax OaiiHa.

VYpramann aryyiaraax KaauitH HOHYYH Hb (POTOCHHTE3WWH YIIT SBIBIT XOBUNWH
0O0JIToX, 31 3CUIWH MEXaHUK XYYHUT HIMATAYYJIIX, 3apUM OBUYMH]I TICBIPTIH 00J10X0]T
qyXaJj HeJeeTdIH Tyl yT ypramai /7-p cap/ HIMATICOH 3V TOTTON aKUTJIaTAaB.

[Maxuyp, TYYHHI OKCUJ Hb LPLOT YYC3X, YHAICHUM CUCTEMUIH YT aXKuiIiaraar
caibKpyyiIar Hejee Y3YYJIIAT Tyl ypramanm /9-p cap/ HIMOIIICOH 3YH TOTTON
axuriaraax OaifHa.

Tyyawmn yr ypramang /3-p cap/ naiip-1081mr/kr, 33¢-80 mr/kT, 6apu-689mr/
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KT, MONUOJeH-33 MI/KI, Xap Tyraira-33Mr/Kr, BUCMYyT-8MI/KT, MBIIIbSK-14 MI/KT,
BaHaU<15MT/KT, XpoM-45 MT/KT, HUKeIh-11 MT/KT, K00ambT-7 MI/KT I1araaH Tyrajira
<30 MI/KT' X3MXKIIT3H MHKPO DJIEMEHTYYH, pyomau-33mr/kr, crpoHu-1158 mr/kr,
IUPKOHU-58 MT/KT, UTTPpHU- 12 MI/KT TepMann<30 Mr/kT, 11e3u<3(0 MI/KT, TaJITH-3 MT/KT,
uepu<3 mr/kr, rapuu<l1Smr/kr, tanTaHu<30MI/KT, HHOOU-OMT/KT, HeonMuM<50 MI/KT,
taaTan<l10 mr/kr, Topu<10 mr/kT, camapru<3(0 MT/KT, ypaH<S5 MI/KT XOMKIITIH YIETPO
MUKpPO AJIEMEHTYY/]I aryyiarjax Oaiiaa.

Tapuman Nepeta sibirica L-ypramana ITUpKOHHU, PyOWIN, HEOOH, UTTPU 33pP3T
AIEMEHTYY/I XapbIaHTy i OHIIOp XAOMKIITIH aryysarnax OaitHa.

VYpramann pyOuauita XoMx33-33MI/KT Oairaa TyJr aMUH XYUTHIHH HAWIATKHUIT,
KaJIUiH COJIJIIOOH YyXad YYparTdi. Ypramana 58 MI/KI [HUPKOHU aryysarnax
Oaiiraa Tyl HaBYMH] YC AyTargaxaac COPTUMAINX YA Y3YYIHD.

Nepeta sibirica L up 2025 onsl 3-p capbia 30-Hbl Oaiianaap ypramiablH JyHIAK
eumep-39.20+3.35 cm, nyrnax quametp -25.3043.65 cm, 2025 oHbl 5-p capbra 04-Hb
Oaligmaap ypramiblH AyHIaXK eHIep-40.55+2.66 cm, nyHaax auametp-22.70+£2.17
cM, 2025 oHbI 6-p capwiH 8-HBI Oaiiayaap ypramiblH TyHAK oHAep-55.9+2.85 cwMm,
OyHaax nuamerp-42.75+2.13 cm, 2025 onbl 7-p capbiH 4-Hbl Oaliayiaap ypramiiblH
OyHmaK eHmep-59.15+4.87 nyamax aumameTp-29.05+2.94 cM OOmK HIMATICOH
Hb ypraman OalranuiiH ypaspad COPraH yprax Oairaar uarrak OaiiHa. Miimaoc
9HD YPraMilbIl Yyl yypXailH HOXOH COPIIANT XHUX, XOTBHIH IPIPPIAIT XYPIIHA
TapUMaDKYYJDK HOTOOH 0alTryyJIaMyKUIAH XOMKIAT HIMITYYIIX OOJIOMKTOM.

YpramiblH TepMaHH, II€3W, TaHTal, BOJb(pam, ypaH, caMapH, HEOIUM,
rapHu, pyOuIH, JIAHTaH, CypbMa, CKaHIWHH XAMX33 Hb OJIOH YICBIH LAI[pardiiH
xamraananTeiH komucchiH (ICRP) maBnmaraansl maapuiarelr XaHrax Oairaa Ty wl
Tan0ai] TapuMalDKyyIaxa XyH, MajIblH 3pYYJI MOH/I3I COPOr HeJee Y3YYIdXTYiM.

Nepeta sibirica L ypramai 33¢, araat Tyrajira, KaaMH 33pAT XYHI JJIEMEHTANH
X3MXK33 Hb ypraMajj aryyjariax CTaHAapT XAOMXKIIHIIC XITPIITYH Tyl Ui TanOaia
TapuUMaJDKyyinaxaa XyH 0a Xypa3/H Oyl OpunHA coper Hejee Y3YYIIXTYH.

Tyaxyyp yr: Nepeta sibirica L, >MuHH ypramain, D3JIeMEHTHHH HaWpiara,
MopdomeTpuiiH cymanraa
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MOHI'OJIBIH TOBUMH IIG.JI)KI/I.JITI/IUPIH
TAJIAAPX CYJIAJITAA, BOAJIOTO, INUAJIDIL,
OJIOH HUUTUIH XAHJIATA

K.Antembex!, X. Jlongor?

! Xoeorcnuuin [llymanyss HYTEB, Youpoax 3eenonuiin cuuyyH
? Xoeorcnutin Hllymonys>> HYTBB-vin cyonaau

Cyoanzaanwi 30punzo:

MOHTOJIBIH TOBb 116J1 HYTTHHH OJIOH YIICHIH CyJairaa-M3I33JUIHHH 0aa3bir
MOHTOJI aXyWH YJIaM>KJIANT TaHUH MAIIXYHH M3II3JUMIP OashKyyiaaH epeHXui Iyp
3ypTUHT raprax, OpoH HyTarT TOXUPCOH IODKWITHIAH 3CPIT OOIIOT0, apra XdMKIIT
TOAPYyJaxaj OPIINHO.

Cyoanzaanwl apza 3yii:

ODHAXYY cyZairaa Hb TOOH 00JIOH YaHAPBIH apTyYABIT XOCIyyJIaH MOHTOJI TOBUITH
Tajaapx raznaaj JOTOONBbIH CyIajraaHbl Yp AYHIYYIUMUI HAITIOH JYTHYK, XUHAMOAI
JaryyJiblH M3IPOJUITMIAH OOJOBCPYYNANThIH anjaaHbl MHTEPBAJIBIH XYPIIH aJliariak
Oy# MIIPAIUTAIT HB TOAPYYIICaH. AJICHIH 3aiTH MAIPITd, Ta3pPEIH MOHUTOPHHT allTUTIIACaH,
Lar yypbIH ypT XyraaaHbl ereraei] TyJIryypiacaH, MaJblH TOO, O3TY33PHIH CTaTUCTUK
MAIPAIUIMNAT allTUTIIacaH, OOIJIOT0, XOTOeJIOOPUHH OapuMT OWYHTT OYH IITHHXKHIITID
XHUHCOH, OPOH HYTIUHH MOIJIST, SKOJIOTHHH OHIUIOTHIT Xapraj3caH 33par Hb OWIHHN
CyJaJiraaHbl apThIH AaBYyY Taj OOJTHO.

Yp oynu:

VYiaMKIanT “iesnKuIT mapaJurMbIH XYPI3H/T aB4 Y3B3J1, MOHTOM YIICKIH HyTar
TPBCTIpHitH 76.9% HB nemxunter eprceH O6ereen 23.3% Hb XYUTIH, Mall XY4THH
TyBIMH] OaifHa. Llemmkunt Hb 30BX6H OalranuiiH Oyc, XYHUH YW aXwiiaraa, yyp
aMBCTAJIBIH ©OPUWIONTTIH X0I000TOH MopoiiTon oM. Temreparyp 2.24 °C HIMATIIXK,
Xyp TyHagac 7% OyypcaH Hb 9KOCHCTEMJ AapaMT Yycr»k OaiiHa. TepuiiH 3yraac
aB4 Oyl apra XdMKIPHYYA, TyXalmOayn Tycrail XaMraayaiT, YHAICHHHA XeTeioep,
OVDKYYIIANT, O3ITYIIPHUITH MEHEKMEHT 33T Hb 3apPUM HYTArT HAallTall HOJIee Y3YYIIK
OaitHa. bumauii cymanraaraap 1990 oHOOC XOWII MaJIBIH TOO 3PC OCOXK, MATINH
OpXHiiH TOO AyHikaap 230 MsHra opuMMj TOTTBOPTOH Oaiiraa Hb 031Y’3p HyTar
YCHBI Tajil HOONTIH X01000Toi OaliHa.

Au xonoo02001:

DHAIXYY Cynairaa Hb IODKWIT, Ta3pblH JOPOHTIBIT TOBb HYTArT LIHHIIP
IPHOT YYCCOH Y33T3JI MITIIp aBd Y3XTYH OaiiX IMIMHD XaHUIarblH caHaar OHITOIK
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Oaiina. [oBb Oon yHaraH Tepxeepee XdT Xyypai, XalayyH, ypramaia Tapyy, Oac
Taurp OOJIOBY TOBHIH OHIUIOT aMBAPAJIBIT TITIIXII XYPAIIIATIH OaiicaH, Iaammmm
q Oaiix Oomomkrol roM. WitmMn roBuiiH OaliranuiiH yHaraH OTUHAMHUKT TOXHUPCOH
AMap aIlWuIIaIT, 30XHLYYJIalT, OPUYUH YEHMH TEXHUK TEXHOJOTHHH IMUHADI OJDK
XOPIDKYYIdX Hb XOTKIUHH Tapl 0aiix B3? Yyp aMbCrallblH ©0pwienTe] JacaH
30XUIICOH OTY3IPUIH TOITBOPTOI MEHEKMEHTHHT XOIIKYYIIIX3 YIAMKIAIT MAIJIAT
TIATY MATYIBIT “TONOBIOTY” X3I09P33p OPOILyyaax Hb X3P YP HOJI0eTIH B3? 33pATT
Xapuy MHAHITHAT erexnee “Hytar yc” mapaaurMblH XYPIAT alIuniax O0IHO.

Tynxyyp yr: Yaamkiant Maaiar, HyTar HHAEKC, HyTar y¢, TOBUIH OaiTrainiiH yHaraH
JUHAMHK
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TOBUMH BYCOJ] ATAAPBIH YUWTUUT AIIIUTJIAH
YYCI'OMDJI TPYHTHUHH YCT JJABXAPTATAU XYYPAHR
CAHMPBIH JJAJIAH BAUT'YYJIAX BOJIOMKHUHH CYIAJTAA

l'anbaarap Comxkasxian', Hapanort Hacan6asip!

PIHIVTUC, Bapunea apxumexkmypvin cypeyyis, Hudiceneputin  o6aieyynamxicutin
canbap, Yraanbaamap, Moneon

Xypaauryi

YepuiiH >KUIUIH JaBTaM*kK OOJOH OPOX Xyp TYHAJACHBI XOMXKID 3PC HIMITIIK
OyH CYYIHIH KUTYYA OalraaiitH TOTTOI] OYXH TOHPMBIT apIblH XOB 1160pMeep
XypUMTIIYYJIaH HOXOH COPIIdTAIX, XOPIIIIHUN YCHBI 9X YYCBIP OOJITOX Hb UXICCOH
9 OamurdpuiH 00Moom OaWrajdwifH TOTTOIN, YIHPIBIH 30pYYHIIC IIIajTraajiaH
UPrIAUAH X3p30I29T OypaH XaHrax OoJOMXKIyH Oaitna. MM mo3p mypacaH Xy4uH
3YMIIYYAUUT yJI XaMaapaH ajib 4 1ar yeJl, araapblH YHNUTIUIMUT XOprex, yC raprax
aBaxX TEXHOJOTHHT YyCHBI Oapmira Oanryyiaamk OyXud XeB 1@epeMTIH XOCIyyinaH
Oaiiryynax Hb YCHBI 3X YYCBIPHHWH XOMCIOJI OPCOH TOBHIH OyC HyTarT XaMTHITH
X3PATIPATIN  araaji TOXUPOMKTOW IMIMHIAT OOJNHO. YIHMPIBIH YaHAp araapbiH
YUUTTIIAIH HOJI00Teep TapIblH XOMXKID X3JI03J139X OOJIOMKTOM U TamaprbiH O0IOH
ra3pblH JIOOPX alluriaX OOJOMKHT YCHBI HOOIMHUT ypT XyramaaHjaa HAIMATIYYIRX,
aliMar cyMJIbIH 3acar 3axupraaj, yCHbI KOJIOTH-3IUMH 3aCTUMH YHAITIIH]I TyJIrapax
JapaMThIT Oyypyy/axaJ opyyjlax XyBb HAIM3P Hb OallHTBIH yHAApra OyXui KIDKUAT
Oymartail myHIpxyinn OaitHa.

Tyaxyyp yr: Araap, OairyyinaMx, TOBb, XyPUMTIYYJIax, THUTTITFIT

Ynuprradn:

Araap MaHJal Jaxb araapblH YMHTIIWI THIAT Hb ypramilblH TpPaHCIUpAIl,
aMBCTaJIBIH 3aMBIH YYPIIWITAAC XYY TOI, HYYyp, Aajai, Xepc, II3X MIT OalTaib
OpUHBl KOHJCHCAIUIATAAX Y33TUIAP OSPrdJAY»K , HOXOH COPIIADK, OallHTBIH
0epHUiiTee CII0K, IPBIPIIYYIIAT ,XUH XIJIOIPT OopIuH Oy YT IaBxarmax yYCHBI
HeeIl MeH 00HO [1].

loBuitH Oyc HyTartT Xyp TyHamac, HYyp LOOpMeep HOXOH COPTIATIIAT,
COPIIATICIH TOXUONION X3I9H MSHTaH KHJII3P TOOLOTIAOT Ta3pblH J0OPX YCHBI
aITUTIIANITREIH HOOII Hb OalTamuiiH YHIT Oasutart 3y écoop O6arrana. I'9Bu Tyc aiimart
raJlaprblH YCHBI TOMOOXOH HOOI] XOMC TYJI IMHAMUK alllUTIalIThIH HOOIl OyI0y Ta3phIH
JIOOPX YCHBI aIIATTIANTHIH HOOIWUT IIaBXaH alluIiaxaac eep OOJOMXKTYH Oaiiraa
IOM. DH? acyynajij TyaryypiacaH “yarap cuip” araapblH YMHTIIIIIIC yC raprad aBax
TEXHOJOTHHT MOHTOJN OpHBI Oalranh OPYHBI 30XHIIUIOTOOHN HHHUIYYJISH TapIiblH
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X3MXKIIT HAMOATAYYJDK, YEPHUIH YCHIT XypaaH aBaxX 30pHyJaiTTail OalryymaMKuitH
YYPIIHWITHIT aliUTTai Oalmraap XyBUpraH OaiTaib OpYHHI COPOT HOIOOTYHTIIP YCT
LT OYTARH X3PADIAIUU XYPTIIX apra 3amMaap MHHOBAIUIAT IIUHIA JIBIIYYJICOH
00IHO.

DH? TOXOOPOMXK Hb TOBb 116 AyHIaX OasH OYypAMUT OYpAIAYYJIATd XY4YHH
3YWIICHIH HAT OYI0y araapbhlH YHWTTIUTMAT TaTa, MIMHTH TOJIOBT XypaaH, ypcrax
YYPar Oyxwuii araap MaHAJIbIH KOHACHCAIIMIIATIAX Y33AI39C COIIBIATIIH OYTIATIACIH
0omHO. MOHTON OpHBI XyBhI OMHOTrOBb aWMruitH CaBpd3i cymaHnm OaiprmiTait
XOHTOpBIH ToJI, 3aBXaH aiMIuiH DpasHiIXalWpxaH cymanz Oaipiumnrail MyxapTeiH
TOJI X MAT Hb OaWHTBIH YHAApraTai Oyiar OyxXuit ra3pyya Hb 9H? O0JOMK X3PITKHIX
MaraJyiantaiir OartaicaH OalrajuitH TOrTolm OyXWi TOMOOXOH CynajiraaHbl OOTUT
JKUTIIIIHYY T MOH OOJTHO.

3opunzo:

Xyp TyHagac Oarataii Oyc HyTryynaa O6apurican TeMep O€TOH OOJOH HIOPOOH
0OOMTYYI Iar YypblH ©epuIeiTeec XaMaapaH OalHTBIH ypcamnrail 0aiflx Hb XOBOP
TyJ WHMHA3p Oapurgax Oyt Oonoox ypean Oararail Xyypaii caiip Oyxuii 6oomMTyynan
“yarap cuiip” TOX0OpOMXKTIH WKW TOCOOTIU Oaimaap TPyHTHHH YCT JaBxapra
yycramor (sand dam) 21coH GOOMTTOM KMIMIMH “Xyypail cailpelH fganaH* O0aroH
MIMHYYHITK, 193P AypAArIca TOXeepeMKTIH X0CIyyiaH aluriacHaap Xyp 60pooHbI
Oosoon araapT OpmIMH Oyil YCBIT XOPAINIIOHI AallUriaXx HOXUEJIHHT OypayymidXx,
QJICBIH 30PHJITO/I00 Ta3pBIH JOOPX YCHBI HOOLIMHT HAIMATIYYIIIX3p TOIOBIeX OaifHa.
VYr OaiiryynaMKuiiH Tapubll YCHBI MIMHXKWITISHA XaMpyyJCHaap YHAHBI YCaHJ
9 almumiax 0OJIOMKTOW HOXOH COPTIATAIX HOOIl OYXHWH YCT IPTHHT OYTI’X Hb HD
OrYYJUISTUIAH 30puiro O0IHO.

3opunm:

BafHTBIH X3102)133011 OpIITHH XypaalTairaap eepwieTraex Oaiixar Tyc OneTnir
0JI00pJIOK XypUMTIyYJaxaja rapax YIUpJbIH YaHapTail Cyd 30TCONT ,ar TyTam[J
0OPWIOTNOX YHUTHHH XOMXKID ,TEMIIEpaTyphIH OTLOM 36pYY ,IIOPOOH HIyypra Iax
MOT MPHATHHH OaliranuiiH JaBarjaiuryi Xy4uH 3yHayyd Hb TYPLIMIT XUIK 9XII9X39¢C
6MHOX TOOLIOOHBI Xapuy O0JIOX TaplLblH XaMIMIH UX yTra, XaMIHiiH O0ara yTraac Typ
Xyraaana 3epYyTdd yp IOYH Y3YY/IPX Marajjantail Tyl erericeH Oaipuuryynan
TYPLIWIT SIByYyJaX Hb H3H TAPI'YYHHUH 30pUIT MOH OOJIHO.

TexHoJs0ru 062 0HOJI:
Toesooc 3vemax canc: TeBeoc 3yrrax CIHC Hb araapblH YPCrajbll 60pTe6 TaTaH

TOXOOPOMK PYY OpyylIax 3apuMaap TapIbll HIMAITAYYIRX Yypar Oyxuii 6ocoo
TOHXJIATT 31 aHrW MeOH 00iHO. CalXWHBI JapajThlH allarnaj, 3prIITURH PYUM
cyJapax , ceper ypcrajaac YYAdJTai SHEPruiiH aniarijiaac COpruiiidXuiid TyJ1 UPHUI
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TOO, OHLOT CAJIXUHBI TYyCTaJbII OPOH HYTTUHH OJOH >KWJIHMHH IYHAAXK MAIIIILIIIP
YHIPCIIK aIllUTT VHIMHH XyBb XaMTHIH ©HIep Oaiixaap OOMONIIOX ITaapiiararai
TYJI OJIOH TOOTOOP YHIIABIPIIAX XAPATLRI TYJIrapcaH yeq HAr OYpHIH X3I03p XOMKI?
XapwWilaH aauiaryd Oaffma. Mitmpa 3aaracaH razapT OJIOH TOOroop Oalprryyiaxaac
WJIYYTI3P TapiiblH XAMKIIT TOIOTIOH aBY Y3C3H 00JHO. Y YHUIT COHTOH CYYPHITYYIIax
HPHUH yPT , Ta3pbIH Taiapraac I311IHX 6HAOP, CPOHXHHA Oy TITUHT TOMOPXOHUI0X O0IOH
AIIMIIANITHIH SBIAJ] XYI39H aBaX OOJOMKTOHN CaIXUHBI JapaIThIH XOMKI3 33PrId3puiir
OHOBYTON TOOMOONIOX YyaH33¢c Onon YiaceH llaxunraan Texuukuitn Komuccooc (
IEC ) TonopxoisicoH canxuH TypOUHBI aHTHIIANTAN KUIIHUB. [2]

Canxun Typoun: Canxun TypOWH Hb TOXOOPOMKHIH OPOHH XICITT Oaipiax

MEXaHUK aKUJUIaraaraap TOBOOC 3yTTax COHCHUN SPTIITUIH TOO, YaUTBIT HAMATAYYIIIX
30pUYTANIT OYXHI aHXAard cajixu XYJIP9H aBax Xd¢ar OaitHa. Tyc 371 aHTH Hb CalTXHHBI
KHHETUK YHEPTHIT [[AXWITaaH YPYUM XY4 OOJITOH XYBHPTaXK XOPIOITHIH CUCTEMUNT
XaHTaX, KOHICHCAIIO[ OPOJIIOK YHHIId ajjicaH araapbll COPOH Traprax YYpPTHWT
JaBXap XYJI33H).

Canxunel spunM xy4gauid Hartpan (WPD) Oyroy Tomopxoil X3CTHHT HITK
Xyraaana JaMyKUH OHTepeX SHEPTUHH X3MIKIIHIIC CaJIXUH TYpOUHBI IPIINITHHH
TOO YHIIBIPIIX OOJIOMKTON MaXWiTaaH dPUUM XYUHUH XOMKI) MYy XaMaapaaTai.
Witma CanxuHbl 3pu4dM XYYHHHA HATTPaNbIH MA3A3UIMUT rasap 3yiH ereraneep
OOJIOBCPYYJIAaH OTeeXK HXTIH OOJOMKUT OalpIUTyyIbIT TOXOPXOWIOX Hb HOIH
TIPryYHUil axun MeH . (3)

Hamoicyynax xoonoui 6yioy myneyyp baeana. Jlamxyymnax xoomoit Oyry Tyaryyp

OaraHa Hb XO€p TOPJIMIH MeTaiaac OYpIdH?. DXHUM MeTal Oyry 33BIPIATTYH
raH Hb OHTMOH XOPCHUN €PO0II00C XK TOJNTON CIHC XYPTII OaWpIIHX araa TOBOOC
3yITax C3HCHAIAC TYPITJPH UPK Oyil CAXMHUT AaMXKyylaH @HI'epeeX YYPATTIH 0o
X0€p Jaxp MeTai O0JIOX 39C XOOJION Hb OHTOH XOPCHOOC JTOOIT KOH/ICHCAITUITH TaHK
XYPT3J YPIIDKUIDK XOPTOJITUIHH CUCTEMUIH HATIH X3CAT XAII03PI3p aKWILIaH TyJaaH
TaMKYYIIax oHJIep Ya/iBapaa allluiiaX JaM)KHH OHTOPOX araapblH XoMHUHT Oyypyynax
30PHIITOTOH X3C3T MOH OOJTHO.

Tyc xoép MeTaT Hb HATOH OyXdI1 0aix araan Tyaryyp 6araHblH YYPTHHUT XOCIIOH
CYWALPTIIHA. BypaniaxyyH XacruiiH aynnaaH aaMmxyynax yaasapbir “Nusselt number®
(Nu) »3p TomopxoitinoB

Apra 3yii:

Omnox opondnozo. Amba Ouet 60JOH XYPIIMAH Oyil OpYHOOC YypIIWK Oaiiraa
YCHBI yyp 0011 Oairayib epTeHIl 00PHITee PBIPIIVYIK IKOCHUCTEMUNWH TIHIIBIPTIH
OaliTBIT XaHTaK Oalraa HAMDH TOM JKHUIIDD MOH. YCHBI YYPIIUITAAP 30BXOH YCHBI
MOJIKYNY Y/l SUITapy araapt JATIAT YYUP TYC YCHBI HOOII Hb 3PIICIKWIT ,00XUPI0I
,ondmit OuetH?3¢ aHru opuiaor [1].

Xonuii araapblH YaHap, allUIIANT 3acBapaac XaMmaapaH YCHbI YaHap eepUuIerIex
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XoIuil 4 xamaapad OyXui 3yHJICHHAT OOJIOH TEXHUKUIH Y3J3I 3acBapbil’ TOI'TCOH
Xyraaasa OO0J00A Cysl 30TCOATHIH Japaa XUIK T'YMLITI3CHI3P rafaprblH ycHaac
TOAOPXOM XOMIKIOHMH HWIIYY LPHIAT XOPATIIOHUU YCHBI HOOI 0O0I0X OOIOMIKTOM.
BaliHTbIH INMHXWIT3? XKUMIAITBIH Yp AYHI YHIHBL YCaHI 4 X3P3IIdX OYp3H
OOJIOMKTOM J39p LaXuiIaaH THKII OYXHil Xepryypryi OaiicaH 4 SHIMHH MEXaHUK
aXWIIaraaraap TacpPaNTTYH axwniaX 30XHIyylantairaap [4] Tycraxk ercHeep
MoOHT01 OpHBI 3PC TAPC YYP aMbCTaJ] 30XULOX YHIIC OOJICOH.

D¢ ,calip Hb IYYPYYIIX YaaBap OHIAOPTIH Ty ypCaH Opk UPIX YepUH 0010011
Xyp OOpOOHBI YCBIT Caaaryirasp eepree HIBTPYYIHA[S]. OaliranuiiH Torton Oyxuii
JKajra cyBar JIaryy 2JICOH OOOMTHIT OaiipiryyiicHaap yepadc Xxamraajnax 0auryyimaMk
OOJIOXBIH callyy YepUiH ycHaac OMUMII OMETIH LIaBK XOPXOUT IIYYK YIAIIX YYPTrUHT
nmaBxap TYHmPTrmar .Omoo Oaiiraa ypcarr 6aratait 000MTyymbIH 1391 OOJIOH 00
X3COIT yC YJI HABTPYYJdX Xywilara TaBMX Hb 3apAall @HAePTdH A33p yyplIuiTaac
TOIUIHIIOH XaMraalxK dalaXryH Tyil 9r33p caipyyIsIr 3J1CH O00OMT OOJIIOH XyBUPTaX,
OalfHTBIH ypcauryi Iax acyyuIbI TOXOOPOMKOOD LIMHABIPIIX Hb XaMTUIH OHOBUTON
LIMAI3I MOH OOJIHO.

Yp ayn:
Toxoepomorc 6a ancon boomm. OMHEOTOBb alMruiiH Jlananzaiaraa cyMbIH yrrTax

YI9X XaayraHaac Xoumr 4.3kM 3aifn OadpmmnTait HyTTHHH HIPIIIIP bop XyKpeiH
XOOJION X9M23X TazapT TypIIMIT Oaiiamaap TOOLOOK Y39X3/1

5-6 capa xoHOTT myHmKkaap 200 TuTp

7-p capz XOHOI'T AyHKaap 243 nutp

8-p capa xoHOTrT MyHmKaap 220 auTp

9-p capn xoHorT ayHmkaap 130 outp

VYCBIT araapelH YUHTIIDINZP YHIABIPIIX OomomkTod. Tyc yp IOYH HB 3IICOH
OOOMTBIH XypaaH yypulyylax YUHTTIUTHAH X3MKIIT TOOLOOTYH 00HO. D1caH 600MT
Hb I[yIJIapcaH yC HOT JIOp MX XOMIXKIITIIP YYPIINXaac COPTHUAIIX Tyl OpUYHMH Oy
Oaliranpiaa ypramain ypraxaj Taarail HOXIOJIUUT OypAYY/dX , araapblH YHNATIUTHIT
TOTTMOJI X3MIKIH/T HAMATAYYJIIH OapuX yIup Oara XoMKI2HHIH O0pOOHHI 1apaad IICOH
OMPBIH 6JIPYYII3 TOXOOPOMKHIH TapIbIl’ TOJOPXOH XIMKIIIIIP HIMIIITYYIH.

DH? Ta3apT ypcad updX | XyBBIH XaHTaAMINHITAN ypcall Oyloy XaMTHiH HXI93
yepuita 5400M° ychIr 251¢3H 600MTOOPOO XYyPUMTIyyIax OOJIOMKTOMN OaiiHa.

Jyrnaar:

VYppaumiicaH TOOMOOJUIBIH Yp OyHAZ OWMHeroBs anWmMruiin Jlamanzamgran
CYMBIH HyTar JIPBCIIPT 5 capaac 10 cap XypTanxX ypuH IyJaaaHbl YIUpaaa XOHOTT
nyHmKaap 193muTp yceIT araapblH YHHTTIIIAAC TapraH aBax OOJOMKTOW OaliHa.
Y YHHIT aJicariical Xe/166 OpOH HyTarT 3JICH 00OMT 3CBAT 0/100 OapuricaH Oaiiraa
yepaac XaMmraajgax OalTyymaMiKTail XOCHyyJIaH amuriacHaap YepHUiH yCBIT XypaaH

99



XypUMTIIYyllaX, TYYHUHTI? X3PATIIHUEN ycaH] allumiaXx OOJOMKTOH Heell 0onrox
, ycanraa 00001 OalTaibh OPYHBIT HOXOH COPrIdX OAWHTHIH ypcall OyXHH YCT IIAT
, 0assH Oypa OOJNroX MajduuH UPIIAMHH TYHMH YCHBI XdP3DIdar Oaracrax , 39pisr
aMBTaJIBII YCKyylTaX 4agaMk OyXui TOBIOPCOH TYIIHIl Ta3phil XapbLAHTYH Oara
TeCBOOP, OOTMHO Xyranaan OyTI9H Oalryynax OOJIOMKTOH OaifHa.

AIIMIIIACAH MaTepHa:

1. https://www.wwdmag.com/what-is-articles/article/10940138/what-is-water-
distillation?utm

2. S. Hanish Anand, J.Antony Freegen, A.Arun, R.Jagan, R.Suresh,” DESIGN
AND FABRICATION OF WATER SEER”

3. Global Wind Atlas

4. Lucia Cattani, Anna Magrini, PaoloCattani, ”Water Extraction from Air: A
Proposal for a New Indicator to Compare Air Water Generators Efficiency”

5. Principles of Geotechnical Engineering” — Braja M. Das
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CYPAT'YJIBIH MAHJIAMJIAJIL CYYPUJICAH
HOJO66JIJINNH YIJ A’XKNJIJIATAA Hb OPOH HYTTUHH
HUPTIIUHH NOJI)KAJITHMH 3CPAI OPOJIIIOOT
HAMOAINYYJI)K BY! Hb

C. Hymamcypon’

" 3aexan atimae unyycmaii cymoin EBEC

3opuro:

MoHron OpHBI X616 OPOH HYTarT Yyp aMbCTaJlbIH ©OPWIONT, LOeJDKUIT,
O2ITIIIPUITH TOPONTON, YCHBI HOOIIMIH XOMCIOJ 33pAT OalTalb OPYHBI TyJIraMicaH
acyymIyyll Xypiyjiax Oaiiraa eHee yen Oalrayib]] 33JITOH aMbJPalibH XAB MasTUIT
TOJIOBITYYII3X, HUPTIAUAH OPONIIOOT HAMATAYYJDX XIPATIId eHmep OaitHa. [aBu
9Nr33p aCyyIbIT INUHAABIPIAX3I TOPUHH 3Yradc XdOPIrKYYIk Oyl Oomioro,
Oaiiraip XaMTaaJUIBIH OaNTyYy/UIaryyabIlH YT aXwilaraa JaHraapaa XaHTaldTTyil
Oeree,i MPraIUitH XaH/Jara, OpOJI00 IIHUHABIPIAX YYpPATrTIH OoscoH. Tuitmaac
SHAXYY cymanraaraap cypryyiauitH 9KO kiryObIH XYpasHA CypardiaslH MaHIaiai
TYNITyypjaH 30XHOH OalTyyJlcaH HeJeeJUIMiH YW1 aXuuiaraa Hb OPOH HYTTHIH
HPTIIUIAH OaiiTah XaMraaaall JaXb OPOJIIIOOH T XIPXIH IePAT HOJIee Y3YYIIkK Oaiiraar
TOJOPXOUIIOX, TYYHWIIH XYYXIUITH 00JIOBCPOII, OPOJILIOO0 Hb IODKUIATHIH 3CPIT YT
@XHUJUTaraa”]i XyBb HOMAP OPYY/DK 0070X OOAMT HKHIIIIT TOTTOOX 30PHUITOTOM.

Apra 3yii:

Cynanraany 4YaHapblH OOJIOH TOOH CyAairaaHbl apryyabll XOCHyylaH
X3P3MI3CIH. Apra 3yiH XyBb[l @XKHUIVIAIT, TaHIIaapuuiIcad O0JIOH OYJIruiH sipuiiLyiara,
acyyJira, OpOoJLOTYJIbIH YHIIIT33, 0apuMT OMUTHIiH apryyabir amumiacad. Cyaaiaraan
[wumyyerait cympra EBC-uiin “bun 6airanmitn Haiizyyn” KO kiryosra 30 cypardy,
axyax aHruiH 90 opuum cypard, 80 opuuM OpoH HYTIHHH UpraH, 60 rapyit 3131 SXUiir
XaMpyyicaH. Y I axusularaazi OpoJloTryiblH JyHAaX HAc, OOIOBCPOJIBIH TYBIIMH,
Oaliraigb OpuHBI TaJaapX O©MHOX MAIUIAT, XaHJIATbIH ©OPUIeNIT 39P3T XYUHH 3YHICHIT
TOOLIOXK, M3II3JUIMIH LyTIyynaiT, O0JIOBCPYYNalT, MUHXWIT? XUHC3H. TyyHWI3H
CYpryyJIMiiH OOJIOH aiiJ1 OpX, CYMBIH TOBJ] XUMTJICOH MOJI TAPUX, XOT aHTHIIAX, M3
TYI33X 33p3T HOJIeeJUINIH aXIIyyAblH Lap XYp33, YaHAPBIT 0apUMTKYYJICaH.

Yp ayn:
Cynanraassl Yp AYH[ Japaax Tojl a)XUIIaITyy/ rapcaH:
1. Cypar4ablH MaHJail1aJ1 60AUTOOP X3IPIKUK, OycABIT YPHAJIAH TyYAaK
oaiina. OKO xyObiH cyparun 2022 0HOOC 3XJI9H OaT IHHH YUY YT TIU9p
HOJIOOJTUIH OJIOH KJIBIT OWE MaaH 30XHOH Oairyymk3d. JKumanbam,
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“Xamaanaaa Mo Tapbs” asHbl Xyp39Ha 200 rapyit Moa, OyT ceer Cypryyib
OOJIOH ailyT epXYYAMITH XallaaH ] TaphCaH Hb MOIDKUITTIH TAMIXI TUTIIICOH
YP AYHT3H YHIA OOJCOH. “XOroo aHruibs’ asHbl XYPIIHA CYpryyIuiH
OpYMH, CYMBIH TOBHWH XOTHIH CaBHYYIBIT TOPOJIKYYJDK, aHTWIAH SIIrax
ypuainra Oyxuil mocrep, 3yparT XyyIAChIT Cyparduji 6epcaee rapracad 00JHO.

2. OJI0H HUMTHIH XaH/J1ara, OpoJIOOH/I 3ep3r 00PUJI6JT OpcoH. Upranuiin
XyBBbJ 0aliraib OPUHBI ACYYIJIBIT “TOPUITH XX QXKHUJT’ T9XK Y3131 XaH 1araacaa
aakMaap TaTTal3aX, XYYXOYYOUHH caHaadwira, TyymuTad Oaimamnnm
XYHIDTTAATIN XaHJaX 3XUICOH. DLAT 3XUYY XYYXAYYA? XallaaHaaa MoA
TapuxX CaHAAYMITHIT JDMXKIDK XalllaaHaa MOJ TapbX, alluIiacaH 3airaa
aHTUJIAH 6reX, XOr XasArjyiaa aHTWiax, JaxWH alluriiaXx apra 3aMbIl Cyajiax,
XOPIMKYYIIAX 39PTIIP depar Oalraspaaa 3ATIH XaHaIara Ouit 00K 9XIJICOH.

3. Mmdauaa Tyrasx, DaxXuM XIp3nmar 3eB amuniaxk 4vaacan. Cyparuua
[IaXuM TIOCTEp, YpHaira, “ammriacaH 3airaa XuUranp3i” “YHoaaHbl CaBHBI
Oerniee Xuilx” racoH Xakpuar Oailpiyynax 33par MR TYTI9X IIHHAIAT
X3I09PHUIAT caHAawWIIaH XIPATKYYIICIH. DHD Hb XYYXAYY ©0PCI06 36B MOIIJIAT,
MOBIIIAIITIH OOIOXBIH 39PIrLRd Oycliaa HONeeneX, HNUTMUIH Xapuylyiararai
HPTIH OOJIOH TOJIOBITIK Oalraar xapyyicaap OaifHa.

4. XaMTBIH OpOJIIIO0 Hb TOITBOPTO# Yp AYHA XYprax OaiiHa. CynanraaHbl
SIBIAJ] OJIOH HUATHWH TyHI OalTab XaMTaallIblH TajlaapX OMJITOMT, yxamcap
caibkup4, ©MHO Hb OpOJILIOTTYH OalicaH aill epXyya 4 XOT aHTHIDK 9X3JICOH,
MOJl TapbCaH, JaXWH OOJOBCPYYNANT Pyy aHXaapcaH 33pA3T TOXHOITYYA
rapd 3X3JICOH Hb KJIYObIH Cyparduj OOJIOH OarmiifH XyBbJ TaJapXyyIITai
ypamTaii caHargak OaficaH. 3apuM epX 6epCIAWiH caHaadyuiIraap MOIHBI
ycanraaHJi aHxaapd, Xepc Xamraanax OOpaoo XUHIAT OoyicoH OaiiHa. JHD
OYXHD3C XapaxaJ CypardslH YT aKWjIaraa Hb HAT yIaardifH CypTaTdriraa
Oyc, ypT XyrauaaHbl XaHJIarbIl ©0pUIOXe/] YUIIIICOH Yp AYHTHH 0ok Oaiiraa
Hb Xaparjax OaifHa.

JAyruaar:

bup Oaliranuiin Hal3yyq 3K0 KIyOBIH XYYXAYYA MaaHb LEOJDKHITOA HOIOOIK
Oy#t XYUWH 3YHIICTIH TOMIXA dyXaji YYPAT TYHIDTIIK agHa. DHIXYY OpOJIIo0 Hb
36BXOH MOJ] TapuX, XOT I[PB3PJIX 39P3r XyBb XYHHUH TYBIIHHUH Y axuiaraaraap
Xsi3raapiargaxry, XapuH WIYY 6preH XYp33HI, HUHIAM, OOA/IOrbIH TYBLUMH[
HOJI00JI0X O0O0JIOMKTOH T2k OYrHYK OaiiHa. KiyOblH THIIYYD UEIDKUITHHH
IIAJITraaH, Yp JaraBpblH Tallaap MIAJIAIII) AIMLIYYJLK, Oycaax TYI3ICHIIP OJIOH
HUUTUAH OMITONTHIT HAMATAYYIHY. MOH OpOH HYTTHIH Oalryyiiaryyarail xaMTpaHn
OIXKyyJIaX, HOXOH CIPIIIX AMKUJII OPOJILOX, YIAMIKIAJIT MaJl MajlJlaraaHbl apra
0aApUJIBIT CYPTAJIYIaxX, MAJBIH TOO 6COJITOA OHII YaHAPT WYY aHXaapax 33par
Hb HOJDKUITHUT Oyypyymnaxan OOIWTON XyBh HAIMIP OpyYJIax Tal J33P ©6pCIuiiH
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Iyy XOOJIOWT00 XYPraXk, CaHal CaHaayuiira raprat, OOAJIOr0 HMIMHABIPT HOIOeNIeX
yaJBapTai npraa 00JI0H TeJIOBIIUX Hb LIEJDKHIT I'9X TOMOOXOH acyyUIBIT INHABIPIIX
yPT XyramaaHbl TOTTBOPTOM mmmiasn OomHo. DKO kinyOblH Vil axuiiaraa Hb
UpraauiiH Oairanb OpYHBI XaHUIATHIT TOJIEBIIYYISX3I YHITIH XyBb HOIMID OpPYYIDK
OaiiHa. DHAXYY )KULITHHT OOAJIOr0 TOAOPXOMIoruua, Oairans opuHbl Oairyynaryyn
0O0IUIOTO, TEJIOBIIOI'OOH186 TYCIaH, TOITBOPTON CaHXYYXKWIT, AIMXKIAI Y3YYJIIX
maapuiarataii oM. Laamgaa sH9xyy Typumiaraa Oycal cym, Cypryyianyaa] TYT39H
IPITPYYRX, oycuitH KO KiIyOBIH 360BIIOTOOH 30XHOH OAWTyymax TeJIeBIOreeT
aXuuIax OalHa.

Tynaxyyp yr: Oxo kiy0, cyparduiiH MaHjaiian, HPTIIUAH OpOILOO0, Oalranbm

33ITHN aMbJpall, HOJIOOJUTUMH aXKWJI, HOJHKWITUIH 3CPaT Yl akKuliaraa, MoJi Tapux,
XOT' aHTUJIax.
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PATTERNS ACROSS CLIMATIC GRADIENTS IN
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Uuriintuya Munkhbayar'?, Tulga Enkhjargal’, Khishigmaa Batsaikhan', and
Punsaldulam Dashnyam'
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Abstract

Soil fungi play vital ecological functions, including organic matter decomposition,
nutrient cycling, and forming symbiotic relationships with plants. These functions
sustain soil fertility and underpin ecosystem resilience, particularly in arid and semi-
arid regions where fungi help buffer against desertification. Environmental changes
can alter fungal diversity and community structure, directly impacting ecosystem
functioning. Mongolia, with its wide climatic gradient, offers a natural setting for
studying climate-driven shifts in fungal diversity and communities. However, there
are limited studies covering the Mongolian soil fungal community and diversity
patterns across distinct climatic conditions.

Amplicon sequencing is an effective method for characterising fungal community
composition and diversity. However, primer selection could introduce a bias due to
varying levels of taxonomic coverage and resolution. In this study, we compared the
performance of two commonly used primer sets—targeting the ITS2 region and the
18S rRNA gene—in capturing fungal community composition, diversity, and their
relationships with environmental variables, including climate, geography, and soil
characteristics.

We collected soil samples from 26 sites across Western and Central Mongolia,
selected to capture variations in mean annual precipitation (MAP) and to represent
four ecological zones: desert, desert steppe, forest steppe, and forest. At each site, five
topsoil samples (0—15 cm depth) were collected using the 5-point diagonal method,
resulting in a total of 130 samples. DNA was extracted from sieved (1 mm mesh) using
either the DNeasy PowerSoil Pro Kit (Qiagen, Germany) or the CTAB method (for
desert samples). The ITS2-2 region was amplified using the fITS7/ITS4 primers, and
the 18SV4-1 region using the TAReuk454FWD1/TAReukREV3 primers. Sequencing
was performed on the Illumina Novaseq 6000 platform (Guangdong Magigene
Biotechnology Co., Ltd, China). The raw paired-end reads were quality filtered with
FLASH and Btrim, clustered into OTUs with UPARSE, and assigned taxonomy using
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UNITE 8.3 database for ITS dataset (hereafter ITS) and SILVA 138.1 for 18S dataset
(hereafter 18S). To account for sequencing depth variability, OTU tables were rarefied
prior to diversity analyses. Fungal sequences were manually picked from the 18S
dataset and used for the analyses. The rarefied OTU tables were used to calculate
taxon relative abundances, alpha diversity metrics (OTU richness and Shannon
index), and beta diversity metrics (Bray-Curtis dissimilarity). Statistical analyses
were conducted in R (v4.5.2), using the vegan package for ecological distance and
Mantel tests, microeco for microbial community analysis, and dplyr and ggplot2 for
data manipulation and visualisation.

The ITS identified Ascomycota (91.87%) as the dominant fungal phylum,
with lower proportions of Basidiomycota (2.99%), Mucoromycota (0.08%),
and Chytridiomycota (0.24%). In contrast, the 18S revealed higher proportions
of Basidiomycota (18.74%), Mucoromycota (14.56%), and Chytridiomycota
(16.71%), along with Ascomycota (21.24%). Thus, Basidiomycota, Mucoromycota
and Chytridiomycota were significantly underrepresented in the ITS. Additionally,
the 18S contained a higher proportion of unclassified reads (7.28%) compared to
ITS (4.02%). Minor phyla, including Mortierellomycota, Chytridiomycota, and
Mucoromycota, were detected at low abundance in both datasets, but were more
prominent in the 18S compared to ITS. Notably, the ITS detected a higher number of
fungal taxa in our study. The higher variability of the ITS region enables species-level
resolution but often overrepresents dominant groups such as Ascomycota, whereas
18S primers capture broader taxonomic patterns at phylum and class levels but lack
species-level detail. Differences in taxonomic representation between the primer pairs
introduce further biases, particularly in phylum-level analysis. Some phyla, including
Chytridiomycota and Mucoromycota, which were detected by both primers, showed
clear distinct environment dependencies in the 18S dataset, but not in the ITS dataset.
Specifically, in the 18S Chytridiomycota showed strong positive correlations with
MAP and total soil organic matter (SOM), and strong negative correlations with
mean annual temperature (MAT) and soil pH. Whereas, in the ITS, this phylum was
correlated with only soil pH, indicating that the observed environmental patterns were
primer dependent. These discrepancies emphasise the importance of using different
primers to obtain a comprehensive profile of fungal communities.

Fungal alpha diversity (OTU richness and Shannon index) showed consistent
patterns along climatic gradients. OTU richness was positively associated with MAP,
with R? values of 0.49 (p < 0.001) for the ITS and 0.33 (p < 0.001) for the 18S. In
contrast, both datasets showed negative associations with MAT, with R? values of
0.34 (p < 0.001) for ITS and 0.17 (p < 0.001) for 18S. These results suggested that
more climate-sensitive groups were detected by fITS7/ITS4. The Shannon indices
followed similar trends, though the associations were slightly weaker (MAP R? =
0.45 and 0.20, in ITS and 18S, respectively; p < 0.001, and a negative dependence
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with MAT R? = 0.18 and 0.14, respectively; p < 0.001). Furthermore, we performed
Mantel tests to assess the influence of environmental variables on fungal community
structure, as represented by the Bray-Curtis dissimilarity index. The results exhibited
a similar trend across both ITS and 18S, with community structure showed the
strongest relations with MAP and MAT (p<0.001). Then, followed by plant cover,
longitude, latitude, soil organic matter (SOM), and soil moisture content (SMC), each
showed a significant relation (p<0.05). However, pH was significantly associated with
community structure in the ITS dataset (p<0.05), but not in the 18S dataset (p>0.05).

In conclusion, understanding soil fungal diversity is crucial for sustaining soil
health and guiding strategies to mitigate desertification in Mongolia’s arid ecosystems.
Our findings highlight a strong influence of climate (MAP and MAT) on the fungal
community in Mongolian soils. Both ITS and 18S rRNA markers provide valuable yet
distinct insights into fungal community composition, while capturing similar patterns
in the impact of climate variables on diversity and community structure. The ITS
primers (fITS7/ITS4) were particularly effective for detecting species richness and
resolving fungal community composition at fine taxonomic levels, though they tend
to underrepresent certain phyla. In contrast, the 18S primers (TAReuk454FWD1/
TAReukREV3) could offer broader taxonomic coverage, but lower taxonomic
resolution. The study underscores the complementary nature of different primer
sets and contributes important insights into fungal community diversity across
environmental gradients.

Keywords: Fungal community composition, fungal alpha diversity, fungal beta
diversity, ITS region, 18S rRNA
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Abstract

Soil is a biologically active and porous medium forming the uppermost
layer of the Earth’s crust. It plays a critical role in supporting plant growth
and maintaining terrestrial ecosystems. Beyond providing physical support for
vegetation, soil contributes to ecosystem health by filtering and degrading harmful
substances, as well as cycling carbon and essential nutrients. These functions are
vital for long-term productivity and environmental sustainability. However, soil
degradation and erosion, driven by climate change and intensified human activity,
have emerged as major global environmental challenges. Soil degradation poses a
critical threat to agricultural productivity, biodiversity, and ecosystem functioning.
A major consequence of this process is dust pollution, which not only accelerates
land deterioration but also exposes the environment and human populations to toxic
elements. Existing mitigation strategies are often constrained by limited effectiveness,
sustainability, and environmental safety, underscoring the urgent need for innovative,
eco-friendly solutions. In this context, microbial extracellular polysaccharides (EPS),
macromolecules secreted by diverse microorganisms, offer considerable potential.
Widely recognized for their industrial applications as thickeners, bio-emulsifiers, bio-
flocculants, antioxidants, and antimicrobials, EPS are also increasingly valued for
their capacity to enhance soil aggregation, improve fertility, and reduce erosion and
dust emissions.

This study aimed to (1) isolate EPS-producing bacteria with potential for
improving soil properties, including water-holding capacity, wind erosion resistance,
and aggregate stability, and to (2) evaluate the effectiveness of EPS-producing
bacterial strains and/or extracted EPS in reducing airborne particulate matter generated
by wind erosion. Ultimately, we propose the development of a microbial EPS-based
soil enhancer and dust suppressant in alignment with the principles of sustainable
development.

To accomplish these goals, we collected soil samples from 26 ecologically
and climatically diverse sites across Central and Western Mongolia in June 2022, from
which 430 EPS-producing bacterial isolates were obtained. Among them, 134 isolates
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produced high levels of EPS (500-1100 ug/ml), while 258 isolates produced lower
amounts (<500 pg/ml) in the selected medium. 16S rRNA gene sequencing revealed
that EPS-producing strains mostly belonged to the genera Bacillus, Paenibacillus, and
Rhizobium. Following extensive screening for water-holding capacity, emulsifying
activity, flocculating activity, and compositional stability under different cultivation and
nutrient conditions, we selected strain Rhizobium sp. 25a-11 for further investigation.
Its partial 16S rRNA gene sequence shared 98.81% identity with Rhizobium vallis. To
optimize EPS production, we assessed the metabolic versatility of strain Rhizobium
sp. 25a-11 using the Biolog EcoPlate™ system, which revealed a broad capacity to
utilize diverse carbon sources. The highest substrate utilisation was observed for
simple sugars and sugar alcohols, particularly D-mannitol, which led us to select
Yeast Mannitol (YM) medium for cultivation. Furthermore, we tested the effect of
osmotic stress by adding Polyethylene Glycol (PEG) 8000 to the cultivation medium.
The maximum yield of EPS (8.5 g/L) was achieved in YM medium containing 10%
(w/v) PEG 8000. This suggests that EPS production may serve a protective role under
osmotic stress conditions.

Next, we evaluated the soil-enhancing potential of EPS extracted from Rhizobium
sp. 25a-11 (hereafter EPS), focusing on its effect on soil aggregation, water retention,
and dust suppression. Treatment with 0.25% (w/w) EPS and bacterial supernatant
significantly increased the mean weight diameter of soil aggregates, showing a
162.5% improvement over water-treated control. We further assessed the stability
of soil aggregates using the ASTM D440 — 86 (Standard Method of Drop Shatter
Test for Coal). Soil aggregate stability increased by 4.75 to 6.24 times in EPS-treated
samples, indicating substantial improvements in aggregate mechanical integrity.
These results indicate that EPS and bacterial supernatant treatments substantially
promote aggregate formation and enhance the mechanical integrity of soil aggregates.
Furthermore, we evaluated the effect of EPS on soil moisture retention by measuring
moisture evaporation from soils treated with EPS solutions at concentrations of 0.5%,
1.0%, 1.5%, and 2.0% w/w, compared to a control treated with distilled water. The
1.0% EPS treatment exhibited the greatest anti-evaporation performance, and further
increases in EPS concentration did not show improvements in slowing down the
evaporation. The 1.0% EPS-treated soils showed slower and more uniform moisture
loss, while the control experienced rapid drying in the initial hours. These results
confirm that EPS enhances soil water retention capacity. Finally, we tested the efficacy
of EPS in reducing soil erosion and particulate matter (PM) emissions induced by
wind (10 m/s) using sandy and clayey soils. EPS-treated samples exhibited 11.32—
13.04-fold less soil mass loss than controls. In parallel, airborne particulate matter
(PM) concentrations were monitored using the PurpleAir II sensor, a real-time, laser-
based air quality monitoring device designed to detect fine particulate pollutants
(PM1.0, PM2.5, and PM10). A 0.25% (w/w) EPS application significantly reduced
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PM emissions. Specifically, PM1.0 concentrations decreased by 2.22-8.84 times,
PM2.5 by 3.93-6.25 times, and PM10.0 by 4.38-6.22 times across all tested samples.
We extended these tests to pulverized coal samples, where EPS treatment reduced
PM emissions by 4.45-fold relative to water-treated controls. The Drop Shatter Test
also showed a 6.5-fold improvement in the stability of coal pellets in EPS treated coal
samples compared to the control. These results demonstrate that EPS extracted from
Rhizobium sp. 25a-11 markedly enhances resistance to wind-induced erosion in soil
and coal samples.

In conclusion, EPS produced by Rhizobium sp. 25a-11 significantly improves soil
physical properties, including aggregate stability, moisture retention, and resistance
to wind erosion. It also shows strong potential in reducing dust emissions from soil
and coal, supporting its application as a green and effective soil amendment and dust
suppressant. These findings contribute to the development of sustainable microbial
EPS-based solutions for mitigating soil degradation and enhancing land resilience in
arid and semi-arid environments. Building on these findings, future work will focus
on scaling up the application of microbial EPS in large-scale outdoor trials to evaluate
its effectiveness under real-world environmental conditions.

Keywords: Rhizobium sp., exopolysaccharide, soil aggregation, soil aggregate
stability, wind erosion, anti-evaporation, particulate matter.
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MOHI'OJI VJICAZ 3YABIH TAMIIUI'T JTACAH 30XHUIIOX
YAIBAPBIT" HOMIIAYYJIIXIA ‘HOI'Il OPYYJ MOH®
XAHIAJIAT'BIH X3P3I'123, BOJIOMXK

O. I'spantHomun', H. [[ppmaa’

IMYUC, YTCOVXHYC-uiin Huiimutin youponazoli moHxum

Opuna:

Monron Yic razap 3yWH Oalipiiaj, 3X Ta3pblH 3PC TAC YYP aMbCTall 33priIdcdd
XamMaapaH IDIXUUH Aylnaapan, Yyp aMbCrallblH ©epuieNTe] XaMTHUHH SPUUMTIU
eptex Oyt 10 opubl HArT Toouormaor.’” 2020 oHbl Oaiimaap MoHron YJChIH HUMT
HyTar A3BCIAPUAH 77 XyBbJ LOJDKUIT, 03TU33IpHIAH JOPOiTON Widpy Oaliraa Hb yyp
aMBCTAITBIH ©OPUJIOINT HONIOOIDK OYHT MIDPXUMIDK OaitHa.! Yyp aMbcraisia eopuiesnT
Hb TOJIOPXOH XyramaaHbl TYpIIHJ aXWIJIarjgax 1ar araap OOJIOH araapblH XOMHIH
eepwIeNT oM. MoHron VYiacajl yyp aMmbCrajiblH ©OpWIONTHHH YiIMaac MHeJKUIT
00JIOH 02MYIIPUIH JOPOUTON XypAauTaid HIMATIMK Oyd Hb 3yIbIH JAaBTaMK OOJOH
IPUUMKIIMHAT ©CTOXOJ] XYPIYK, YIMaap KWl Oyp OJOH MSHTaH MalTdUH OpPXHUIH
aMb)KUpraaH coper HeJee y3YY/K OaiiHa.

3ynbIH TYYX3H TOIM:

3yn #b Monrou Yic 60moH TeB A3uitH opHYyyIa TOXHOAIOT TOXOPXOH KUTHITH
Lar araap, yyp ambCrajblH HOXII®JIOOC XaMaapaH TOXUOJJIOT OHIION TaMIIHUIT
Y393 FOM. DHAXYY TaMIIUT Hb ©BOJ, XaBPhIH YIHPAI HWXIBUIDH TOXHOJIIIOT
0erees; X3T WX XYHUTPANT, MX XOMKIIHUH mac, ORIUIPHUIH XOMCHON 33Pradc
[manTraajad Majl CypTHITH XOpOTIoN XYpraadr. 3y/ Hb [laraa, Xap, ToMep, TyypaiH
IPX MATYWIPH aHruiaranar. Mouron Yic enrepcen 80 xunmitn Typia 1944—1945,
2000-2002, 2010-2012, 2015-2016, 2022-2023, 2023-2024 onyymaa XYHJ 3yIbIT
naBaH TyyncaH. 1944-1945 oHbl 3y Hb TYYX?H /19X XaMTHHH MX TaMIIUIT Y33TA31
Oaiican Oereen man cypruitH 37% Oyroy 9.7 cas xoporacoH. 1999 onn ManeH TOO
33.5 casn xypeaH 9 1999-2002 oHBI X00pOH[ IypBaH y/aa TOXHOJICOH 3y/AbIH yiIMaac
11.2 cas man xopormkd3. 984 manbiH Too Tonroi 2009 o x93 44 casm XypTan
eccoH. 2009-2010 ong maxuH 3yaan 8 casi OpYUM Majl XOPOTIICOH. XaMTHITH UX Majl
xopormcoH xmin 2009-2010, 2023-2024 oHBI 3yObIH Y€ OYPTTATANK, HAUT MasblH
31.5%, 16.2% Hb XOPOTJCOHOOC HUIIIM 31uiiH 3acart xyHapan yuupcan.” UNICEF-

7 United Nations Development Programme. (2024, June 4). Moneon Yacein moemeopmoti

UpIIOYUH MON0o: YYp ambceanblh 00punoam, OUONOSULIH 010N AH3 OAIONbIH OOPOUMOI,

yoncurmmati mamysx Ho. UNDP Mongolia.

United Nations Development Programme. (2024, July 10). Moneonvii 20660 yondicunmmaii

momysx.: BYY mypuinaea - noexen capessnm 6a oasan myyiax apea xamaicr3. UNDP Mongolia.

9 Socio-Economic Impact Assessment Of Dzud 2023-2024 & Development Of Dzud Resilience
Strategy. United Nations Mongolia.
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uitn SitRep-n mypacanaap 188,300 XyH 3yIblH HelleeHX HIyyn Oalianmaap epTceH
Oereen yyua 80,215 xyyxam 6artcan I3CciH CydairaaHbl TYTHIITHHAT XAWKI). MeH
TyxaiH Tainana 4,957 mamuun epx 70%-uac I35 Mal aljcaH 3K TAMIAATIACOH.
HYB-piH Xymyymmoruita xopar apximax razap (OCHA)-smH MamdncH?p 2023-
2024 oHbl 3ynbIH ynMaac MOHTOJIBIH HUMT MamuuH epXuiH 80 opuuM XyBb LIyyA
0osoH 1Iyyn Oycaap epTesk, MaJBIH XOPOTAON 7 casa XYPCOH Hb CYYIUiH 50 sKui
TOXMOCOH XaMTI'MIHH OHA6p Y3YYIITYYAUNRH HAT FoM. MaJblH XOpPOTAJIBIH Yy SAUIH
3aCTHHH anmaraan orpomiooroop 1.2 ux Hasg terpert (300 cas am.momiap) XypeoH
rak J[pnxuiin OaHk nypacan'’. DHAXYY Yill siBOai Hb CyYIuitH 20 KU TOXHOICOH
TypaB Jaxb XaMTUHH XYUYTIH 3y1 06reej] yyp aMbCTalIbIH 00PWIONTTIH X0I000TOH
OaliranuifH TaMIUTHHH JaBTaMK, SPUUMKHI HAOMATIMK Oaifraar xapyymk Oaiina.
2023 oHBI 3yABIH TOJ OHIIOT Hb 36BXOH MAaJBIH XOPOTIJIOOp Xs3Taapiiarmaaryi,
XapuH HUHTMHIH TOTTBOPTO# Oaiinani mryyn HeieeJceHn opluHO. Man ax axyin
Mowuroner JIHB-niten 10 rapyit XyBb, X67106 OpOH HYTTHHH ©pXHHH OpioreiH 70
XYpT271 XyBuHr Oypayynmar.' MitMasc ManbslH acap X XOpPOTIOJ Hb 30BXOH JIUIH
3aCTHHH YHAIT OyC, HUUTMUWH TYH3TUH XSIMPAJIBIT JaryyscaH.

3yabiH yp naraBap:

3yIbIH Yp AaraBap Hb UXIBUWISH MaJIbIH XOPOTAOJ, HAWHH 3aCTHIH ajliarJibH
X2II03p33p WPAAT. ManuaslH HUHTOM, SIUWH 3acTHHH Oaimana epXuilH Opiioro
0OJIOH XyHaliJ]aH aBax 4aJBapblH OyypaJsT 33pAT OJOH TaJT 3PCA YYCT»K OaiiHa.
I"coH Xomuit 9 3yABIH Yp JaraBap YyIadp Xs3raapiarnaxryid. YHIICHUN OOJIOH OJOH
YIACBIH CyAaliTaaHyYIbIH YP JYHI3C JYTHAXA 3y/ Hb 30BXOH 1Al YypbIH Y3311 OyC,
XapUH XYH aMBIH 3PY Y MOH 00JIOH MaJTbIH AM33T Oaifai, 6airarb OpIHbI JOPOUTIIBIH
LIOTI[ WP OOJIOXBIT Xapyyk OaiiHa. ToapyynOan, 3y Hb MaTUYABIH 3PYYI MIHAI
XYHCHUHA XOMCJIOJ, CATIA3YWH AapaMT YYCIIX, MaJIbIH 3PYYJ MIHAUUT TOPOUTYYIIK
OBWIOMTIUI Oaiijan OOJNIOH X331 Xasx Y33MIMHT HAMAIAYYIRX, Oadraib OpuYHbBI
TOHIBIPT Oaiiman amgaraax, XepCcHUH IBAPIIT Ouit 00710X, HOTOOH OYpPX3BU aljarmax
33PAT HOXIIOYY/I YYCIX 0a ypraMIiIbiH TOPOII 3yl 0aracak, 3KOCUCTEMHUITH TOPOIKUIT
Oyypax 3amaap TOHIBIp anmarmaHa. MeH, maBTaMyKTail 3yl Hb OalTanb OPYHBI
TOHIBIPT OANIIIBIT ANJArTY YK, SKOCUCTEMUNH COPIIITUIT yraampyyaaar > 3ymaac
YYZIITOH MajbIH XOPOTAON Hb X6J106 OPOH HyTraac YiaanOaarap XOT pyy IIHWDKHH
CYYPBIINX X6J6JITOOHUHUT SPUUMKYYIIAT 06ree ]l NIMDKUH CYyYypPbIICaH OYJITYYa r3p
XOPOOJIONT TOBIIOPOX, A OYTAI, TOPUUH YHITIHUITIIHUN XYPTIIMK Oara, XYHCHUN
AloyAryW Oaiijan anjaracaH, XYH aM HXT3H Oycal CyypbIIMX IIaiTraaH OoJIOr.
Tyxaiinoan, Hamxwitn bankaer 2024 onsl cyganraaraap 2010 onx 3ymbH mapaa Tap

10 World Bank, 2024

' YCX, 2023

12 UNDP, FAO, IFRC etc. Socio-economic impact assessment of dzud 2023-2024-3k0CuCTeMHUIH
60IIOH MITH 3aCTHIH HOIO6IUTNITH TOO1I00
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XOpOooJUTbIH epxyyauitH Too 40,000-aap HAIMAIICOH 06ree] Xeaee OpOH HyTraac
IIIDKAH UpCoH upranuitdH 40% Hb aXXUITYH, aMbXXUpPraanbl TYBIINH JOOTYYp Oaiican
'YK YHADBIDKIS'. SIMOH YICHIH XaMThIH aKHJUlaraanbl HUArAIMIATUAH 2023 OHBI
212 epxuilH AyHJ XUICOH Ccyaanraaraap 3yAblH napaa epxuiiH opioro 30-60%-nap
Oyypcan 601 mamuneiH 60% Hb ep TaBbcaH, 40% Hb YnaanOaatap XOT pyy HYYCOH
IPK yp AyH rapusd.'* Mamdua 3yaplH Japaa TeOpPeec TyClaMX XYJI99X XaHyiara
HAOMOTAK, JIUIH 3aCTUIH YaaBX Oyypd, 3apuM OyC HyTarT rap OyJI canaiT HIMITAIX,
CYypryyjauiH HacHbl XYYXJYYI Cypryyivac 3aBcapjiax 33p3T HUWIMHUHH ceper yp
JaraBpyy[ aXuriarjacan OaiHa.

CynanraaHsl apra 3yii:

DHIXYY cymanraaraap Mosron VYacam 3yIblH TaMIIUTT MaTdblH JacaH
30XHUIOX YagaMKuir HAIMArIyymaxan “Llorm spyyn maug (One Health)” xanmiarsir
HIBTPYYIIIX XOPITIID, OOIOMIKHHIT TOMOPXOHIOX 30pUITOTON. DHAIXYY cydanraa Hb
0apuMT OWYTHITH IIWHKWITIOHUH apra 3y Tyaryypiacan 6ereesa yHAdCHUH 00JI0H
oJI0H yIIchIH 20 rapyi cymanraaHsl TaiiaaH, OOIIOTEIH OapUMT OWUITHHT XaMpPyyJICaH.
Yyun:

e Monron YnceiH baiiranbs opuuH, asjian XKyya@wlalblH siaM, XYHC, X600
aX axyi, XeHI'eH YWUIABIPUKH saM, YHIICHUU CTaTUCTUKUUH XOPOO 33p3T
OalTyyJIarslH CTPaTeTHiH OApUMT OWUTYYI;

e HYbB-bin XyHe, Xenee ax axyiiH Oairyymnara, JpnxuitH Dpyyn MoHauiia
baitryymmara, HYb-pm Xerxkiuitn Xetenbep, J»nxuiitn bank, KAUKA
39P3r OJIOH YIICHIH Oaiiryymnarsin MoHron Yican XuicaH cyaanraa, Taiias,

e “Disaster Risk Finance and Anticipatory Action” TEXHUKHITH TalijIaH;

e “Development Impact Assessment” ypbauuicaH CyJairaaHbl TaiJiaH 39par
OarrcaH.

BapuMT OWUryyIUir IIWHKIOXAD KOHTEHT aHalM3 aprbil alluriaH OapumT
OMUTYYIUHT 36BXOH JKarcaaH TOMIAIIAX OyC, TOJ COMIB, TaBTATICAH acyyaasl 00JI0H
ysIaa XaMaapibll CHCTEMTIUIA3p TOJOPXOMIIOX 3amMaap TYH HIMHKUIT? XUHCIH Hb
CyZAaJIraaHbl I'OJI OHIUIOL FOM.

Tyxaiin0Oan, Monron VYacein baiiranb opumH, asian >KyyawilaiblH siaMm, XYHC,
X0/100 aX axyW, XeHTOH YMIIBIpUMH saM, YHIICHUM CTAaTUCTUKUMH XOPOO 33p3r
OaliryyiiarslH Tapracal CTpaTermidH OapuMT OWYryyA Hb YHADICHHE Oomioro,
XOTKIJIMIAH YNT XaH [JIarbIT TOMOPXOUIICOH 3X cypBaspk 60osicon. Xapun HY b-via XyHC,
X006 ax axyiiH oairyymiara (FAO), Jsnxuiin a3pyyn MaaauiiH Oaliryymiara (WHO),
HYB-bi1 Xorximiin xetentep (UNDP), [lanxuiin Bank, JKAVIKA 33par ooH yicsiH

13 FAO. (2024). Disaster risk finance and Anticipatory Action in Mongolia: Lessons from the

2022/23 dzud.
14 JICA (2024, March). The Data collection and confirmation survey for Dzud countermeasures
(climate change adaptation measures) and resilience building in Mongolia.
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OaliryyiiarslH TaiijaH, cyJalraaHyyl Hb 9Ar33p OOIJIOTBIH X3PATKUIAT, YP HOJIeer
OJIOH YJICHIH JXKHMIINT OOJOH 36BIOMXKTIH YSUIAyylIaH YHAIPX O0JIOMXK OnrocoH. MeH
“Disaster Risk Finance and Anticipatory Action” TeXHUKMIHH TaiJlaH Hb TaMIITHAH
SPCIIUIH yAUpIUIara, CaHXYYKWITHHH 30XHILYYJTalIThIH YyXJBII TOZOTTOCOH 00
“Development Impact Assessment” ypbauuicaH cyaairaaHbl TaiiaH Hb OOIJIOTBIH
XOPITKUITUNH HUMTOM, ITMAH 3aCTUIH HOJIOOIITUUT YHAJIAX apra 3YWH Xypaa3r caHal
0O0JITOCOH.

3yAbIH 3PCATUITH ICPIT XIPITKYYJIK Oyl apra XaMuKIIHYY
Momnron Yican 3yAplH JaBTaMK, SPUUMIKHIIT KHIIIC KU HIMITACIIP Oaiiraa
Y 3yAbIH ACPAT apra XAMXKIIHYY/A HMXIBWISH TYpP 3YYPBIH, LOTI[ OyC, acyymibIr

15 Tyxaiinban, OIOH YICHIH OaWryyiaryyabH

XOUTIUTYyJIcaH IIWHKTIH OaliHa.
TOMIKITIRP 20222023 OHA 3yABIH SPCAMUT Oyypyyaaxaa YAIIICIH TEXHOIOTHIH
JOBIIMITYYA HOBTPYYJCOH. YYHI: Iar YypblH TaaMamialj CyypHIICaH ESpOHXUIl,
OalpuuIBbIH MAIRIIIHHT 6onoBepyynax PRISM cuctem, raMIIuIT eprex Marauiantai
OyC HyTTHIH HOXLeIUNT OOAMT LArT XsHaX, SPCANIMIT YHAIIX, Xapuy apra X3MxK33
TOJIOBIIOXO]I 30pUYNATJICAaH Ta3pblH 3yparT CyypWJICaH M3A3JUIMHH CHCTEM, MOH
Dzud Index 33par mOBIIMATAT TEXHONOTHyH OartcaH. ['9coH Xomui 9 3apum Oyc
HYTIYyZIaJ MHTEPHAT, YTAaCHBI CYJDKI? XaHTANTIYIH yIMaac 5Ar39p CUCTEeMHUIHH OYpaH
alUmIIaNT Xs3raapiaaraMan OaiiHa. MeH, XYMYYHJIITUHH TYCIIaMKAUH XYpPIIHI
2024 onn AszuitH XerkiIuiH baHK 3y[blH TaMIITUIH Xapuy apra X3MKI9T JIIMKHUX
30pmiroop 2.8 cas aM.JOJUIAPBIH OYIANTTYH TyCIaMKHUT y3YyncaH. Men HYb-vH
XerkiuiiH XeTendep 3yabH raMmmruitd yeap 50,000 am.jonmapsiH AMKIAT Y3YYIDK,
Xosn, Hopuon, Cyx0aaTap alitMIHITH SM33T MaTdaal TyCclIaMK XYpPra, JMUNH 3acar,
HUHTMHITH HOJIOOJUTUIH YHAIITI3 XUIK, 004710r0 00JI0BCpyyaaxaa YHIIICIH Cynanraa,
30BJIOMXK rapraca.

Yp AyHA Hb “3yA-IIWDKWIT X6A6ITreeH-s11yypal-3KOCUCTEMUHH JOpPOHUTON”
TICOH MOWIOT yiaM JaaMKHpPd Maj aX axyHH TOTTOJIIOOHBI (XYH, Majl, 03433p)
TOTTBOPTOH Oaiinang XyHAPA YYCcHK OaliHa. MOHTOMIBIH OPHBI XOA0OTHIH HPTIIUIH
HX3HX Hb MaJl & axyla TYIIMDISH aMblapaar 6erees 3H» cajioapT yyp aMbCraslblH
©OpWIONT XYYTOH HeJeesuk Oaiiraa Tanaap OWUYCIH. YiMaap SAYYpIBIH TOHpOT
YYCTRIAT TOMUUTYH XYHCHHM aroynryd OaluIblT algarayyiK, OpPXUHH TYBITHH
XaMTUIH WX XYHAPIIMUr yupyyinar OaiHa.'® Yp IyHA Hb Mamduj aMbXHpPraaHbl
9X YYCBIPI? AOaXK, SAyypall, aKUITYUIIII OpTexX, yIMaap TeB CYypHH rasap pyy
TOJIOBIOITIYHIIp MIHDKUH CYYPbLIMXaa XYpIor.'’

JyrHaam y3B251, MoHTOM Yicaa X3pamKInK Oyl 3yIbIH ACPIT apra XOMK39HYYI Hb

15 'UN Mongolia. 2023 Dzud Early Action & Response Plan (Dec 2022- May 2023)

16 Rockert & Kraehnert, 2022, p. 15

17 Rockert, J., & Kraehnert, K. (2022). Mongolia's herders at risk: Climate shocks, food
insecurity, and the role of social protection (DIW Discussion Papers No. 1994). Deutsches
Institut fiir Wirtschaftsforschung (DIW Berlin).
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OJIOH TalT, XapbUAHTyW ysjaarail 3va

v

00JIOBY ~MHCTUTYTHMMH  TYBLIMH[
CHCTEMYIIIIIIIYH  CaHXYYXKUIT
TOTTBOPTYH, HXIBUIIDH HOT 4
yAaaruiiH IIWHXKTIU, XaMpax Xypad
Xsi3raapiargmall, MOIDIUTHIAH

qopoiiTon

XYPTI3OMXK  XaHranTryi  Oaiiraa

Hb Yp AyHr Oyypyyazar. llaammn
YPBAUYUIIAH COPTUIIIDX apra XdMKI),

DKOCHCTEMHHH
HOOIIreeX
LUHE¥IH]T]

xonmbornox OyX TamyymblH ysiimgaa
X0JIDOOT  caibkpyyldax Hb H3H

»

TIPIYYHHUH acyyaai oM. Anyypan

“Ilorm 3pyys M3HA” XaHAJIara, oJioH yJIChbIH Typuuiara

“Lloru spyya mauaa (One Health)” b XyH, Man aMbTaH, Gairaib OpUHBI 3PYYI
M3HJI XapUILAH XamMaapaaTai, HITAMAJI TOTTOILOOHB! H3I'3H XAC3T IC3H Y33J1 CAaHAAH T
CyypuJicaH 0ereeJi 3Ar33p rypBaH cal0apblH acyyUIbIT LOTLHOOP Hb IHHIBIPIIXUIT
APMAII3IIAT OJIOH CAI0ApbIH XaMTBIH a)XUJUIaraaHbl XaHuiara MeH. ' DHd xaHjyiara
Hb SUIAHTysa 300HO3bIH ©BYMH, OalrajnuiiH ramIuur, XYHCHHH aroynryid Oaiimarn,
YYP aMbCrajblH ©epulIeiT 33P3I XYHUH, Majl aMbTHbI OOJIOH AKOCHCTEMHIH 3pYYJl
MOHIHUIT 35T XOHAI6T COPHIITYYABIH YEI 4yXall a4 X0JI00TI0NTOH. DHAXYY XaHsara
b JIOMB, HYb-61H XXAAB, JIADMB, baiirans opaHbl XeTea0ep 33paT OJI0H YICHH
OalryyIIaryyablH HATACOH AMKIIAL, XaMThIH aXujularaaraap OaranraakcaH. MeH
2022 onx “One Health Joint Plan of Action” cTpareruiin Tenesieree OariaracaH
0eree 1 I3IXHUIH XIMKIDH] FHIXYY XaHAJIArsr 00IIOT0, Cylanraa, i aXuiiaraani
TOI'TBOPTOI MHTErpauymiIax yHI3C OOICOH.

MowroJ Yiacaa 3yAbIH TaMIIMIT JacaH 30XML0X YaABAPbIT HAIMITAYY/13x31 “Ilorn
IPYYJ M3HA” XaHJIATBIT HIBTPYYJI3X X3P3ru33, 00J0MIK

JpnxuitH bankHbl cyanraaraap 3y/JbIH Japaa Maiyjaja 30pUyJICaH cITraJ 3YHH
JOMIKIIAT, XaMTBhIH a)KWJularaa 3ailiiryil maapanaratair OHIUIOH TAOMARTIYNK, OPOH
HYTTyyd Oalranh OpUWH, JOUHH 3aCTHUIH acyyloalm WYY aHxaapand XaHAyyiK Oyur
IypAcaH. DHIXYY CylairaaHbl Yp IYH Hb XYH, MaJ, OTUI3PHUIH 3PYYI MIHIUIH
ca0ap XOOpOH/IBIH ysyIaa cyil Oairaar HATTIXUITH 39PITIR? 3y/IbIH HOJI00 Hb 30BXOH
HOT cay0apT Xs3raapiarjaxryd, OJIOH cayidapT ceper yp JAaraBpbIl YYCTIITHNAT
WPXUHDK Oaitra. Tyxainbam, Maml XOpOTABOJI MadIbIH aMBbKHpPraa JOPOUTOX,
03TUIAPUIH 3yH 30XUCTYH allIUDIANT HIMATIJAT. XapyuH, 031433 TOPOUTBOI TAXUH
MaJ TKIIX JagamK Oyypd, 3yAbIH dPCIAN yiaaM HAIMATAIAT. MilM HeX1eny 30BXeH

18 World Health Organization. (2023, October 23). One Health: Overview. WHO.
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MaJl 3CBAJT ODTUIIPHHT XaMraanax, Maimdfa] CaHXYYTHHH IDMXKIAT Y3YYJdX 33p3T
CaJIaHTHJI apra X3MKIDHYY/ XaHTaITTYH 0eree 1 1orI, CHCTEMYMIICIH, cal0apyyabH
HATJICOH OOJJIOr0, IIMHIBIP Taprajir, XaMThlH MEHEXKMEHT Iraapararait. Uiimp,
Mouron VncerH Hexmena “Llorm »pyyn MdPHA® XaHIuiara Hb 3YABIH TaMIITHAT
00/1II0ThIH OOJIOH HHCTUTYTUIH TYBIIUH]I cajidap XOOPOH/IbIH ysuiaa, 3pT ypbAUHIaH
COPTUIIAX apra XdOMIKI2, HITIMAI MUHABIP raprailT OYXUil TOTTONIOOHBI XYPIIH]
MHUKAARX YHAC OOJDK, JacaH 30XMIOX YaABaphIl HAMATAYYJRX Oonomxroi. [acan
30XHII0X YaJBAPBIT HAIMATIYYJICHIAP 3yABIH dPCAI-YPhIIICaH 0319H Oaiiman-Oara
XOXHPOJI-TOITBOPTOH OPIOTHIH MOUWIOTHIAT OYPIYYIIdX OOTOMKTOH.

Jonxuita 6arkabr 2023 OHBI TOOIIOOJLTOOP OJIOH CaT0aphIH ysIAaaTai raMIITuiH
9PCADIMIH MEHEKMEHT Hb 30BXOH HOT cali0apbIH apra XdMiK39HA9C 3 JaxUH OHAep
yp amur ermer rak33. '° ONoH yJIChIH Typliaraac y39x31 Kexu, DTromn yiac MaibiH
OBUYMH, YYp aMbCTajJblH ©OPWIOJNT, XYHCHUHI aroyinryid Oaitmisir HArTracoH “llorn
IPYYI MIH XOTOI0ep XIPITKYYICHIIP MajbiH eBuwieauir 30-40%-uap Oyypyymx,
Mal4bIH OpJoThIr ayHmKaap 20%-uap HAIMOITAYYICIH.” DHY aMKHAT Hb OJIOH
can0apblH XaMThIH @XKWiIaraa, ysiigaa XoJd000TONH apra XdMiKIdT X3PATIKYYICHIP
00JIOMXKTOM OO0MKI3. MajblH ©BYHOOC YPHAUWIIAH COPTHIINX, OHOILIOX, HMUIIX
YATYUITIIT MaTyiaJl OMpTyyiaax 30pUIIr00p MalibiH 3PYYJ MIHIAUMH YHTYMITI9HUAN
XYPTIIMKMNT caibkpyynaxasa anxaapcad. TyyHwdH, Men, HYD, XXAB — sin 2021
OHBI cyfanraaraap MoHron Yiicam 3yIblH yIMaac XWIA TyHmKaap 4—6 cas TOnroi
MaJl XOPOTAOXK, dIUIH 3acruiiH annmaraan He 500 cas am.gomiapt Xypasr Oereen
“Lorm a3pyys M3HI 3apuMaap dpT COPIMKITYYIIRX, YPbIUMIAH COPTUNAIIX CHCTEMUNUT
OypayyJcH3p 3H3XYY angarmibir 20-30%-uap Oyypyyaax 60JIOMIKTON THK Y3CIH.

Tuitmaac, OomimorblH  OOJMOH WHCTUTYTHHH TYBIIWHI 3YIABIH JPCIAIIANUT
OyypyyJhax, JacaH 30XMLOX YHAdCHUE crpaterun “Llorm spyyn MaHI” XaHIJIarsir
anban €coop TycraX Hb 3YWTIH. DHD XYpIIHI XYH, MaJI aMbTaH, Oalraiah OpPUHBI
9PYYHT MIHIMIH ysuigaa Xoin0oor Xyyib 3pX 3YWH Op4YMH, OOAJIOTBIH OapuMT OWYHT,
XOJIOOTIOX CTAHIAPT, Kypam/I TyCTaH XIPATKYYIDX, X000 aX axyi, dpyys MdIHI,
Oaliraib OpurH, OHLIOH Oaiigal, 00JI0BCPOI 33PAT caldapyyablH OOIIOTHIT YSUIAYylaH
XIPIDKYYIRX Maapaiaratail. Mair sMHAIIAT, 3pyyJT MIHAUIH Oalryyiara, Oairans
Xamraayiaj, OpOH HYTIMHH 3acar 3axUpraaHbl XOOPOHJIBIH XaMTBIH aKWJUlaraar
OPTreXYYK, OPOH HYTarT 3yABIH YeI XOIPITKYYJIdX apra XdOMK3), YpbAUUIaH
COPTUHIIX TOJOBIOTO6Tr OJIOH TAJIT OPOJILIOTY TAITYY XaMTpaH OONOBCpYYIax, XYHUH
HOOII, MIPTIKINNHH CypraiT, TEXHUK TOHOT TOXOOPOMKHUITH XaHTaITHIT CaibKpyyIaH
TOp, XyBUIHH X3BILIHJI, UPI'IHUI HUITAOM, OJIOH YJICHIH OalTyy/uIaryyabslH TYHIUIIUAT
OPTeXKYYIIIX 33PAT apra XAMKIHYY XIPATKYYIDX Hb 3YIBIH dPCAIMAT Oyypyyaax

19 World Bank. (2018). Disaster Risk Financing and Insurance (DRFI) Program.

2 Food and Agriculture Organization of the United Nations; World Health Organization; World
Organisation for Animal Health; and UNEP. (2022). One Health joint plan of action 2022—
2026. FAO.
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a4 X0JIOOTIOJITOM.

Jyrnaar:

3yIbIH JaBTaMIK, DPUYUMKHII HAMOITIPXUHH XOPIIP Mall CYPTUHH XOpOTIOd,
OPXUIH OpJIOTHIH OyypaiT, XYH aMbIH 3PYYJ MOHAWNHH IOPOUTOJN, IKOCHCTEMHIH
TOTTBOPTON OaWIJIBIH ajjarmai 33pd3T OJIOH TalT yp JaraBap rapd Oaiina. Mitm
HOXIION]] 30BXOH CaJIaHTHA, OOTMHO XyralaaHbl apra X3M)Kd3T33p 3YIAbIH acyyJIbIr
MU ABIPIRX O0JIOMIK Xsi3raapiaraMmai OaitHa. Y4aup Hb 3yIbIH ITAJITraaH, yp JaraBap
Hb Oaifranb OpYMH, Mal &K axyHd, XYHUNA 3pYYJ MOHAUNH OJIOH TaJT XY4WH 3YHICHIH
OTTIIONIIONT YYCIAT IOTII MK YaHapTai oM. TUitMdaaC XYH, Maj, Oairais OpuHbI
9PYYH MIHIOUHT Tyc Tycal Hb OyC, XapuH HALAMAI TOTTOILOOHBI XYPAIdH aBd Y39X
maapIara 3aimmryi Tyarapya 6aiaa. DH3 xyp23H1 “Lorm spyya moug’” (One Health)
XaHIJarelr 00/IOro0 OONOBCpPYY/Iax TYBIIMH, HHCTHUTYTHHH OYTAL, OPOH HYTTHHH
XOPATKUWITAHH TYBIIMHI HABTPYYIIX Hb YyXal ad XOJOOTTONTOH. YT XaHIarsir
X9PIDKYYIICH?IP canbap XOOpOHIBIH ysigaa Xoi1000, Tep OOJOH OJIOH YICHIH
Oalryy/mumaryyaslH XaMTBIH aKWJularaa, TOTTBOPTOW CAHXYYKWJITHHH MEXaHW3M,
HPrIIUiiH MJIBXTAH OpOJIOOr XOCHIYYJIaH HAr AOp 3aHTMAAXK, WIYY Yp AYHTAH
AR XYPIX 00IOMK OYpIadH?.

Witaxyy “Lorn apyyn MaHA™ XaHUIareIl XOP3rKYYJIdX Hb 3Y/bIH JapaaX HOXeH
COPra9X OOTHHO XyTalaaHbl apra XAMKIATIdP XsA3raapiarJaxrydrisp, ypbAduiIaH
COPTUHIDX YHI aXuiuiaraar 09XKYYJDK, OPOH HYTTHHH HPIIAMHH JJacaH 30XHUIOX
JagaBXbIT HAOMOTIYYJIIX CTPATETHHH ad XOJOOTTONTOW aimxaMm oM. Yp IOYHI Hb,
30BXOH 3YIBbIH 3pCAMIMUT Oyypyynax TOAMHTYH HMHTAM, 3AuiH 3acar, Oaifranb
OPYHBI TOTTBOPTON XOTKUJIIT OOUT XyBb HIMAP OpYYIIax, MAallIbH Yyp aMbCTalIbIH
©OPUIONTUIH COPUIITYyAA] MITYY TICBIPTIH HUHTIM, TOTTOIOOT OYPAYYIIIX OOTOMK
OypmdHD.

Tyaxyyp yr: Yyp aMbCrayiblH ©0pUIIONT, 3y, MaTIH/l, MaJIIH XOPOTJ0, IIOTI] 3PYYIT
MDH]T
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Abstract

Global warming has been affecting the economic stability of herders and the life
condition of rural people. Therefore, it could negatively affect the sustainable growth
of the local economy as well as the whole sector of agriculture. Natural disasters, such
as drought and extreme cold created harmful unsustainability in recent decades due
to global warming. Drought is described by NEMA as weather conditions due to the
loss of soil and air moisture by low precipitation and overheating in the period of plant
growth which is the reason for bio productivity decline or vegetation growth ceases.
The agriculture sector composes 20 percent of the Mongolian economy, whereas 80
percent shares pastoral animal husbandry. The current socio-economic situation is
observed to be precarious due to the GDP of 14 out of 21 provinces relying solely on
the sector of agriculture.

The frequency and intensity of droughts in Mongolia threaten, that can affect
dramatically the socio-economic sustainability. Due to the drought disaster, the
Mongolian economy has faced lots of disastrous harms including direct economic
damages of 91.7 billion MNT during the drought of 1999-2000, 31.6 billion tugriks
in 2002, more than 10 million livestock losses in the drought of 2009/2010 which are
assessed 3 trillion tugriks of economic values.

Bayankhongor province was chosen as the research area. Bayankhongor province
possesses an area of 116,000 square kilometers in southwestern Mongolia and borders
with northern provinces of China. It is one of the largest provinces which shares
7.8 percent of the total territory of Mongolia. Bayankhongor belongs to one of the
remote rural areas with arid natural plains, and desert. For this reason, Bayankhongor
province is one of the most vulnerable regions to climate change. The study used
data on mean temperature and precipitation from May to September 2012-2020 from
7 local weather stations. Standardized Precipitation-Evapotranspiration Index-SPEI
was used to determine the drought evaluation.

It is observed that the change of precipitation from May to September 2012-2020
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at high rates. The maximum amount of precipitation was 211.8 mm in 2016, and the
minimum amount of precipitation was 86.4 mm in 2017. The change in air temperature
of Bayankhongor province from 2012 to 2020 is also notable. The temperature warms
intensively and reaches 15.7°C. It decreased to 14.3°C in 2020, however, temperature
warming tends to increase in the future according to trends.

As we look at the average index of the drought from May to September 2012-
2020, the drought was mostly in June, July, and August according to the SPEI index.
7 drought events occurred during 2012-2020. The intensity of drought has increased
since 2012 and tend to be more in the future. Also, the results of the study show
that in the first years, there is the most drought in June and July, and in the last few
years, the intensity of the drought is increasing in July and August. For this reason,
the increasing intensity of drought in July and August has a resisting effect on the
economy and pastoralism.

31 social and economic statistical variables chosen by literature reviews of
drought impact study of a socio-economic of rural areas.

Correlation analysis was used to assess the relation between 31 variables and the
drought index. As a result of the correlation, between 31 indications and the drought
index, 6 indicators are correlated positively, 8 are correlated negatively while the
remaining 17 indicators are close to zero or unrelated. The most effect of drought is
observed that the number of animals death by disease (-49.1%), total harvested crops
(46.2%), a crime of livestock theft (-45.6%), production of milk and dairy products
(39.6%) and total cultivated field (39.2%) had been mutually correlated. Total bank
deposition (-21.3%), total population migration (- 23.1%), animals total loss (-24.8%),
and harvested biomass per hectare (- 29.0%) are moderately related to drought.

So though, the least impact of drought is seen in the Human Development Index
(14.5%), outstanding non-performng bank loans (13.4%) and numbers of animals
covered by indexed livestock insurance (-4.9%). We assume that livestock number
might decrease by 162000 head if the drought index changes by 1 value.

Drought is directly correlated with an increase in livestock losses and agricultural
yield. Thus, it directly affects local economic stability, and in a certain level of
impact through the rural agricultural low production, it will be a risk factor for the
unsustainability of social life in nomadism. The result of research says that rural areas
which are in more drought become more vulnerable to poverty and should be paid
more attention compared to other areas.

Measures taken to improve socioeconomic resilience against drought?
Whenreveals drought synopses, more budget should be allocated for arrangements
that aim at adapting to climate change, such as making pasture management, protecting
the fragile environment, reducing vulnerability composing capable to overcome
drought, and improving citizens’ knowledge of the vulnerable areas as regard drought
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resilience and adaptation. In other words, investment and some activities which aim
at reducing vulnerability and building adaptive capacity should be organized more in
unsustainable areas.

Key words: Global warming, rural economy, and social statistics, SPEI index, VAR
analysis, arid regions
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Abstract

Steppe ecosystem degradation poses a significant threat to biodiversity and
the sustainable use of rangelands in Mongolia. Biennial herbs, being sensitive to
environmental fluctuations, may serve as potential indicators of ecosystem degradation;
however, long-term assessments remain scarce. This study aimed to evaluate the
dynamics of biennial plant cover across mountain steppe, dry steppe, and desert
steppe ecosystems, and to quantify the influence of climatic variables and livestock
grazing. Based on long-term monitoring data from 2012 to 2024, vegetation cover
was assessed using the line-point intercept method (LPI) in three representative steppe
communities. Sampling was conducted annually during the growing season, with four
measurement cycles per year, across permanent transects (50 m, three replicates per
site). Relationships between biennial cover and environmental factors—including
livestock density, mean annual temperature, and annual precipitation—were analysed
using ordinary linear regression and Tukey HSD tests. Biennial plant cover exhibited
ecosystem-specific responses to environmental drivers. In mountain steppes, cover
increased with both livestock numbers and rising temperature (R?> = 0.32-0.34, p <
0.001). In contrast, desert steppes showed negative relationships with these factors
(R? = 0.31-0.33, p < 0.001), while dry steppes revealed no significant correlations
(R?=10.00, p > 0.7). Precipitation effects were negligible in mountain and dry steppes
but showed a weak positive association in desert steppes (R*> = 0.07, p < 0.001).
The findings demonstrate that biennial herbs respond sensitively and divergently to
climatic variability and grazing intensity depending on ecosystem type. These results
highlight the potential of biennial herbs to serve as ecological indicators of steppe
degradation and emphasize the importance of incorporating life-form dynamics into
rangeland monitoring frameworks.

Keywords: Biennial plants, vegetation cover, steppe ecosystems, grazing pressure,
climate variability

120
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Abstract

The typical steppe ecosystem is a sensitive environment at the intersection of many
factors, including climate change and livestock grazing, and studying the long-term
dynamics of species diversity and cover is important for maintaining ecosystem stability.
In this study, we used long-term data from 2010 to 2024 the Stipa grandis- Leymus
chinensis- forb typical steppe plant community in Tumentsogt soum, Sukhbaatar province.
We assessed the effects of climatic factors (annual temperature and precipitation) and
livestock growth affect the main plant community indicators, such as foliar cover, litter
cover, species diversity, and evenness were evaluated using a Structural Equation Model
(SEM). The study results showed that foliar cover increased by 3.6-3.7 times over 15
years and litter cover decreased by 11.4 times in grazed areas, indicating that the plant
community is deteriorating. The increase in green plant cover is a quantitively positive
indicator. In contrast, the decrease in litter cover suggests a loss of stability in pasture
vegetation, indicating a tendency toward further degradation of the plant community.
However, species diversity decreased by 1.2—1.3 times, while species evenness increased
by 1.2 times. Although species diversity decreased, the statistical difference was small,
but evenness tended to increase. Structural equation modeling (SEM) results showed
that grazing had the strongest negative effect on diversity (p <0.001), while precipitation
had the strongest positive effect (p < 0.001). Also, increase in temperature had a negative
effect on plant cover and a slightly positive effect on diversity. These results demonstrate
how climate change and grazing impacts directly and indirectly affect the stability, cover,
and species diversity of typical steppe plant communities and provide a basis for future
planning of appropriate pasture management and climate change-based responses.

Keywords: Typical steppe, grazing, precipitation, plant community, structural
equation modelling, biodiversity
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Abstract

Meadow ecosystems in Mongolia are hydrologically sensitive interfaces where
climatic variability and chronic grazing jointly shape vegetation trajectories. Over
the last decade, pronounced shifts in species composition have raised questions about
ecological thresholds and the relative roles of short-term hydroclimatic forcing versus
long-term grazing pressure. We quantified multi-year dynamics of steppe-type versus
meadow-type species and identified the dominant drivers of change. We conducted
long-term vegetation monitoring in the Baruun Biirkh River floodplain (Mongénmorit
soum, Tov Province) using permanent 50-m line-point intercept (LPI) transects (three
replicates per site), supplemented with Ramensky frames for detailed geobotanical
descriptions. Sampling occurred annually during July—August with four measurement
cycles per year (2009—2023). For each species we calculated the Importance Relative
Value (IRV) from relative frequency, height, and cover. Climatic variables (annual
and May—August means/totals) came from the local meteorological station; livestock
numbers were compiled from National Statistics. Relationships were evaluated with
regression and Pearson correlations (IBM SPSS), including split-period analyses
(20092018 vs. 2019-2023) to resolve precipitation-regime effects. The meadow
plant community does not solely consist of meadow-type species; rather, depending on
annual climatic conditions and other biotic factors, steppe-type species intermittently
appear within the community, leading to dynamic shifts in species composition. During
the 2009-2023 study period, we categorized species into steppe-type and meadow-
type and analysed their relative importance value (IRV) changes over time. The results
indicate that steppe-type species increased from 14 to 27 species between 2009 and
2014, contributing 0.16—0.32 of the community IRV. However, in 2019-2020, their
numbers drastically declined to 2—4 species, with an IRV of only 0.003—0.0002. By
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2021, steppe-type species were completely displaced from the plant community. In
contrast, meadow-type species exhibited a sharp increase starting in 2019 (Figure 1).

Importance Relative Value (IRV)
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Figure 1. Temporal dynamics (2009-2023) of the relative importance value (IRV) for
meadow-type versus steppe-type species in the Baruun Biirkh floodplain meadow. Note
the sharp post-2019 divergence, with a fourfold increase in growing-season precipitation
coinciding with a surge in meadow-type IRV and the complete disappearance of steppe-type
IRV by 2021.

Steppe-type species initially increased from 14 to 27 species (2009-2014),
contributing 0.16-0.32 of community IRV, but collapsed to 2-4 species with IRV
= 0.003-0.0002 in 2019-2020 and were absent by 2021. Meadow-type species
expanded sharply from 2019 onward, coincident with a fourfold rise in growing-
season precipitation. Correlation analyses showed strong positive associations between
meadow-type species and May—August precipitation (» = 0.704, p < 0.01, r = 0.892, p
< 0.05 in 2019-2023), whereas steppe-type species correlated negatively (r = —0.571, p
<0.05; r=-0.892, p < 0.05 in 2019-2023). Livestock numbers increased by 1.8 from
2009 to 2022, indicating mounting grazing pressure, but effects manifested gradually
compared with the rapid precipitation-driven turnover. Growing-season precipitation
is the primary near-term driver reorganizing meadow community composition, acting
as an environmental filter that favours moisture-loving meadow species and displaces
drought-tolerant steppe species. Grazing imposes a chronic, long-term influence that
modulates resilience but is secondary to abrupt hydroclimatic pulses. These insights
highlight hydrological vulnerability and support adaptive rangeland management that (i)
buffers against precipitation extremes, (ii) manages stocking rates to maintain recovery
potential, and (iii) tracks life-form turnover via IRV-based monitoring.

Keywords: Meadow ecosystems, steppe-meadow turnover, growing-season

precipitation, grazing pressure, Importance Relative Value (IRV), long-term
monitoring, vegetation dynamics
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Abstract

Gentiana algida is a critically rare species of Mongolia’s high mountain
ecosystems, threatened by habitat degradation and climate change. This study
evaluated its ex-situ cultivation potential at the Botanic Garden and Research Institute
of the Mongolian Academy of Sciences to support conservation and reintroduction
strategies. Live specimens were collected from natural habitats in the Khangai
and Khentii regions and transplanted to experimental plots (2x3m). Phenological
observations (Beideman, 1960) and biomorphological measurements (Karpisonova,
1985) were conducted from 2023-2024, with environmental parameters (temperature,
soil and air humidity, precipitation) recorded in parallel.

The results showed that the species had a phenorhythmotype of 172 + 14
days, with a growth duration of 21 + 7 days and an intensive growth phase of 67 +
7 days. Increased soil moisture was positively correlated with leaf number (r=0.73,
p < 0.05) but negatively with plant height (r = —0.73, p < 0.05). Seasonal drought
periods suppressed growth and bud formation, while higher precipitation in June
and August promoted vegetative development and reproduction. Compared to wild
conditions, cultivated plants produced fewer but longer leaves, suggesting adaptive
morphological responses.

These findings demonstrate that G. algida can successfully adapt to ex situ
conditions, though growth and reproduction are highly sensitive to fluctuations in soil
moisture and temperature. The study highlights the importance of carefully regulated
irrigation, shading, and soil management for successful cultivation. The results provide
a scientific basis for developing propagation protocols, conservation strategies, and
reintroduction programs to safeguard this critically rare species.

Keywords: Gentiana algida, rare species, ex situ cultivation, phenology,
biomorphology, environmental influence

124



XAP TYTAJITAAP BOXUPACOH XOPCOH/I TAPBCAH
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Xypaanryii

XepcoH XypUMTIAracaH XYHI METaJUTyyd Hb OHOJOTHIH 3aApail OpaOTTYH
TYJI SKOCHUCTEM, XOO0JI THKIIT OOJIOH XYHHH 3PYYA MIHIA HOLTOH aroya yupyysjaar.
WitMadc  GOXMPACOH XOPCHHT IPBIPIAXAN Oalrampd 2330THH, 3apnan Oarataif
¢uTopeMenManMiiH aprell alIMDIaX Hb OHUIOM ad Xonborpmonrod. CymanraaHbl
30pWITO HBb Xap Tyrajiraap OOXHMPACOH XOpPCOHH YpryylcaH TOWpyyirar skamoOa
(Malva verticillate L.)-bIH TMTMEHTUIH aryyiIaMXHUAT TOAOPXOMIIK, CTPECCHIH JaBaH
Tyynax (pU3HONIOTHIH YalaBXbIT YHAIIX oM. bup cynanraar LIYA-nitn boranukuita
LPIPPISIT XYPINIHTUHH XyHI Metaiun xap Tyraira (Pb)-aap Ooxupnyyncan
TYpPIIMATHIH (XAHANT, XOPTOH, aroynrail) TanOaiin TapumainkyynacaH ToWpyyirat
wamba (Malva verticillate)-pIH TMIMEHTHIH aryynamk (XJI0poQuiul a, XJI0poQuiut
b, KapoTHHOW T, XUUT XJIOPOGHUILT)-UHT TOJOPXOWIIOB. Xiopodwumr a (xsaant — 0,205
Mr/t, xoptoit — 0,175 mr/t, aroynrait — 0,217 mr/r), xnopodwmmn b (xsHant — 0,056
Mmr/T, XopToit — 0,047 mr/t, atoynraii — 0,061 mr/r), kKapotunoiin (xsaant — 0,067 Mr/t,
xoproii — 0,055 mr/r, atoynrait — 0,068 Mr/r), HUAT XIopodumt (xsHant — 0,249 mr/T,
xoptoit — 0,223 wmr/t, atoynrait — 0,274 mr/r) GaitHa. Yp AYHII3C Xapaxaz XOpTou
TYPLIWJITBIH Talx0ail MATMEHTUIHH aryynamx Oara 33par OyypcaH O0JOBY aroyaTan
Tanbaii 3apuM y3YYIIT xsopodmin a O0MOH KapOTHHOWI ecceH OaitHa. Malva
verticillate L. Hb xap Tyranraap OOXUpPACOH XOPCOHJ MMTMEHTUIH aryyiaaMX eHAep
CTpeccHir (M3NOIOTUIH XyBBJ JaBaH Tyyllax 4ajaBaprail 00JOXBIT XapyyinK OaifHa.
Witmaac 9H3XYY ypramilbil XYHJ MeTajiaap OOXUPACOH XOpCOH ] PUTOpEeMEAHALITITH
30pPHJITOOP AMUTIIaX OOJIOMIKTOM MK Y32K OaifHa.

Tyaxyyp yr: Xaopodumr a, b, nTurMeHT, KapoTHHOI I, PUTOpEMeaHALIN

125



VEGETATION DEGRADATION AND VULNERABILITY
ASSESSMENT IN UMNUGOVI PROVINCE

Otgontsetseg Davaanyam', Bayasgalan Davagdorj?, Enerel Tumurbaatar?,
Khaulenbek Akhmadi'*

! Institute of Geography & Geoecology, Mongolian Academy of Sciences,
Ulaanbaatar 15100, Mongolia

? Botanical Garden and Research Institute, Mongolian Academy of Sciences,
Ulaanbaatar 13330, Mongolia

3 Ensuring Sustainability and Resilience of Green Landscapes in Mongolia,
Ulaanbaatar, Mongolia

*Corresponding author: khaulenbek@mas.ac.mn

Abstract

The map of changes in vegetation cover indicates very significant changes over
the last 10 years in the southern part of Khankhongor soum, the northeastern part of
Nomgon soum, the southeastern part of Khanbogd soum, and the northeastern and
central parts of Bayandalai soum. According to the Desertification Atlas of Mongolia,
the areas most severely affected by desertification including most of Khanbogd soum,
the southwestern part of Manlai soum, nearly all of Tsogttsetsii soum, and parts of
Bulgan and Khanhongor soums. We aimed to evaluate the extent of desertification
and land degradation by examining changes in the vegetation coverage and
characteristics. We conducted field surveys throughout Umnugovi province in 2017.
We selected the Peganum nigellastrum and Convolvulus ammanii as an indicator
species for degraded areas because they can adapt to a wide range of environments.
In addition, we also estimated the percentage of “vulnerable” areas in each soum of
the province using indicator plants vulnerable to desertification as the criterion. We
delineated four vegetation zones: desert steppe, desert, true desert, and hyper arid
desert, which occur in low mountains and plains. We detected four vegetation belts
along the high mountains, such as Gobi Gurvan Saikhan, Sevrei, Nemegt, Noyon,
and Zuulun: mountain meadow, high mountain steppe, low mountain steppe, desert
steppe, and desert in low mountains. Based on the vegetation survey, we recorded 40
plant formations, dominating in the main communities. There are 3 species (Kobresia
sp., Festuca sp., Agropyron sp.) forming vegetation belt in the high mountain and
3 species (Stipa gobica, Stipa glareosa, Allium polyrhizum), forming desert steppe
zone in the Central Asia. Species such as Carex duriuscula, C.enervis, Triglochin
maritimum, Hordeum brevisubulatum, Puccinellia sp., Psammochloa sp. dominate
minor areas around the springs and water points, creating green patches.

The vegetation cover is sparse but diverse near the settlement area, the wells, and
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the swampy areas due to livestock grazing. Perennial plants such as A/lium polyrhizum,
Artemisia frigida, Sibbaldianthe adpressa, Urtica cannabina, and Achnatherum
splendens are common species in heavily grazed valleys at altitudes between 1,500 and
2,300 meters while annuals such as Chenopodium album, Ch.acuminatum completely
cover some area. As altitude decreases, Convolvulus ammanii becomes a primary
indicator species of land degradation. Moreover, Peganum nigellastrum, Bassia
dasyphylla, Micropeplis arachnoidea, Chenopodium sp. distribute extensively in
salty environments. Besides those species, Artemisia pectinata has spread extensively
across large areas in proximity to human settlements.

A comparison of the areas of vegetation vulnerable to desertification in each
soum across the province reveals that the highest percentage is found in Khankhongor
and Bayandalai soums (65%). Moreover, the percentage was elevated in the Mandal-
Ovoo, Bulgan, and Khurmen soums, with 60 percent of the territory considered as
vulnerable. A considerable portion of the territory, constituting approximately 50% of
the total area, is considered to be vulnerable in the Gurvantes, Nomgon, Khanbogd,
Manlai, and Bayan-Ovoo soums (48-55%). In the Tsogttsetsii, Tsogt-Ovoo, and
Sevrei soums, the prevalence was comparatively lower, ranging from 18% to 38%.
However, there was a condition that destroyed vegetation cover by mining activities in
Gurvantes and Tsogttsetsii soums, exacerbating land degradation and desertification.
In conclusion, it has been determined that, on average, 50.5% of the province’s total
territory is encompassed by regions characterized by vegetation that is susceptible to
the desertification.

Keywords: Desert, desert steppe, land degradation, desertification, indicator species,
plant community, vulnerability
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Xypaanryii

MOoHT0 OpHBI Ta3pblH JOPOUTOJ, HEJDKWITTIN TAIMIPX, , TOJ MOPHHUH ypcail
HAMATIYYII3XD] OMKYYIIanT, HOTOOH OalryyaaMiK, TaTMbIH OMKYYITANThIT TYHIITIIX
Hb dyXaJI apra 3aM oM. DHIXYY CyJanraansl 30puiro Hb OpXOH roji Aaryy JOpOUTCOH
Oypracan oitrooc 2023 GosoH 2024 oHyyaa IIBIPIATIA XHUKX 30puynanraap byprac
(Salix spp.)-HBI Talipaagac IymIyyHK TOTTMOJ TEMIIEPATyPT OIITIICOH XyrajaaHaac
Xamaapu Tapwitaj OdJI3X, MOUPHHH IUAMETP YpPrajiTaj X3pXdH HeJeeink Oyir
cymaxaja opimrHO. TypImaTeIr 03ITTICHH XyTranaa, TapuiTaj 031X, TaipaalacHbl
qUaMeTp Tyc Oypadp suiraatraii Oaifiiaap Hb aHTHJIAH TOJIBIH TaraMJ| XsSHAJITHIH
Tambail 0alTyy/K MOMIBIH ©CONTHUHT ypraMajl YpTaiThIH XyTamaaHz TYHIDTIAII).
Cypmanraanbl yp JOYHID3C y39X3J Taiipaajac OJITI3COH OrHOO OOJIOH JAMaMEeTp3I3c
XamMaapaH MOIATIAXYHIl suraaraii Oalraar xapyy/mk OailiHa. MoaaplH ©HAPUNH
xyBbj 2024 onp 0311TracsH 0.5MM-33¢ UX, AUaMeTpuiiH XyBbJ 2023 OHA 03ITTICIH
0.5MM-33C THAMETPTIH MOUHp AaBamrai Oaifxan MIHI YIIINITUNHH XyBeI 2024 oHI
031Tr3Cc3H Meunp 2 XyBWJIOApT naBamrai OaitHa. XapwH OOTUCOOp HUIIBXIKYYIICIH
0OJIOH HIPBXKYYIIIITYH MOIIBIH XOOPOH/T STraa akuniarmaaryi 6o 0.5MM-33¢ 1001
JUaMETPTIH MOUYPHUITH 6CONT yiaaH O0aiB. YYH33C JYTHIXOJ CTAaHAAPTHIH IIaap/yiara
xaHracan bypracusl Medpuir TortMoi temreparypt (-50C) ymaaH xaArank Tapux
Hb MOJIJIBIH ©COJNTOJ] HeJeeryi OaiHa. DHAXYY cydalraar yprabKIYyJdH, TaTMbIH
Oycom OMKyyITanT XUk, MOIIABIH OromMacc OO0JIOH (PU3HOJIOTHIH Cymajraar maarm;g
TYH3THUPYYJIDX 1Iaapajararam.

Tynxyyp yr: TamTsiH oikyynant, Oyprac, Taiipaaaac, ©CeJT, HOXOH CIPTIIT
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Abstract

Afforestation, green space establishment, and floodplain restoration are essential
measures to combat land degradation and desertification in Mongolia, as well
as to increase river runoff. The aim of this study was to investigate the effects of
storage duration and cutting diameter on the growth performance of willow (Salix
spp.) cuttings collected during forest thinning operations in degraded willow stands
along the Orkhon River in 2023 and 2024. Cuttings were stored under constant
temperature conditions, prepared for planting at different times, and classified by
diameter before being planted in experimental plots established in the river floodplain.
Growth performance was monitored throughout the growing season. The results
revealed significant differences depending on both the cutting diameter and the year
of preparation. In terms of height growth, cuttings with a diameter greater than 0.5
mm prepared in 2024, and those greater than 0.5 mm prepared in 2023, performed
best. Regarding survival rate, cuttings prepared in 2024 showed better outcomes in
both treatment variants. No significant difference was observed between hormonally
treated and untreated cuttings, while cuttings with diameters less than 0.5 mm showed
slower growth. Overall, the findings indicate that willow cuttings of standard quality
can be stored at constant temperature (-5°C) for extended periods without adverse
effects on growth. Further studies should continue in floodplain afforestation areas to
deepen our understanding of biomass accumulation and physiological responses of
willow stands.

Keywords: Floodplain afforestation, willow, cutting, growth, restoration

129



SOIL CHARACTERISTICS OF FIELDS PLANTED WITH
RUSSIAN ALFALFA VARIETIES

Delgertsetseg.R"*, Khishigsuren.N?, Uuganzaya.M?, Ganbat.D!

! Institute of Geography and Geoecology, Mongolian Academy of Sciences (IGG,
MAS)

? Research Institute of Animal Husbandry, Mongolian University of Life Sciences
(RIAH, MULS)

*Corresponding author: delgertsetsegr@mas.ac.mn

Abstract

In Mongolia, almost 97% of animal husbandry and nomadic livestock feed
supply depending on the Pastureland throughout the year. Hence, during the harsh
winter period, pastoral livestock lost its live weights and reduce productivity and
animal resistance and sometimes exposure to the dzud. Alfalfa is one of the most
important high-quality forage legumes in the world and improving soil fertility by
nitrogen fixation. Moreover, its suitable for haylage and improving the degraded
land restoration. In last decade, there have been an urgent need for improving fodder
supply and its quality, increasing feed resources for nomadic livestock and semi,
intensive farming. For this reason, we had chosen Russian two commercial varieties
of Medicago varia for introduce Mongolian specific condition. The field experiment
carried out from the spring, 2021 to the autumn, 2023 at Tuv aimag Batsumber Ar
gunt (47°56'04.7” N, 105°54'87.5” E, elevation 1252 m a.s.l) experimental site in
the forest steppe zone of Mongolia under non-irrigated condition. Soils cultivated
plough in 20 cm deep and seeded with commercial seeds of Russian varieties: those
are ‘Nakhodka’ and ‘Vega-87’ of Medicago varia. Seed rate of varieties were 10 kg
per hectare and drilled on 15-20 in June by Omichka-2.1 seed machine in a depth
of 1-2 cm with 15-20 cm in row space. Field germination rate and plant height
determined in the first year of 2021 and wintering rate calculated by as a percentage
of the total number of plants in autumn transitioned to the winter that regenerated
in the following spring of 2022 and 2023. Plant development cycle, green biomass,
hay/seed yields were determined from second year of life. Soil analysis had done
at three treatments those are 1) Medicago varieties cultivated for three years 2)
Medicago varieties cultivated for two years (2022-2023) and 3) control area where
is outside of the fences in the pastureland under light grazing pressure. Soil samples
collected by 5 cm in diameter, 25 cm long conical soil corer in a depth of 0-40 cm.
Soil structure and texture was determined in the field and soil segments from each A
and AB horizon were collected with 3 replicated for the soil analysis. Soil physical
and chemical analysis was carried out according to the standard of MNS 3310:1991.
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All of experiments replicated three to six times and analysis of variance evaluated
using SAS software package. Comparison of the difference between treatments were
described by Tukey test. Those varieties: ‘Vega 87’ and ‘Nakhodka’ are resistant to
unfavorable environmental conditions such as cold, drought, disease and give high
yield production with good quality. Both of those ‘Vega 87’ and ‘Nakhodka’ varieties
of Medicago varia was developed by Williams Fodder Research Institute and its
branches in Russia and the Institute had developed forage plants varieties and the
number of bred varieties reached 207 by the end of 2020 [4]. Soil analysis had done at
three different treatments: 1) control or pastureland under grazing, 2) Medicago varia
‘Vega 87’ variety cultivated for two years and 3) Medicago varia ‘Nakhodka’ variety
cultivated for three years. Control area - A horizon occurred in a depth of 0 to 12 cm
and color is dark brown, dry, sandy loamy texture with fine stone, cloddy granular and
common and fine root, no difference with subsurface AB horizon in color. AB horizon
between 12 to 24 cm in depth and coarse granular with fine stone, very dense and
dry, color is brownish, fine root common, and there is difference with lower horizon
in color. B horizon 24 to 53 cm in a depth sandy loamy texture, dry, cloddy granular,
few fine roots spread, brown-gray colored. Difference with lower horizon not clear.
Medicago varia ‘Vega 87’ cultivated for two years’ area - A horizon occurred in a depth
of 0 to 14 cm. The soil color was dark and saturated with moisture. The structure of A
horizon is granular; roots were common and well-formed loamy textured. Between A
and AB horizon no differences in color. Lower AB horizon between 14 to 30 cm in a
depth. The structure is coarse granular with fine stones, fine roots common and sandy-
loam textured with dense. Color was brown and clear from lower horizon. Medicago
varia ‘Nakhodka’ cultivated for three years - A horizon occurred 0 to 12 cm in a
depth and granular structure with fine stones, brown colored sandy loamy textured,
dry, common with roots and differences not clear with lower horizon in color. AB
horizons between 12 to 24 cm coarse granular structured with fine stones, very dense
sandy loamy textured, dry and brown colored, very fine roots common and clear
difference from lower horizon. Two varieties of Medicago; 1) ‘Nakhodka’ and ‘Vega-
87 were cultivated in Ar gunt experimental station for seed multiplication. Green
biomass was 13.5 t/ha in ‘Nakhodka’, 11 t/ha in ‘Vega-87°, the hay yield was 5.4 t/
ha in ‘Nahotka’, and 3.4 t/ha in ‘Vega-87’ variety. According to the soil survey result,
there is no difference in soil texture between treatments (Medicago cultivated areas
and control area), but soil fertility and content of phosphorus, potassium had increased
in Medicago cultivated areas. Soil fertility was ranged between 3.1-3.6 % in the depth
of Medicago cultivated areas while 2.8% in control area in the depth of 0-20 cm and
soil fertility was increased by 9.36-14.5 % in Medicago cultivated areas compared
to the control. Then phosphorus content was 4.93 mg/100 g in ‘Nahotka’ cultivated
area, 4.11 mg/100 g in ‘Vega-87’ cultivated area and 3.70 mg/100 g in control area
in the depth of 0-10 cm. Potassium content was ranged between 23.4-23.9 mg/100
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g in Medicago cultivated areas while it was 20.6 mg/100 g in 0-10 cm of depth.
Spring regrowth of ‘Nakhodka’ variety had commenced on 21th to 23 nd in April and
smoothing within 12 to 14 days. Vegetative stage continues 33 to 37 days, pre-budding
stage 26 to 31 days, flowering stage 27 to 28 and seed maturation in 27 to 41 days
and total development period last from 136 to 140 days while ‘Vega 87’ variety spring
regrowth started on 28th in April and smoothing within 18-20 days. Vegetative stage
lasts within 29 to 31 days, pre-budding stage 27 to 32 days, flowering stage 34 days
and seed maturation 36 to 38 days, totally 144 days for growth development cycle.
Generally, commercial Medicago varieties spring regrowth started third ten days of
April, vegetative stage in second and third ten days of May, pre-budding stage in
second-half of the June, flowering stage in second-half of the July and seed maturation
in end of the August to middle of the September.

Key words: Perennial forage, forage crop, Medicago sp., Lucerne, alfalfa, soil,
chemical properties
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Abstract

Wetland ecosystems in Mongolia are increasingly impacted by climate variability
and human activities, threatening ecological integrity and rural livelihoods. This study
presents a participatory assessment conducted in Ugii Nuur soum, Arkhangai Province,
where communities depend heavily on natural resources for livestock herding and
tourism. Surveys and interviews with 46 herder households, 15 tourists, and 5 local
businesses were used to capture local perceptions of environmental change, socio-
economic impacts, and conservation priorities.

The results reveal that 65% of respondents have observed worsening
environmental conditions over the past decade, with invasive weed growth (24.2%),
soil erosion (22.6%), and declining water quality (17.7%) reported as the most
prominent concerns. These changes have contributed to reduced livestock productivity
and income for 34% of households, while 50% of participants reported increased
allergies and other health issues. Despite strong community involvement in waste
cleanup and conservation activities, 75% of respondents felt that key environmental
challenges remained unaddressed.

The findings underscore the importance of integrating local knowledge into
environmental decision-making. Strengthening policy coordination, improving
tourism infrastructure, and enhancing environmental monitoring systems are essential
for building local resilience and sustaining Ugii Nuur’s ecological and economic
value.

Keywords: Environmental change, public perception, participatory approach

1. Introduction

Freshwater ecosystems in Mongolia are increasingly vulnerable to the combined
impacts of climate change and anthropogenic pressures. As central components of
local livelihoods, biodiversity, and ecosystem services, lakes such as Ugii Nuur in
Arkhangai Province serve as critical indicators of environmental change in semi-arid
regions. Over the past decades, research has documented a steady decline in lake
surface areas, rising temperatures, and degradation of surrounding vegetation, raising
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concerns about the long-term sustainability of these ecosystems and the communities
that depend on them [1,2,3].

Ugii Nuur is a shallow freshwater lake located in central Mongolia, known for
its ecological significance and socio-economic value. It supports local livelihoods
through livestock grazing, fishing, and seasonal tourism, while also acting as
an important wetland habitat for migratory birds. However, recent observations
suggest that increasing drought frequency, unregulated tourism, and overgrazing
are accelerating environmental degradation in the area. As the region faces growing
climate variability, understanding the complex interactions between environmental
change and community well-being is more urgent than ever [4,5,6].

While technical studies have assessed hydrological trends and ecological
indicators in Ugii Nuur [6, 7, 8], fewer efforts have focused on integrating local
knowledge and perceptions into environmental assessment and planning. In Mongolia,
where rural communities maintain close connections with the land, participatory
approaches offer a valuable means of capturing local insights on ecological change.
Community-based monitoring and public participation can not only enrich scientific
understanding but also foster more inclusive and adaptive management strategies
[9,10].

This study aims to assess the perceived impacts of climate and environmental
changes on local livelihoods, health, and socio-economic conditions in Ugii Nuur soum
through a participatory research approach. By engaging herders, business owners, and
tourists, we evaluate community observations and priorities related to environmental
degradation, while identifying opportunities to strengthen community-driven
conservation and resilience efforts. This research contributes to filling the knowledge
gap between ecological data and lived experience, offering recommendations for
locally informed environmental governance.

2. Methodology

2.1 Study Design

This study employed a participatory research approach to assess environmental
changes and their perceived impacts on local communities in Ugii Nuur soum,
Arkhangai Province. The methodology integrated both qualitative and quantitative
tools to capture community perceptions, livelihood impacts, and involvement in
environmental protection activities. The approach was designed to ensure local voices
were central to the assessment, thereby increasing the relevance and applicability of
findings for local decision-making [12,13].

2.2 Data Collection

Data were collected through structured household surveys, semi-structured
interviews, and stakeholder consultations conducted between August 2023 and March
2024. Participants included herder households, local businesses and visiting tourists,
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reflecting a cross-section of key stakeholders engaged with the Ugii Nuur landscape.

2.2.1 Survey Instruments and Sampling

A structured questionnaire was developed to capture demographic characteristics,
perceptions of environmental change, livelihood impacts, health-related concerns,
and participation in environmental protection activities [12, 13]. The survey included
both closed- and open-ended questions and was pre-tested for clarity and cultural
appropriateness.

A purposive sampling strategy was applied to ensure representation across
stakeholder groups. The final sample included:

e 46 herder households (ages 18 to 74),

e 15 tourists visiting the area during the data collection period,

e 5 representatives from local businesses, primarily operating in the tourism
and service sectors.

The total sample size (n = 66) was chosen to balance representativeness with
logistical feasibility for in-depth participatory engagement.

2.2.2 Participatory Engagement

In addition to formal surveys, focus group discussions and informal
consultations were held to deepen contextual understanding. Community members
were encouraged to share personal observations of environmental changes,
traditional knowledge on land use, and suggestions for improving local conservation
efforts.

2.2.3 Ethical Considerations

Verbal informed consent was obtained from all participants before data
collection. Participation was voluntary, and all responses were anonymized to
protect confidentiality.

2.3 Data Analysis

Quantitative data from the structured surveys were coded and analyzed using
descriptive statistics, primarily frequency distributions and percentages. These
metrics were used to summarize:

e Perceptions of environmental and climate change,

e Reported impacts on livelihoods, income, health, and migration,

e [evels of participation in environmental protection activities.

Qualitative data from open-ended responses and interviews were transcribed
and thematically analyzed. Recurring patterns and narratives were identified to
complement and contextualize the quantitative findings.

3. Results
3.1 Perceptions of Environmental Change
Participants consistently reported observable environmental changes in Ugii
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Nuur over the past decade. When asked to rate the overall environmental condition,
52% of respondents described it as “moderate” ten years ago, increasing to 65.4% five
years ago. However, more recent assessments showed a decline in perceived quality,
with only 38.5% describing current conditions as “moderate” and 34.6% as “good.”

Comparison of Environmental Conditions: 10 Years Ago vs Now

10 Years Ago
50 — Now

a0

30

Percentage (%)

20

10

Very Poor Poor Moderate Good Very Good
Environmental Condition

Figure 1. Comparison of environmental conditions: 10 years ago, vs now

Despite some optimism, qualitative feedback and observed environmental
indicators pointed to ongoing degradation. Community members cited a range of
negative environmental changes, including:

e Increase in invasive weed species (24.2%)

e Soil erosion (22.6%)

e Deterioration in water quality (17.7%)

e Decline in fish species diversity (9.7%)

e Increasing drought conditions (8.1%)

e Expansion of reed-dominated areas (6.5%)

e Fluctuating water levels (6.4%, with both rises and drops noted)

e Loss of biodiversity (3.2%)

Climate change
Biodiversity declined
Water level decreased
Reed area increased
Drought

Fish species declined
‘Water quality deteriorated

Soil erosion increased

Weeds increased

o
5]

10

[
5]

20 25 30
Percentage (%)

Figure 2. Perceived environmental changes contributing to degradation

While only 1.6% of participants identified climate change as the primary driver,
most attributed changes to visible, local stressors such as overgrazing, vehicle
movement, and increased tourism.
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3.2 Livelihood and Economic Impacts

Environmental changes have directly affected local economic activities.
About 34% of herder households reported that reductions in livestock numbers and
productivity had negatively impacted their income. Participants noted that livestock
quality had declined, with animals producing more fat and less meat, reducing their
market value.

Tourism emerged as a seasonal income source for 35.2% of households, while
25% relied exclusively on livestock husbandry. Businesses dependent on eco-tourism
reported reduced revenue due to declining environmental quality and lower tourist
satisfaction.

40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

PERCENTAGE (%)

Tourism Season Livestock Husbandry

Figure 3. Primary sources of household income

Survey results also indicated the following economic and social consequences:

* 26.9% experienced deterioration in household water supply

* 15.4% noted changes in migration routes and timing due to environmental

factors

* 3.8% reported job loss or increased reliance on social welfare support

Despite these challenges, 50% of respondents reported no major change in
their social conditions, and none had been displaced from the soum center due to
environmental degradation.

Perceived Social Impacts of Environmental Changes in Ugiinuur

Moved away from soum center

3.8%

Increased dependence on social welfare

Job loss

Change in migration pattern

Deteriorated water supply

No change 50.0%

20 30 50

Percentage (%)

Figure 4. Perceived social impacts of environmental changes in Ugii Nuur
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3.3 Health and Social Impacts
Environmental changes were also linked to emerging health issues in the
community. Key findings include:

*  50% of respondents reported an increase in plant-related allergies, particularly
during the summer months

* 11.5% experienced skin rashes believed to be associated with lake water
contact

* 8% reported cancer cases within their households, most commonly liver,
esophageal, and brain cancers

Healt Impacts due to Environmental Social Impact Due to Environmental
Changes Changes

60

PERCENTAGE OF RESPONDENTS (%)
PERCENTAGES (%)

“E" ,_\ l_\ 5.0

Plant-related  Skin Rashes (lake Cancer Cases Water Supply  Reduced Seasonal
Allergies water) Difficulties Migration
Figure 5. Healt impacts due to Figure 6. Social impact due to
environmental changes environmental changes

Water scarcity and degraded pasture
quality have altered traditional migration patterns. Some households shortened
seasonal movements or delayed migration due to poor grazing conditions or
infrastructure challenges.

3.4 Community Participation and Environmental Protection Activities

Local communities are actively engaged in environmental initiatives, largely
coordinated by the soum administration. Among respondents:

o 64% participated in project implementation activities

e 62.5% joined local waste cleanup campaigns

e 56% were involved in other environmental initiatives
200
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Figure 8. Community participation in environmental protection activities
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Despite this engagement, only 48% of participants rated these efforts as
“effective,” and 75% stated that key household-level environmental challenges
remained unresolved.

Participants recommended the following priority actions for future intervention:
Regulate and reduce livestock numbers to sustainable levels
e Improve waste management systems and infrastructure
Strengthen environmental monitoring and law enforcement
Expand environmental education and awareness campaigns

80

70

60

20

PERCENTAGE (%)

10

Household Challenges Unresclved Rated Actions as "Moderate"

Figure 9. Perceptions of environmental actions and household challenges

4. Discussion

This study reveals how local communities in Ugii Nuur soum experience and
respond to environmental change. Through participatory methods, it highlights the
strong connections between ecological degradation, socio-economic pressures,
and community health, while showing how local knowledge can support better
environmental decision-making.

Community members reported clear signs of environmental decline, such
as increased invasive weeds, soil erosion, and deteriorating water quality. These
perceptions align closely with previous scientific studies on Ugii Nuur that show
increased sedimentation, reduced biodiversity, and unstable lake conditions [1,2,3].
While few respondents identified climate change as a direct cause, many observed
its effects—especially prolonged droughts and fluctuating water levels—which are
also consistent with broader regional climate trends [4,5,6]. Most concerns centered
on visible, immediate impacts like reed overgrowth, pasture loss, and reduced fish
diversity, reflecting how local experience complements scientific monitoring and
formal assessments [9,12].

The study also shows that environmental change is undermining traditional
livelihoods. Many herder households reported reduced livestock productivity and
lower income, while tourism-based businesses noted declines in visitor numbers due to
deteriorating environmental quality. These patterns reflect broader trends of rangeland
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degradation and economic vulnerability in rural Mongolia [3,11]. Households that
rely solely on herding are particularly exposed to these risks, emphasizing the need
for more resilient rural development strategies [9].

Health-related concerns emerged as well. Half of the respondents reported more
plant-related allergies, while others mentioned skin rashes and cancer cases. Although
these findings are based on self-reported data, they align with studies showing that
environmental degradation increases health risks in rural and climate-sensitive
communities [7,8,10]. These issues underscore the need for improved environmental
health monitoring in and around Ugii Nuur.

Local communities are actively engaged in conservation activities, including
waste cleanup and project implementation. However, many respondents felt these
efforts lacked coordination and long-term support. The gap between community
motivation and institutional backing limits the overall effectiveness of local
environmental initiatives. This reflects a common governance challenge in
decentralized environmental management, where local engagement is not yet fully
supported by adequate resources or technical expertise [13,14,15].

Overall, the findings support the idea that sustainable management of ecosystems
like Ugii Nuur requires locally rooted, multi-sectoral approaches. The community’s
proposed actions-limiting livestock numbers, improving waste management,
regulating tourism, and raising environmental awareness-are practical and align
with Mongolia’s green development and land degradation neutrality goals [10,11].
Participatory assessments like this not only provide insights but also help identify
where policies, scientific research, and investment should focus to strengthen both
ecosystem health and community well-being.

5. Conclusion

This study demonstrates the value of participatory approaches in assessing the
complex impacts of environmental and climate change in the Ugii Nuur region of
Mongolia. By engaging herders, local businesses, and tourists, the research captured
community perspectives on ecological degradation and socio-economic vulnerability.
The key findings are:

* Environmental changes are widely perceived, with respondents reporting
increased invasive weeds, soil erosion, water quality deterioration, and
biodiversity loss.

* Livelihoods are under stress, as 34% of herder households experienced
reduced income from livestock, and tourism-related income was declining
due to environmental degradation.

* Health impacts are emerging, with 50% of respondents reporting increased
allergies and others noting skin and water-related health conditions.

Community participation is active but perceived as only moderately
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effective due to limited professional support, coordination, and enforcement.
* Local priorities for action include sustainable livestock management,
improved waste services, better environmental monitoring, tourism
regulation, and public awareness.
These findings highlight the urgent need for integrated, inclusive, and community-

driven solutions. By incorporating local knowledge into environmental planning,

Mongolia can strengthen resilience and sustainability in vulnerable lake ecosystems
like Ugii Nuur.
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Abstract

Different global circulation systems the climate conditions of Mongolia the
forest-steppe cozened of semi-arid Mongolia at the northern fringe of Central Asia
between the arid Gobi Desert zone in the south and cold-humid Taiga of Siberia
is highly sensitive to environmental changes, which can be driven by climate and
human impact. Climate change and the development of human society can not only
influence the quantity of water resourse in basin, but also have a serious impact on
the exploitation, utilizotion, planning and management of water resourse of human
society, and further affect the sustainable development of ecological eniverment
and sociol economy. In today’s society, the livestock sector is one of the primary
sources of economic development. From an ecosystem perspective, rangeland refers
to agricultural land covered with suitable vegetation and water resources that support
livestock breeding and grazing.Water quality or water mineralization depends on
the location of a particular basin in relation to the sea level. Water quality of high
mountain rivers and streams in Mongolia is adequate. However, in the Gobi water
quality is substandard due to high mineralization. This study takes the Gobisumber
province study area, which belongs to the Pacific Ocean Basin and Kherlen river
basin. The Gobisumber province coordinates are location of 46°00°-47°00°N latitude,
108°00°-109°00’E longitude, altitude ranges between 1175-1695 m above sea level.
The province territory covers an area of 5540.8 km?. In the Gobi region, where surface
water resources are scarce, water supply is primarily dependent on groundwater.
Gobisumber Province faces challenges in water availability, with limited springs,
streams, and rivers that have low discharge rates. The groundwater used for drinking
purposes is highly mineralized and does not meet sanitary standards, as evidenced by
the results of water sample analyses from various sources. Approximately 30 samples
of surface and groundwater were collected across Gobisvmber province and analyzed
at the Water Analysis Laboratory of the Institute of Geography and Geoecology,
Mongolian Academy of Sciences. Out of the 30 water sources tested, only 2 samples
met the requirements of the national standard “MNS 0900:2018 — Drinking Water,
Sanitary Requirements, Quality and Safety Assessment.” One of these is the “Jvdin
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well” in Svmber soum, which belongs to the hydro carbonate class and calcium group,
type II, and meets the chemical composition standards outlined in MNS 0900:2018.
The other is the “Galtin khonkhor well,” which belongs to the hydro carbonate class
and sodium group, type I, and also complies with the same standard. Water from other
wells must be treated before being used for drinking and domestic purposes.

Keywords: Well, spring, river, lake, drinking water, surface water, groundwater.
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Xypaauryi

Bamurspuitn mManm axk axyd TOJUIOH 3pXJDK aMmbjapjar epreH yyaaMm rasap
HyTartal, xarac Xyypal, xyypall yyp ambcraintaid mMaHail OpOHJ OJDKWITHUT
caapyyliax Cyypb @XIIbIH HAT Hb ycaap XaHraX, YCHbI XYPTIIMKUUT HAIMALIYYIIIX
3aMaap Ta3pblH avaauIell Oyypyynax apra oM. bairanwifH 9mirasp XaHTarmax
HOXIOJIUUT YHJCOHMID XYyp TYHagac MIHHABIPIIAT. Xyp TYHAJACHBI TapXaJlThIH
OpOH 3aifH XyBaapHJIAJATBIH OHIJIOTOOC 3apUM Ta3ap YUHT WIYYAK Oaitxam Heree
X3COIT Xyypalummk xatax Oadpar. Xyp TyHaJacHBI Iar XyralaaHbl XyBaapuiiaaT
OJIOH KWJIMWH CylaJiraaHbl MaTepualiaac y33XdJl HapHbI Y SBIBIH Heyieereep 11-
12 KunuiiH MOYIerTdH yciarnyy, Xyypain Medsier aaxkmaap 33JDKINX33C TajiHa KU,
capaap YCHBI XOMK?2 eepuiieraek Oaimar. MOHTOJI OpOHI HAT KW TyHmKaap 250
MM TYHaJIac YHaJ1ar 0eree 1 HyTar J3BCTIPHIH 68 XyBUHIT 333J1113T X33p, TOBUITH 0yCaT
50-200 mm Oyroy HAH Oara TyHamac yHamar. Xyp TyHaJacHBI OaraxaH X2Car TalaprbiH
OOJIOH Ta3pblH JOOPX YCHBI T3] OOJDK, MXOHX XICOT Hb YYPUIMH 3PIIJINK
Oaiimar. Yypmmiaraap anmargax Oaiiraa yCHIT TOTTOOH OaphX YCHBI XYPTIIMKHUT
caibkpyyJax, sjaHrysa [MeJDKUITO T HX33XIH OPTOMTIHiA OyC HYTarT YCHbI XypUMTIIAI
Ouit 60NTOXK 30XHUCTOH ammrIaxX, OalTalb OPUHBI JOPOUTIIBIT caapyyinax a)wI dyXaj
FOM.

OpuHBl ypCUBIT XYPUMTIYYJIaH alluriiaX 30pHITOOp TOJ, TOpXH, caWp,
OaliranuiiH XOHXOp, Iaapjajararail 6om Tan A33p 4 Oalryymk OomHo. YcaH caH,
meepMUHT OasH Oypn OalTyynmax, JOPOWTCOH OPUYHBIT HOXOH CIPTIIX, O1ITIIIP
YOKYyYIIax, ra3ap TapuajaH ycjax, 3arac, IIyByy YPIKYYJIX 33pArT allumiiax OOJHO.
Opcasn xaMruiia 6ara 0aifx, HUHATIM, HIUIH 3aCTHITH Y 6TeeX XaMTHitH eHaep 0aix
HOXIIOJIUHUT XaHTaxaJl XeB, [166peM, yCaH CAaHTHIH OalpIUIBIT 30B COHTOX Hb YyXal
Oaitmar. baiipislr COHToX 100 Oalp3YHH HOXIION, HHKEHEP TeOJI0TH, THIPOTeOIOTH,
YYp aMbCraii, yC3yWH HOXIIOJ, allluIJIAJIThIH [Iaapjiara 33priuir Xxaprai3aH Y3H).

OnoH yICBIH TYBIIMHI X6OB, [I@OPOM, YCaH CaH Oalryyaax TOXHPOMIKTOM
OalipIInI TOMOPXOWMIIOX CyJaliraaHbl aHXHBI APAAM IIHMHKWITIHUN eryyman 1993
OHJT X3BIATACOH. YYHIIC XOUIT OHOOT XYPTI HUUT 55 OTYYIIANI X3BIATACIH OaliHa.
OparaspuiiH  cyganraanbl OyTaonmuidH 69.1% Hb 3pAdM IWHXKWITIOHUHA COTTYYIT
OTYYI2IT X3I03p33p XOBIAIACHH, 18.2% HB ONOH YIACHIH XypiBIH dMXITrIa, 5.5
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% Hb JOKTOPBIH cygairaabl axui, 7.3% Hb cymairaaHbl OOJIOH TOCIWHH TaillaH
X2II09p33p XIBIAIACHH OaiiHa. Cymanraansl Tanball Hb Xarac Xyypau, Xyypai yyp
ambcranTai 0ycan Oaripiax Oaiiraa Hb 9H? TOPIUIH OYCHI XOB, LIOOPOM, yCaH CAHTHIHH
TEXHOJIOTH WYY ad XOJOOTIONTONUT XapyysDk OaitHa. Darasp 55 cymanraaHbl ayuiI
X6B, [I00pOM, yCaH CAaHTHIH OalpIINI TOJOPXOHIOXI00 HUHUT CylanraaHbl ayJIbIH
50.9% ub xyp TyHanac, 78.2% Hb ragapreiH HayY, 27.3 % Hb XepcHHA TYH, 65.5% Hb
XOPCHUIM MeXaHHUK OYPAIAdXYYH, 72.7% Hb razap ammriant/ra3psid Oypxasy, 34.5%
Hb TOJTUPIBIH Y3YYIDNT, 32.7% Hb ranapreiH ypeai, 16.4% Hb caB ra3pbiH Oyoy yc
Xypax TandaiH X3MXKIIT TyC TyC IANTYYp Y3YYIIT O0NTOCOoH OaifHa.

CypmanraaHbl aXWJIJ allUIIacaH apra3ynrasp Hb OyIdIIH aBd y3Bad, 30.9%
Hb 3aliHaac TaHJaH CyaJaji, Ta3ap3yidH MIIPAUIMHH cucteM, 12.7% Hb razapsyilH
MDBIPAIUIMHH CUCTEMHUT THUAPOJIOTHIH apra3ynTdil xocmyynad, 40% Hb opoH3aiiH
OJIOH WaNryyp aHamu3, 16.4% Hb OpoH 3aiiH OJIOH WIANTYyp AaHaJU3bIH aprbIT
TUJPOJIOTUMH apra3yWTa XoclyyjaH XeB, 1166peM, YCaH CAHTMWH TOXUPOMIKTOM
OalpLUIBIT TOAOPXOiisicoH OaiiHa.

OHTH TONBIH CaB Ta3apT XOB, 110OPOM, yCaH CaH OaWTryyraax TOXHPOMIKTOH
Oalipuutelr Oalip3yHH HOXIeN, THAPOJIOTH, Yyp ambCrall, YC3YHH HOXLOIUUT XaMm
Oaifaap aBd y39K XOB, [I00POM, YCaH CAaHTHIH OalpIUIBIT TOMOPXOUIOXBIT 30phCOH
OoJHO.

OpoH 3aiiH eTrerINH CaHI ra3ap allunIalT, Ta3pblH OYPXdIBUHNH OTerned,
TRMM-b11 Xyp TyHanacusl ereraen, Alos Palsar xutiman naryyssia 12.5M opoH 3aiiH
MUAWITOU OHJIPUAH TOOH 3arBap, TUAPOJOTUMH MYpPYHH yTra 33par ererien, M3
AIIMIIIXK OPOH 3aiiH OJIOH WaNTyyp aHajM3blH apraap TOXHPOMXKTOW Oalpuuibir
TOIOPXONIICOH. OHAPUIH TOOH 3arBap amnIyia ragaprblH HATYY, TOIIUPOIT 33PTHIT
3ypariaB. [onaupablH HATTIIWI, TadaprblH HANyy, Xyp TyHaJac, rasap auluriaiT,
TUAPOJIOTHIH MYPYIH yTra 33paT MAaNTyyp Y3YYIIITHAT HOPMIWIOXI00 TyC OYpUHUT 5
aHTWIDK, aHrunal tyc oypa 1, 2, 3, 4, 5 racau oHoor 1yy 00JI0H YpBYY Xamaapiaap
Hb Xapraj3yymk ereB. HOpMUWICOH MIanryyp Y3YY/IPIT Tyc OypWHT Xapwial
XaMmaapiaap Hb HpAMOPIDK HOTACOH 3yparial rapraxjaa >KHHIICOH IIyramaH
KOMOMHAIIBIH apThIT allliTIacaH.

OHIM TOJNBIH CaB Ta3pblH XAMXKIHIA J93pX INAITYyp Y3YYJIIT OpOH 3ailH
XYBBJ X3P UX XAIIODI3INTIUT AyHAAXK, AyHAAK KBAJAPaT Xa3aliT 33par Y3YYIITIIP
WIBPXUNAIDK XapyysI0all: TONTUPIbIH HATTIIWIBIH TyHaax 3.17 M/M2, myHIax KBajapaT
xazainT 2.82 M/M2, ragaprblH HATyyTUHH AyHOaX 3.25 Tpamyc, AyHOaX KBamapar
xazaiint 3.94 rpangyc, Xyp TyHajgacHbl IyHAax 112 MM, AyHAaX KBaapaT Xa3aunT
61.6 MM, MypyiiH yTrBeIH nyHAaXK 4.19, myrmax kBaapar xazainr 3.9 OaitHa. XeB,
eepeM, ycaH caH Oairyynax rajaprblH Halmyy 5% HMXCOX TycaMm TYYHHHT Oapbik
Oaiiryynax YeniH ra3ap IMIOPOOHBI &KJIBIH ©pTer HAIMATIIAT. MitMaac Oua ramapreH
HaJyyruiis anruir < 5% 6o 5, 5-10% 6o 4, 10-15% 601 3, 15-30% 6o 2, 30%-uac
nx 601 1 Tac3H 0HOO ereB. ['agaprsiH ypceall TOIAUPIBIH HATTIIMI X 0aiiX IPTT WYY
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XypuMTIaraana. MiimMasc ronaupibH HArTmI 2 M/m*-aac 6ara 6o 1, 2-4 m/m? 601 2,
4-6 m/M? 6o 3, 6-8 M/M? 6ot 4, 8 M/M?-aac uxX 601 5 TICOHH OHOO OreB. Xyp TyHaIac
Hb XOB, 1100p6M, yCaH CaHTHITH roJ 3X YYCBIp Oeree J[xuiiH XYHC X0/106 &K axyiH
Oaiiryysuraraac rapracaH yaupaamKaap KIIAHH HAHI0Ap Xyp TyHanac 150 MM Oyroy
TYYH?3C Oara 0oi 30BX6H OMYMI yC XypUMTIYyp Oairyynax OonomkToil. Oepeep
X203 Xyp TyHalacHbI XOMXK?33 Oaracax Tycam TYYHHH 30pHYJAIIT, allUIIalT Hb
TEXHOJIOTUIH XyBbJl Xs13raapiaaraMai 6ongor 6aiHa.

ToxXupoMIKTOW OaMIIBIH YHIJITIATIIP XOB, I106POM, yCcaH caH Oalryyrmax
OosoMXKTOI Ta3ap HyTar OHIY TOJIBIH CaB Ta3pblH HUUT HyTar A3BCr3pHidH 8.1%-uiir
HOH TOXUPOMXKTON Oyroy 5 oHOOTOW, 15.4%-mir TOXupoMXToil Oyioy 4 OHOOTOIA,
19.3%-ulir aynna 33par Oywy 3 oHootoit, 39.7% TOXUPOMXKIYi Oyry 2 OHOOTOM,
17.6% HoH ToxupoMKryH Oyroy 1 oHOOTOI OaifHa.

XeB, 1166p6OM, ycaH caHr Oaiiryynax ra3pblH TOXHPOMIKTOW OailJUIbIH YHAITIAT
erexJ166 THJIPOJIOTUIH MYPYHH YTra, FOJIMPIIbIH HATTIII, TaapTbIH HATYY, Ta3pbiH
OYpX9B4, Xyp TyHaAac 33par LWAITYYp Y3YYIITIIP YHIIOX OOJOMKTOH OONOX Hb
CyJaliraanbl Yp JYHTIAC Xaparjax Oaitna.

Tyaxyyp yr: Yc XxypuMTiiyyp, OpOH 3aiiH OJIOH MaITyyp aHaJIU3, MAITYYp Y3YYJIIIT,
HOPMYMJICOH yTTa, )KUH
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OMHOI'OBb AUMI'MTIH XM KIH/I AIIIUTIIAJITA L
OPTOMTI' U1 YPTAMJIbIH TAPXAILl, HOOIIMIH
CYJIAJITAA BA TAPUMAJIKY VJIAJT

1. Apuyncypau'’, T.Anraunsasa', JI. Tysumun6asp?, b.Oprunmaa’

' XAAHUC, XIIIYVC, Buonozau, asnan s#cyyiuiaiblh MIHXUM

2 XAAHC, Aeposkonozuiin cypeyyis, Iazpoli MeHeHcMeHMUilL MIHXUM
3 Omnocoss aimeuiin Baiieans opunel 2azap

* Xonb6oo bapux 30xuo2uutin yaxum xase: ariunsuren.p@muls.edu.mn

Opuiua

OMHMIH TOBMIH OalTaiuiiH TOHUBIPUHUT ajjarayylaxryd yHaraH Oauisibir
XaArajaxbH TYI OalTamTuiiH ypraMiIbIH TapXal-0aipimi, Heell OasuITHitH cymanraar
TYHIPTIOK, apra3yir OashKyynax, Iaanuiaaj HOXeH TOJDKHX OHOJIOTH OHIUIOIT Hb
TYNTyypJaH IMAHXKIDX yXaaHsl YHIICIIITIN TApUMAIDKYYIax a)KIIbIH DXIJIUNUT TaBUX
QXJIBIH XYpA3H] OMHeroBb aliMruiiH baiirans opuHbsl ra3paac OMHOroBb aiMIruiiH
XOMKIIHJ VY yypXailraac yyIdaTdU aluriantal epToeMTTUl ypramiiblH ©HeeTruiiH
TeJIeB 0ali BT TOAOPXOMIIOX, alIUIIArAaX HOOLUIT HIPYYIIIX 30pUIITOTOH cynairaar
2022-2024 onyynaa TeBHitH 00JIOH OapyyH, 3YYH OYCHHWH CYMIBIH HyTar I3BCTAPT
TYMLDTIACHH.

OMHeroBb aiimMar Hb 165,0 MsaHTaH XaBTTall AOPBOJDKWH KHJIOMETp HyTar
JPBCTAPTIUTIAC CyAalTraaHbl aXJIbIH XYPIdHJ OMHOroBb alMruilH TOBHIH OYCHITH
5 cymura (basupamaii, bynran, Homron, Xauxonrop, XypmaH) 5942791 ra GapyyH
oycwuiin 3 cymbin (I'ypBanTac, Hoén, CaBpait) 4674727.2 ra , 3yyH OycuiiH 4 cymMblH
(LlorTmpmmii, Manmait, Xan6orm, basna-OBoo) 4580653.8 ra Ttambaiin ypramitbiH
aiimar, ypramiaH HOMPOTuiiH TeseB Oala, SMHUIH a4 X0I00rnoa OYXHil H3H XOBOpP,
XOBOp, YHaraH, yJaB3p OOJIOH alMINIANTaj epTeMTIIHi ypPramilbll TOAOPXOMIIOX,
Tapxal HeOLUHUHT MIAPYYIdX aXIIBIT TYHIITIACOH Hb OalraquiiH ypramiiblH HOOLUIT
XaMmraajax 30XHCTON aIWriax yiMaap OWOJIOTHIH OJIOH SH3 OalibIr Xamramax
XaMraajax a)JIbII IIMHKIIDX yXaaHbl YHIICIITIN TOPUIH O0III0T00P X3PIrKYYIIXI
CYyph MaTepual OYpadX TOAUUTYH OalTamnuiiH ypraMITbIH HOOIl TAPXIIBIH CyaanraaH;]
YH/ZI3CJI3H TOBUHH yHaraH ypramjbIl TapbX ypryyniax, Xamraaiaax, MEHE)KMEHTHIH
TeJIOBJIOTee OOJIOBCPyyIaX OMHOTOBh aWMIHIH XOMXKIIHI OalTanb Xamraamax
OOIUTOTBIT XAPATKYYIIXI a4 X0JIOOTI0NTON IOM.

CynanraaHsl yp AYH

bun 2016 orm OMHOrOBh afMTHITH HYTarT SBYYJICAH YPTaMJIBGIH alfMTHITH HOOI]
TOTTOOX XI3pUiH cynanraaraap 60 osor, 262 tepe, 614 3yiin ypraman OypTracHIAC
403 3yitn 6amaapuit (65.6%), 160 3yitn smuita ammrt (26.1%) 6aiiraaruita gotop 61
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3yin (9.9%), Monrona Oaiiraa 3aBcpsiH yHaraH, 41 3yiin (6.7%) MoHronsIH yHaran
ypramau, 42 3yiin (6.8%) xoBop ypramain, 31 3yitn (5.0%) H9H X0BOp ypramai, 12
3yin (1.95%) yansn ypraman OypTracsH Hb HUMT ypramutsit 30.45%-uiir Oypayymk
OaifHa.

JIpiXuiiH ypraMiblH adMIUiH yi1aaH JaHcaH] ycTax 0aiiraa MypKpoQThIH KU
(Elaeagnus Moorcroftii Wall.-ex Schlecht.), ycmaoe 6onzoweyii (EN) XoHUH apiy
(Juniperus sabina L.), Xyypamd ap11 (Juniperus pseudosabina Fisch. et Mey.), MoHron
oyimc (Amygdalus mongolica Maxim.), Mouron MeHxxaprana (Ammopiptanthus
mongolicus (Maxim .ex Kom.) Cheng.), [lotanunsl xotup (Zygophyllum Potaninii
Maxim.), [loraauns! yimaan tymam (Incarvilla Potaninii Batal.), llenmiin apraM>knH
wipr (Cistanche deserticola Ma.), am33e (VU) -1uBmosxsi 333praHd (Ephedra
equisetina Bge), OnadB Hauut ynmuac (Populus diversifolia Schrenk.), Peremuitn
oynapaa (lljinia Regelii (Bge.) Korov.), Xovipor xaprana (Caragana brachypoda
Pojark.), l'oBmita xaprana (Caragana gobica Sancz.), Oranm ymxuii eBc. (Peganum
harmala 1.), Mouron norap (Caryopteris mongolica Bge.), MoOHro1 40HOTOHO
(Jurinea mongolica Maxim.), Monron map manan (Tugarinovia mongolica 1ljin.),
x060poodic bonzoweyi (NT) - Xynan xoipro (Potaninia mongolica Maxim.), [laraan
HaBuuT Xac3yn (Olgaea leucophylla (Turch.) lljin ), T'oBuita Toct (Brachanthemum
gobicum Krasch.), lap mapwumk (Artemisia xanthochroa Krasch.) O©MHeroBs aitmart
Vi axwniaraa sSByyIDK Oyi yypxalH Tycrail 3eBIIOOpIUIH Tamdaim OypTIraTaciH
Oaifraa Tyl I@amua SAr3p 3YWI ypramiibir Oalranbi ycraxaac COPrHIAIIK,
TapuUMaDKYYJlax 3aMaap Xamraajaax apra XoaMyK3d9T aBaxX aXJIbIT 30XHOH OalTyynax Hb
3yHT31 oM. TYYHWIRH aplpIT WAMIHbl 30puynaiTaap, Oycal 3yl ypramibr SMUHH
30pHynanTaap TYYXK alliriax Oaiiraa Hb TapXaiT Oaracax, MOMYJSIIUIH TOO 1eepex
YHJICOH IIAITraad O0OJOXBIH 33PATIAA Yy YypXalH YAIABIPIAIUNH SIBIAJl ypraMiiaH
HOMpOT ycTaxaJ H3H XOBOP, XOBOP, YHAraH, YIIAI] ypramani epTex OaifHa.

Tyxaiin0an, xaMruiiH WX Yyl yypxaiH yHnaBspiadna eprex Oyi ['ypeantac
cym HuUT 2803072 Ta Tambaiftail, 4 OarwitH HyTart HAUUT 96 3yHIT SMUHH amIuArT
ypraman yprax Oairaaraac Ilp>xeBanbckuitn 339praud (Ephedra Przewalskii Stap)
275505.21 ra tanbaiig 298487.4 tH — myHn 33par, Perenwmitn map moxn (Sympegma
Regelii Bge.) 289187.93 ra Tanbaitn 96851.1ua — ayHna 33par, bapuynt Oyimac
(Amygdalus pedunculata Pall.) 190852.04 ra Tanbaiim 57255.6 —ayHn 33par, Y cxuit
cyib (Psammochloa villosa (Trin.) Bor.) 90581.29 ra Tan6aiix 9058.1 na—6ara , [1lap
mapwnk (Artemisia xanthochroa Krasch.) 70310.46 ra tam6aiin 15541.0 na—6ara,
Haraan ro€o (Cistanche deserticola Ma.) 617031.10 ra Tan6aiin 6170.3 us—0bara ,
Oran aumuHrd (Phragmites communis Trin.) 42743.26 ra tan6aiin 4461.4 ma—06ara,
[ap mapwumxk (Artemisia xanthochroa Krasch.) 12817.59 ra tan6aiig 15637.5 un—
Oara, YHATOH cyyiaxoit mumap (Sophora alopecuroides L.) 8785.46Ta Tanbaiim 9664.0
uH—0Oara , Onoit xatimaac (Ulmus pumila L.) 3091.24 ra TanGaiin 5398.8 ma—Mar
Oara, Ynaan ro€o (Cynomorium songaricum Rupr.) 2975.64 ra tanbaiig 2082.9 ua—
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Mari 6ara, Opoc maxupc Oyroy 4oHOH xapmar (Lycium ruthhenicum Murr.) 14320.1 ra
tambaiin 834.6 mu—mamr 6ara, MypkpodTeiH xurn (Elaeagnus Moorcroftii Wall.-ex
Schlecht.) 280.6 na—mam G6ara, Ypan uuxap eBc (Glycyrrhiza uralensis Fisch.) 1.5 ra
tanbaiig 30.8 ma—mam Oara HeelTHil OaifHa.

JAyruaar

OMHeroBb aiiMruiiH 15 cymaaac XxaMIruiiH OJI0H H3H X0BOp ypramain basnnanai,
Xanbora (12-14), xoBop ypraman XaHXOHTOp CyMbIH |'ypBaHcaiixaH yya OOJOH
I'ypBantac (17-18), MonronsiH yHaran ypraman XanOora, Llorrmpomii, Homrow,
basu-OBoo, Xanxonrop, bynran, basamanaii, Ho€n, I'ypsantac (10-20), spTHuUit
nenuiiH ynasu ypraman Homron, basu-OBoo, XypmaH, basnaanaii, ['ypBantac (7-
9) cyMIBIH HYTarT OYPTTATACIHUE 33p3ripd OYX CyMaH[ 3aBCPBIH YHAraH ypraMai
9M03r TapxcaH Oaliraa Hb XOBOPIUIBIH 33p3MdJ OyXuid OaliraquiiH ypramibiH OJOH
stH3 Oalian apBUH Oaiiraa 00JI0BY SMHUIH 30pUYIIANITAAp ANTUTIAITEIH HOOIITYH, OJOH
XKHUJ apaanaH 0ok Oyd TaH rayur, Xyypailiaac IIanTraaigaH HeDKHITed epTeX,
YyJ YypXaliH alluITalThIH SIBIAJ Fa3pbIH XOPCHOOC apuMIIax, SMHUIH 30pHyJIaaTaap
TYYK allIMIIax, 03I PUIH MaJIbIH X6JI]] TUIITATIAX TIMTIX 33PAT HOJIOeIe 6pTeK
ycTax aroys Tyarapd OaiHa.

Hitmaac OMHOroBb ailMIuifH HyTar Aaxb yya YypXalH YHIABIpIIMNAH SBLAA
OMOJIOTHIH TOpeIT 3YWIUIH XOMCIION OMil O0JDK, IKOCHCTEMHUIH TIHIIBIP ajlIaraax
Oaliraa eHee yel Laallua alurianTal OpTOMTIUI ypraMilbl TApUMaIDKYYJK TeHUHH
CaHT Xamraajax akJIbIT 3XJIYYJI3X Hb 3YUTIH 1OM.

Tyaxyyp yr: HoH XxoBOp, XOBOp, yHaraH, yjjadl, SMHUUH alllMIT ypramaj, Heell,
TeHUITH caH Xxamraaa
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YVJIbIH HAJTYYTUIH HOXOH COPTIIITIH]
HYTIUMH YPTAMAJI TAPUMAJIXKYYJIK, YPI'YYJICAH
TYPIIUJIT, OJIOJIT AMXNWJIIT

H.Terennep"’, M.Menreuxoux', I.T'an-Dpasu3’, XK. Ypancaiixan', A.MeuxuyyyH'

! Dueparcu pecypc XXK
* Xonboo bapux 30xuocuutin yaxum xase: Tuguldur n@mmc.mn

Xypaauryi

VYxaa Xymar TeciamidH TanOaiiH rasap HyTar Hb OaiiranuitH Oyc OyciyypuiiH
XYBB]l IOJOPXOT XIIPHUIH 3aBCPBIH Oycdm, MOHTONI OpHBI ypramain-razap3yiH 16
Toliproop (On3uiixyrar, 1989) JlopHOroBHiiH LOIOPXOT XIIPUIHH TOUPOTT XaMaap/ar.
Henepxer x33puiin Oyc HL OWE JaacaH SPTHUHN YYCAITIN, 30HXUIIOTY YPTraMITyyaTau,
9HA HUUTIPD 705 3yiin ypraman OYpTIArJICIHIIC OJIOH HACT eBcieryyn 72%, HAT
HacT eBceryyn 15%, ceer ceerentipyyn 13% -uir 333mmsr. DHA Oycan Xyypaicar
COOr COOIOHIPYYA yPraMiIbIH OYII3MADII Y3YYJIIX YYPAT UX, ©BCIOr TAaIlMHTBIH
TYBIIWHA JATHYYAT KIDKUT YETHYY, TAp AyHAaa HaM YyJ TONTOIBIH 031, XOHIUHA
©JITIeT XSUITaHa 30HXWIJIOT. YpraMajKIIITa T X3 XII9H 3YWIUNH XsUIraHa, Xasaaprasa,
TaaHa, arb, TOIOTYAYY OOpOJI30H, IINX33 TOTTOPTOHO, Oarmyyp, Oyypasl SIHTHII,
aMMaHBbI CJIIPrIH?, OPrecT OPTYY3, HOMIOTIT TICAT UX3IXIH TOXHUOJI0X00C rajHa TYP
3yypBIH OOPOOHBI UHHT HIYTIH aMbJIap/ar sMaaH MIapHIDK, ITYJIXUH MIapHIDK, XaMXar,
XaMXyyJI MATHITH HAT 0a 1@6H HacT 3YIIYY/l UX ypraHa.

Duepxu pecype XXK Hb Xasrgan dylyyATHHH OBOOJTHIH HATYYTHHH HOXOH
COPIIITHUT TEXHUKUIH OOJIOH OMOJIOTUITH HOXOH COPTINTHUIT TOJIOBIOJITHIH Iaryy
XUIK TYHITT K Oaiiraa 6eree 1 ONOIOTHITH HOXOH COPTIINTHHH YPraMaiKyyiaaaThIH
Japaax eepwieNiT ypramyiblH 3YHIMiH Oypadsn OOJOH ypramjaH HOMpPOTHIH
©OPUIIONTHHT TOJOPXOHIIOX AT TOBUWH OYC HYTTHIH FKUJT TOCTIH Yy yypxaitH
HOXOH CHPIIITI] TOXUPOX 3YHIUHH OYpAIHHT TOTOPXOWIOX 30PUITO0p SHIXYY
CymanraaHbl QKIBIT XUUCOH O00HO. BUa 1PTYYI3M MOHUTOPUHTUHH OMYUTIINIT XUHK
YPraMaDKUATBIH TOJIOB OalABIT HIDPXUIIIDX, HOXOH COPrIICIH TanOala YHIIIIT
OreH OYJTIMIDIT YYCTIIT, 30HXHMIOX 3YWJI, YPraMJiIblH TyCraruitH Oypxoil, HAT IIT
OYpTIarasx 3yHIUIH T0o, 3YHINIHH OYypanAdXYYHUH aMbApaIbIH XIO3PHIH OHIUIOT,
JIOPOUTIIBIT UIDPXUIIIATY 3YHITYYIUIMH 33J13X XyBb, yCallraaryl HoX1eJ A9X ypramiibiH
YpranTbIH Oaian 33pruir TOLOPXOUIOB.

Vxaa Xygar TOCIUMH Xadaraajl qyyayylaruid oBoosiro a33p 2020 oHja HYTTHHH
ypramiiaap XWHC3H OuonoruiiH HexeH capradntuir 43.691590 N; 105.535800 E;
1487.5 m. Gaitpmmnn Kopxkuuckwitn xaprana (Caragana korshinskii Kom.), lap
XoTup (Zygophyllum xanthoxylum (Bunge) Maxim.), Ono#i xaitnaac (Ulmus pumila
L.), Mypxod e xxury (Elaeagnus moorcroftii Wall. ex Schltdl.) racan roes, iiemepxer
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X99pUIH OYCa 03T ypraiarrail ceer, MO X310 pHIiH 3YHITYyAUNT COHTOH TapHainK
2022 oHm TomOpXOW HOPMBIH Jaryy ycanraar xuixk Oavican. Xapwna 2023 oHOOC
ycajraar 30rcook Oue jaaH yprax HOXUOIHMHT OYpAYYJICOH Hb YpramiblH 3pUUMIL
caifHaap HeJIOeJIoB. YPTalThIH OailTBIT Y3BAJI KOPKHHCKUIH XapraHa 3yii 60-70 cwm,
map xotup 40-50 cm, omoit xaitnaac 70-90 cM, cyxait 80-100 cMm enaepTaii ypracHaac
rajHa TapuajcaH 3YHIyya OYII cajaallaH MeYHPIIOCeH, HaBWIANT CalTaid, OmoMacc
UXTOH, YPIIK KUMCIICHH 0aliB. Men 2023-2024 onp 3yinuidiH Too 15 Gaiican 6o
2025 onp 32 60K HAMATARB. DHD Hb HYTTUHH YHaraH ypraMmal TyXaifH Oyc HyTarraa
WIIYY CaifH JacaH 30XUIOK yprax Oairaar uitr»k OanB.

Tyaxyyp yr: Hexen capranit, Lo KUIT, ypraMaKUIT, 3KOCUCTEM
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