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AnHoTanms. JlecHoi ponj Kazaxctana 3aHuMaeT 5% TeppUTOPUH CTPAHBI,
a UX IJIoIAAb cocTaBssieT 13,6 MJIH ra. Jleca B mpupo/ie BbINOJJHSIOT Pa3HOO-
6pa3Hble QYHKIUU AJis TPUPOAbI U 001LeCTBa, a TAKXKE UTPAIOT BAXKHYIO POJIb
B BbIpaBHHMBAHUH KJIMMaTa. I3MeHeHNe KJIMMaTa, POsIBJSIOLIeeCs B OBbBIIIEe-
HUU TeMIIEPATYpPbl U HbIHEITHUX IKCTPEMaJIbHBIX IOTOAHBIX YCIOBUSX, OKa3bl-
BaeT HeraTUBHOE BO3/leHCTBUE Ha 3/I0POBbE U pa3BUTHE JIECOB. 3a MOCIE/[HUE
ISATh JIET CUJIbHAS 3aCyXa U ’Kapa, a TaKXKe Moc/Ieyollee MacCOBOe pa3MHOXKe-
HUe BpeJuTeJiel cepbe3HO MOBJIUAJIN Ha Jieca CTPaHbl. YUUThIBAsk HbIHEIIHUE
MaciTabbl yiiep6a iecaM U BO3HUKAIOLIUE J0JIr0CPOYHbIe MOCAeCTBUSA, yCU-
JIUS TI0 COXpaHeHU1o JiecoB B KazaxcTaHe, a TakKe UX pa3HO0Opa3us U MPOAYK-
THUBHOCTH sIBJISIETCS He3aMeHUMOH 3a/jauell npaBUTebCcTBA. Ha cerogHsAIHUMI
MOMEHT aKTHBHO MPOBOJUTCS JIECOBOCCTAHOBUTEJ/IbHbIE PAGOTHI, PAaGOTHI 1O
OXpaHe ¥ palMOHaJbHOMY HCIO0JIb30BAaHUIO JIECHBIX pecypcoB B Pecmny6inke
KazaxctaH. KosinuecTBeHHbIe JJaHHbIE SIBJSIOTCS OHUM U3 CPEICTB MPUHSATHUS
060CHOBAHHBIX pelleHUl JJisl obecriedeHUs] MOHUTOPHHTIA JIECOB U yJy4llle-
HHSI MOHUTOPUHTA ylep6a JiecaM. B 1onoTHeHHE K CYLeCTBYIOIUM CUCTEMaM
MOHUTOPHHTIA JIECOB, TAKUM, KAK UHBEHTApH3aLUs JIeCOB, 06C/elOBaHUE CO-
CTOSIHUSI KPOHbI U MHBEHTApHU3allusl JIECHbIX MIOYB, CUCTEMAaTUYECKHEe HUCCIIe-
JIOBaHUSI COCTOSIHUSA U YSI3BUMOCTH JIECOB B HallMOHAJIbHOM MacluiTabe MOTYT
OBITh PACLUIMPEHBI C TOMOIIbIO CIYTHUKOBOU CUCTEMbI HAOJII0/IeHHUs1. HabJIro/1e-
HUe 3a 3eMJieil. B 3ToM 0630pe Mbl MPOaHAJU3UPOBAJIU U KJIACCUPUIIMPOBAIH
BCe HCCJIe/IOBaHUs, OMy6JUKOBaHHbIe 3a nocsieHue 20 JieT U NOCBsIeHHbIe
JIUCTAHIMOHHOMY 30H/IMpOBaHUI0 JiecoB B KazaxcTaHe.

KioueBble c/10Ba: AMCTAaHIMOHHOE 30HAMPOBAHUE, HAO/IOAeHHe 3eMJIH,
JlecHOY GOH/J, MOHUTOPUHT Jieca, Aerpajanus jseca, KazaxcraH, 0630p.
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BBeaeHue

MupoBoil siecHoM GOHA M Jieca NPeLOCTAaBAAKT YpPe3BblYailHO LieHHblE 3KOCUCTEMHbIE
YCIAYTU M BHOCAT OTPOMHBIA BKJIaJ, B 06J/1larococTosiHhe 4esioBeka. WX BkJag MOXHO
CTpynnupoBaTh B obecrnevyrBawllle, BCIOMOTaTesbHbIe, PETryIupylolide U KyJbTypHbIe
ycayru [1, 2]. JlecHoit poHJ, obecnieyrBaeT Cblpbe, TAKOE, KaK JApPeBECHHA UJIU PAaCTUTEJIbHOE
BOJIOKHO (CTpOMTeJIbHas JjpeBecrHa, MebesibHasl peBecuHa, byMara, yrojb U T.J,.), psiMble
Y KOCBEHHbIe NPOAYKTHI MUTAHUA (TpaBbl, PPYKThI, OpeXH, MeJ], TPUOBI, JUUb, HACEKOMBbIE U
T. 1.) U XMMHUYeCKUe BellecTBa W JieKapCTBEHHble CpeJACcTBa (CKUNMJAp, Macja, pe3uHaT U
T.IL.), @ TAKXKe 3a4aCTyl0 NpeJoCTaB/JeHre JOCTyIa K MCTOUHHKAaM YUCTOM BoApbl. Jleca ciyxat
cpefior obuTaHus AJst GJyiopbl U GayHbl, ABIASIOTCA JJOMOM /Jisi OTPOMHOT0 6MOpa3HO06pasus
Y CIOCOOCTBYIOT MOYBOOOPA30BaHUIO U KPYyroBOPOTY MUTATesbHBbIX BellecTB. KpoMe Toro,
Jleca CIOCOOCTBYIOT 3alllUTe 3eMeJib OT 3PO3UH, BKIKYAT PUIbBTPALUI0 BOJAbl U BO3/yXa,
yZlep>KaHUe BO/ibl, a TaKXKe 60pb0y C HABOJHEHUSIMU U 3acyXou. /lep:kaT B 6asiaHCe U3MeHEeHHUs
KJIMMaTa 3a c4eT QpUKCalMU yIjepo/ia B pacCTeHUsAX U o4Bax. Ky/bTypHbIN BKJIa/: BKIOYAOT
OTAbIX (HanpuMep, IPOTYJIKH, I0X0/1bl, €3/]a Ha BeJIOCUIIe/le, BepXOBas e3/]a, KaTaHHe Ha 6eroBbIX
JIbDKAX, 0X0Ta U T. [1.), 3CTETHUKY, 3KOJIOTUYeCKoe 06pa3oBaHue U lyXOBHbIe yCIyTH [3].

KazaxcTtaH oTHOCUTCS K MaJjiojiecuCThIM cTpaHaM. CorsiacHo AaHHbIM KomuTeTa JiecHOro
X0349KCTBA Y )XKMBOTHOTO MHpa MUHUCTepCTBA 3KOJIOTUH, T€0JIOTUHA U IPUPOAHBIX PECYPCOB,
1o coctosiHuio Ha 1 auBapsa 2022 r. sieca 3aHUMAIOT 5% TeppPUTOPUM CTPaAHBbI, @ UX MJI0IA/Lb
coctaBideT 13,6 MiH ra. Ilo4yTH Nos0BMHA U3 HUX INPUXOAUTCA Ha cakcayld. B nesom
6J1arofapsi yCUJIMsM, HallpaBJIEHHbIM 32 OXpPaHy JIeECOB, KX BOCCTAHOBJIEHME U pallMOHAJIbHOE
MCII0JIb30BaHUe 3a nocJjeaHue roabl B KazaxcraHe HabJ01aeTcsl TeHAEHIMS K YBEJUYEHUIO
JIECHBIX MacCHUBOB.

BoJsibllasgi 4yacTh rocyaapcTBeHHOro JiecHoro ¢pouzaa - 74,9 % HaxoguTcs B BeJeHHUHU
aKuMaToB obOJjiacTel, B BeleHnu Komurtera Haxogutcsa 24,4 %. [linomaab rocysapcTBeHHbIX
JiecoBJaJlesiblieB, MOAYMHEHHbIX KomuTeTy, coctraBiser 7450,9 Twic. ra, u3 Hux 7335,9
TBIC. Ta — 0CO00 OXpaHsieMble IPUPOJHbIE TEPPUTOPHUU CO CTATyCOM HOPUAHUYECKOTO JIULA, K
KOTOPBIM OTHOCATCA: 10 rocyapCTBEHHBIX IPUPOAHBIX 3alI0BEAHUKOB; 14 rocygapcTBeHHbIX
Hal|MOHAJIbHBIX IPUPOJHBIX NAPKOB; 7 TOCY/JapCTBEHHBIX IPUPOJHBIX pE3€PBATOB.

Haubosnpinii BpeJ, siecaM HAHOCAT JiIeCHble IMOXapbl, KOTOpble MOTYT CBECTH Ha HET
JIeICTBEHHOCTb BCe€X, IPOEKTUPYeMBIX JIECOYCTPOMCTBOM W MNPOBOJUMBIX JIECHBIMHU
yupexaeHusaMu, Meponpudatui. B 2019 roay Ha TeppUTOpHUM TOCYyJapCTBEHHOTO JIECHOTO
doHga npousouio 628 moxkapoB, B CPABHEHUHM C MPOLLJIBIM IOJOM 3aperucTpUpoBaH HX
poct Ha 75,4% (2018 r.-358). MaTepua/ibHbI{ yl1ep6 Takxe yBesJauyusca B 2,6 pasa (2018
. - 209 MsH. 619 ThIC. TeHTe, 2019 1. — 563 MuiH 509 ThIC. TeHTe), IPH 3TOM JieCHasl IJIOLA/ b,
npoiieHHas noXkapaMu, CHU3ujaach B 2,2 pasa u coctaBusa 73 Thic. 515 ra (2018r. - 162 Thic.
611ra) [4,5, 6].

Oco6o0 ciefyeT OTMETUTD, UTO pa3paboTKa HAyYHO 060CHOBAHHOW CUCTEMBI II0 MOHUTOPUHTY
Y COXpPaHEHHIO JIECOB CTPaHbl, MEPONPUATHUH N0 YMEHbIIEHNUIO HETAaTUBHbIX MOCAECTBUU U
yBeJIMYeHUs] MPOJAYKTUBHOCTHU JIECOB MOXXET ObITb BBINIOJIHEHA Ha OCHOBE HCII0JIb30BaHHUSA
COBPEMEHHBIX TEXHOJIOTUU U METO/,0B.
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[lenssMu AaHHOTO 0630pa MOHUTOpPHHra JiecoB Ha ocHoBe /[33 gaHHbIX B KaszaxcraHe
ABJISIIOTCS:

- IpeACTaBUTb BCECTOPOHHEE, aKTya/IbHOE U 060CHOBaHHOE Ha paKTax BBeJIEHUE O Jiecax B
CTpaHe U TeKylUlre Npo6JieMbl;

- IpeJICTaBUTh Pe3y/bTaThl YIJIyO6J€HHOT0 0630pa M aHa/IM3a BCeX UCC/IeI0BAaHU M, OCHOBAH-
HbIX Ha /133, nocBsilleHHbIX JiecaM B Ka3axcTaHe.

0630p JTUTEpaTypPhI

3amnocyefHue NATh JIET U3ydeHUe 3eMJIU C MUCNI0JIb30BaHUEM CIYTHUKOB BCTYIUJIO B HOBYIO
apy. [lpyHKrMasa Bo BHUMaHHKeE, YTO B TeUEHHE MHOTHX JIeT HelIPepPbIBHbIY, €XeJHEeBHbIA WU
NOYTH eKeJJHEBHbI MOHUTOPHUHT OINpeJie/IeHHOU 06J1aCTU UHTEePEeCOB Ha Halled 3eMJie MOT
OCYLIeCTBJISITbCS TOJIBKO Ha OCHOBE IaHHBIX C HU3KUM U CPeIHUM pa3pelieHHeM CIy THUKOBbIX
JlaTYMKOB, Takux, kak AVHRR (npocTpaHcTBeHHOe pa3pelieHue oT 1 KM 10 4 KM, IOCKOJIbKY
B Havasie 1980-x rogoB), MODIS (pa3peuienue ot 1 kM g0 250 M ¢ 1999 r.) uau MERIS (300
M, A0CTynHO ToJibko B 2002-2012 rr.), AATYHKHU € 6oJiee BLICOKUM pa3pellleHueM, TaKhe, Kak
6opToBble cnyTHUKU Landsat (mpocTpaHcTBeHHOe pa3pemieHue 30 M), IpeoCTaBJISAIN TOJIbKO
BO3MOXXHOCTb [IBYXHEJEJbHOTO HabJIIo[leHus, 6jarofapsi 4acToTe MOBTOpeHUs1 16 JHeM.
3anyck EBpomnelickuM kocMuyeckuM areHTCTBOM (ESA) eBpomeiickoro cnyTHHKa JaHHbBIX
Sentinel B 2014 rogy npuBeJ K CMeHe NapaJUrMbl B OTHOLIEHUU BO3MOXXHOCTEN MOHUTOPUHTA
Ha ocHoBe /I33. OcHOBaHHasi Ha COYETAaHUU MYJbTUCIEKTPaJbHbIX JaTYUKOB 6oJjiee
BBICOKOT0 pa3pelieHus, Takux, Kak TM, ETM+ u OLI, Ha Landsat-5,7 8 u 9 (30 M), u ocobeHHO
eBpoIelickie cnyTHUKU Sentinel, Takue, kak Sentinel-2 A u B (pa3peuienue ot 10 go 20 m),
Sentinel-3 (pa3pewenue 300 M) ¥ AATUYUKU C CUHTe3UpOBaHHOU anepTypol (SAR), Takue, kak
Sentinel-1 A u B (mpocTpaHcTBeHHOe paspeluieHre oT 10 g0 20 M). ), Tenepb MOXKHO Ha6J110/]aTh
3a KaXKJbIM MeCTOM Ha 3eMJie C BbICOKMM paspelleHWeM NOYTH exeJHeBHO. [IoMuMo 3THUxX
CIyTHUKOB, CYLeCTBYIOT TaKXXe JaTYUKH C 60Jiee BLICOKUM pa3pelleHrneM, Takue, kak [konos,
Quickbird, Worldview, nui¥ MUKpPOCOYTHUKH, NMOJOOHBIE TeM, KOTOPble KOHTPOJHPYIOTCS
Kopropanuel Planet, Tenepb MOXXHO Ha0JIl0/laTh 32 KaX/bIM MECTOM Ha 3eMJie C BbICOKUM
paspenieHreM noyTu exeAHeBHO [7, 8]. Xorsa maHHble SAR (pazap ¢ cMHTe3UpPOBAHHOM
anepTypoi) He 3aBUCAT OT MOTO/Ibl, 06JIAYHOCTb MOXKET ObITh OrPAaHUYUBAKIIUM GAKTOPOM
JLJ151 TACCUBHBIX CUCTEM JUCTAaHLLIMOHHOI0 30HAUpoBaHus. OJHAKO C TAKMM NNapKOM JaTYUKOB
Jlake B YaCTUYHO 006JIaYHbIX pPerMoHaxX CpeJHUX HIMPOT, Telepb BO3MOXHO T€HEPUPOBATH
MHPOpPMaIllMOHHbIe MPOAYKTbl C BbICOKMUM NPOCTPAHCTBEHHBIM pa3pelleHueM U BbICOKUM
BpEMEHHBIM pa3pellleHueM U ONITUMaJIbHO C MHTEPBAJIOM OT HeJleJIU [10 MecsLa.

Habopbl JaHHBIX C 6o0Jiee BBICOKMM NPOCTPAHCTBEHHbIM paspelleHueM U O0XBaTOM
TEPPUTOPUU TMO3BOJIAKT NOJy4aTb HWHPOpPMAlMOHHbIe NPOAYKTbl O JUHAMHKe U
pacnpejie/ieHUH JIECHOTO MOKPOBA B MaclliTabax BCel CTpaHbl, a TAKXKe MoJy4yaTh NOAPOOHbIE
MHPOpMaIlMOHHbIe MPOAYKTbl O IOTepe JIeCcOB, BHU/OBOM COCTaBe M €ro M3MeHEeHHUSX,
HapyLIeHUsX JIECOB U3-3a 3aCyX, I0XKaphbl, yparaHbl U 3NWAEMUH, a TaKKe BOCCTAaHOBJIEHUE U
BO300OHOBJIEHHE POCTA JIECOB.

Ha eBpomnelickoM ypoBHe B TeYeHHE MOCJHeJHEr0 AeCATUIETUS Pa3/IMYHbIMUA COCOO6aMHU
HOOLPSJIOCh UCMIOJIb30BaHU e CIYTHUKOBOM UHPopMaLuu o secax. TemaTuyeckas niaatdopma
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JiecHoro xo3siiictBa (Forestry TEP) 6bl1a pa3paboTaHa B paMKaxX MPOEKTa, 3aK/I0YEHHOTO
0 KOHTpakKTy ¢ EBponelickuM kocMudyeckuM areHTcTBOM (ESA), uTo6BI 06ecieunTh Gosiee
3ddexTHUBHOE HcCMOJIb30BaHUE JaHHbIX Copernicus W JApyrux AaHHbix /|33 B MOAJAepKKYy
MOHUTOPHHTA JIECHBIX 3KOCUCTEM U YCTOUYMBOIO0 JIECONI0JIb30BaHU4 [9].

Cucrema MoHuMTOpHHra 3eMesib Copernicus Tak»Xe COLEPXKHUT CJIOM JIECHOTO XO3MCTBA
BBICOKOI'O paspelleHuda C TpeMd TUIIAaMU NPOAYKLMH, focTynHoM 3a 2012 u 2019 roppbr:
IJIOTHOCTb JJPEBECHOT0 MOKPOBA, JJOMUHUPYIOLUN TUM JIUCTBBI (JIMCTBEHHbIE, XBOMHbIE U
T.Jl.) U NPOAYKT THMA Jeca, COOTBETCTBYIOUIMUN onpejeseHnto jseca [[pofoBobCTBEHHAs U
ceJibCKOX03silicTBeHHas opranusanus (PAO) [10]. B kauecTBe 0CHOBHOI'0 UCTOYHHUKA BXOJHbBIX
JlaHHBIX [J1s IPOAYKTOB MCIOJIb30BaJuCh AaHHble Sentinel-2, a Takxe fgaHHble Landsat 8 B
OCHOBHOM [11].

OpHako u3ydyeHHe HccaeloBaHMKA Ha ocHOBe /133 ¥ reoMHPOpMalLMOHHBIX NPOAYKTOB,
JOCTYynHbIX B KasaxcTaHe, MOKa3bIBaeT, YTO Mpeo6Jialal0T MeCTHble U pervoHajbHble
vcciaeloBaHuss M MHQPOpPMalMOHHble NPOAYKTbl Ha ocHoBe /I33, U 4YTO KOJIMYeCTBEHHas
MHopMal s B peruoOHa/IbHOM M /laxKe HallMOHa/IbHOM MacluTabe reHepupyeTcs peako. HayuHo-
UccaeloBaTe/IbCKUe HUHCTUTYThI MO-NMPEXHEMY MWCHOJIb3YIOT (ec/d BOOOLIe HCHOJIb3YIOT)
MHpOpMaLHIO 0 Jiecax, MoJyYeHHY C MOMOLIbI0 AUCTAHIIMOHHOI'O 30HAUPOBAHUS, CKOpee B
3KCIepUMEHTA/IbHBIX LieJIIX U He COJEeNCTBYIOT OllepaTUBHOMY MOHUTOpPUHTY. OZjHaKO 3/ecb
KPOETCH WCKJIIYMTEJNbHbIM NOTEeHL KA [JI NPOBEJEHUSl CBOEBPEMEHHBIX, NOBTOPSAEMBIX U
KPYIHOMAacCIITaOHBIX OLleHOK, NOAJEePKMBAKIIUX TPAAULIMOHHO TPOBO/MbIe OLIEHKH Ha MecCTe.

MeToaoJiorusa

Jg aToro o63opa Mbl COOGpasM BCe JLOCTYIHbIE HCCJIeJ0BaTeJbCKUe MYyOJMKALUMU IO
TeMaM, CBfI3aHHbIE C JIeCaMH, UCCJIeJOBaHHUS C TOMOLbI0 JUCTAHLMUOHHOI'0 30HUPOBAaHUS B
KazaxcraHe. [lonck siuTepaTypbl NPOBOAMJICS HA OCHOBe 6UbOIMOorpadpuyeckoi 6a3bl JaHHbBIX
niatdopmbl Web of Science 6e3 orpanuyeHuil no gate nybsaukauuu, ResearchGate u Google
Scholar. Mbl paccMaTpyBa/v TOJIBKO Hay4YHble CTaTbhH, ONyOJMKOBAaHHbBIE B PeLleH3UPyeMbIX
KypHasax. [Ipy noucke iutepaTypbl Mbl UCII0JIb30BAJIU CeAYIOLIHe KIt04YeBble coBa: jec UJIN
JiecHol ¢oH U fuctaHumoHHoe 3oHaAMpoBanue UJIHU HabstoeHue 3a 3eMieit M Kasaxcran. U
HaMU Obl/IY BblsiBJIEHME 0K0JI10 122 Hcciie0BaTeNbCKUX MyOIMKaALUM, MOCBALEHHbIX JlecaM U
JnecHoMy ¢poHay KasaxcraHa.

Pe3ysbTaThl M 06CYKIEHHE

[To ganHbIM HanimoHaibHOTO [I0KJIa/ia O COCTOSIHUY OKpY»Kalolel cpeibl U 06 UCI0JIb30BaHUHU
IPUPOAHBIX PecypcoB, Jieca B KasaxcTaHe pacmnoJsiararoTcsl KpaniHe HepaBHOMEpPHO. THIIBI
JIECHOW PAaCTUTEJIbHOCTH 00YC/IaBJIMBAIOTCS pa3HO06pa3ueM NPUPOJHBIX 30H. B nycTbIHHOM
30He NpOoM3paCTalT cakcaysoBble Jjieca. OCHOBHAasAg 4YacTb TOPHBIX JIECOB IpeJACTaBJeHa
TE€MHOXBOMHBIMU HacaXAeHUAMHU Asitad, [l>KyHrapckoro v 3aunnmckoro Asaray. BpaBHUHHOU
YacTU CTENHOM W JIeCOCTENHOM 30H NpPOM3pacTalT 6epe30B0-OCMHOBbIE KOJIOYHbBIE JIECa,
OCTPOBHbIE COCHOBbIE O0OpPbI, IEHTOYHbIe 60pbI [IpuupThIlbs [12].
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B cocraBe secoB (pucyHok 1) mnpeobsajjal0T cakcayJlbHUKH, 3aHUMawowmue 489 %
MOKPBITOM JIECOM IJIOLIA/IU U KYCTapPHUKOBbIE HaCaX/|eHHs, PacIioJioKeHHbIe B MyCTBIHHOUN U
CTenHOM 30HaxX U cocTaBiswomue 23,2%. Hanbosee 1ieHHbIe XBOWHbIE HACAXKAEHUS 3aHUMAIOT
13,6%, markosiuctBeHHble — 12,1% u TBepAo/McTBeHHble HacaxkaeHus — 0,8%. [lo 3anmacam
JipeBeCUHbBI J10J151 CaKCayJIbHUKOB cocTaBJisieT Bcero 3,4% (15,03 muiH M3) oT ob11ero o6bema
3armaca JipeBeCMHbl OCHOBHBIX JIECOOOPA3YIOIIUX MTOPO/, UYTO 00YCJ0BJIEHO GUOTOTUYECKUMHU
0COOEHHOCTSIMM CaKcayJia, OTJIMYaIIerocss HI3KMMHU 3alacaMu ApeBecuHbI Ha 1 ra.

B 3amace Bcex 0CHOBHBIX JIECOO6PA3YIOLUX OPO/, TPe06J1aJaloT XBOWHbBIE JipeBoCcToU - 61,9
% (255,23 My M3), U3 HUX cOCHAKHU - 42,3 % (108,03 MJsiH M3), a TaK¥Ke MATKOJMCTBEHHbIE —
33,7 % (138,76 M1 M3), cpeiu HUX 6epe3HsKU cocTaBasAOT 21,4 % (91,11 maH M3).

Jleca pecny6JMKK BbINOJHAKT BaXKHble KJIHWMaTOpEryJavpylollue, cpeaoobpasyloliue,
1oJie- ¥ MOYBO3alUTHbIE, BOAOOXPAaHHbIE U CAHUTAPHO-TUTHEHUYEeCKHe GYHKIUU U SIBJISIOTCS
eCTeCTBEHHbIMU pe3epBaTaMu 86% 6M0J0TMYECKOT0 pa3HO06pa3us CTPaHHbI.

NECHOM ®OHA v y e K o
15000000 | el

,,,,,,,,,

PucyHnok 1. JlecHoit poHj Pecny6iuku KasaxcraH [12]

CorslacHOo MaTepuasaM ATreHTCTBa MO CTpaTerdiecKkoMy IJIAHUPOBaHUIO M pedopmam
Pecny6snku Kasaxcrtan Bropo HauuMoHa/lbHOW CTAaTUCTUKM (pucyHok 2) 3a 2018-2022 rr,
nJola b JiecHoro ¢poHaa Bbipocaa Ha 2,6%, JIeCHCTOCTb 3a 3TOT Nepuo Bbipociaa Ha 0,3
NPOLIEHTHBIX MYHKTa U cocTaBuia 5%. Ho Tak»ke CTOUT OTMETUTb, YTO KOJIMYECTBO JIECHBIX
N0XKapoB 3a NocJjefHUe 5 JIeT YBeJUYUI0Ch B 2,2 pasa. Tak, B 2022 roay njoiajb 3eMeJb,
OXBauyeHHbIX NOXapaMu, coctaBuia 104 Teic. ra [13].
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Konuuecreo noxapos B Pecnybnnke KazaxcraH, eg,. Maowaab 3emenb OXBaYEHHbIX NOXMapamu, Toic.ra
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PucyHok 2. CTaTUCTHKA O noKapaM JiecoB 1o Kazaxcrany [13]

[IpyyrvHaMy BO3BHHKHOBEHMUS JIECHBIX [10KAPOB SIBJISIIOTCS IPUPO/HbIe (HEKOHTPOJIUPYEMbIE
CeJIbCKOXO35ICTBEHHble MaJibl) U aHTpoNoreHHble ¢akTopbl («cyxue» rposnl). Kpowme
TOTO, CEPbE3HOM Yrpo30W JIECHBIM pecypcaM SIBJSIETCS NepUOoAUYeCcKOe paclpocTpaHeHHe
BpeAuTeJiell U 60Jie3Hel Jieca.

B pamkax [lapuxckoro corsamieHusi, cornacHo koTtopoMmy KasaxctaH B3si1 Ha cebs
006513aTeJIbCTBA IO COKpAlleHHWI0 BbIOPOCOB MapHUKOBBIX razoB Ao 2030 roaa Ha 15%,
IyTEM COXpPaHEHHUsl CYIIECTBYIOIIUX JIECOB WU CO3JaHUSI HOBBIX JIECHBIX HacaxjeHuUu. B
paMKax 3TOM MHULMATHUBBI Oblja NPOBeJileHa MHBEHTAapU3alUsl HEYYTEeHHbIX TOPHBIX JIECOB
BocTtouyHo-KasaxcTaHckoi 06J1aCTH; C UCIIOJIb30BaHUEM KOCMUYECKUX U a3pOCHUMKOB OBLIU
onpe/iesieHbl UX 'PaHULbl, TOPOJHbII COCTAB U COCTOsIHUE. B pe3y/ibTaTe 3THUX HCC/IeJOBaHUN
ObLJI0 BbISIBJIEHO O60Jiee 67 ThIC. Fa HEYYTEHHBIX TOPHBIX JIECOB, KOTOPHBIE 3a nocaenHue 30 et
NOIVIOTHJIM YTIJIepoa 0K0J10 6 MyIH TOHH CO2-3KBUBaJIeHTa.

Taxke npu nopgepxkke [nobanbHoro skosoruyeckoro ¢ponga (I'DP) [MPOOH peanusyet
Y Jipyr¥e WHHULUATHUBBI C LieJIbl0 COXpaHeHUsd JjecoB. B pamkax maptHepctBa [IPOOH-T'3®
B KasaxcraHe ycuiusa cocpefoTOoueHbl Ha NMpeAOTBpallleHUM 06e3J/ieceHusl W Jerpajaluu
JIECOB, 3alUThl UX OT MOXXAapOB MyTeM BHeJpeHUs NPAKTHUKU MCI0JIb30BaHUS COBPEMEHHBIX
TEXHOJIOTUU [yl MOHUTOPUHIAa U OLEHKH pPHUCKOB BO3HUKHOBEHHS MNPUPOJAHBIX U
AHTPOIOreHHBIX YTPO3.

3a nocseHHUe HECKOJIbKO JIET IpeJIpUHMMaeMble Mepbl, HallpaBJIeHHbIe Ha 3aLUTY JIeCOB
KazaxcTaHa,y>xe IpUHeC/H CyleCTBEHHbIEe pe3yJIbTaThl, 103TOMY B la/IbHEUIIMX TepCIIEKTUBAX
Heo0X0AMMO YA eJUTh 0c060e BHUMaHUEe BHEJAPEHHI0 HOBbIX TEXHOJIOTUH B J0JTOCPOYHbIE
CTpaTeruu C ILeJibl0 3alUThl U YCKOPEHUs Npolecca YaydlleHUsl 6J1aroCOCTOSIHUSA JIeCHbBIX
akocucteM. biaroaps ycToM4YMBOMY yNpaBJIEHUIO, NOAJEPKaHUI0 MX 3[0POBOM Ccpejbl U
CO3/IaHUI0 YCJIOBUHM JJisl UX €CTeCTBEHHOr0 BO30OHOBJISIEMOr0 MpoOIecca, Jieca MpPoJoJIKaT
CIAY>XUTb BaXKHeEMIIeN apTepuen )KU3He eI TeJIbHOCTH JII0/lel U IJIaHEeThl.

C 2018 roma HauuoHa/bHBIM oOmNEPaTOpP KOCMUYECKOU CUCTEMBI [AUCTAHIMOHHOIO
3oHaupoBaHusa 3emau (AO «HK «Kasaxcran lapeim Camapbi») npucTynua K paboraMm no
M3y4YeHUI0 reoMH(POPMALMOHHbBIX CUCTEM JJisl MPOBEJEHUs KOCMUYECKOTO MOHUTOPUHIA U
Jieconosib30BaHusA Mupa. [lnomaab 3aHuMaeT MeHee 5% OT 00Lel MI0IAAU TEPPUTOPHUH.
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AKTyasibHble BONPOCbI MOHMTOPHUHIA JIECHBIX PECypCOB: HM3MeHEHHe IJIOUa[d JIECOB,
KOJINYeCTBA PYyOOK, KOJIMUeCTBa rapei, IporHo3 N0KapHOU 0MacCHOCTH JIECHOT'O MOKPOBA U T.J,.
[lo pe3ysibTaTaM KOCMUY€CKOTO MOHUTOPHHTA U N0 IaHHBIM JUCTAaHIJMOHHOT'0 30HAMPOBAaHUS
3eMJ/M, NMOJATBEPXKAEHHbIM TaKKe MO0JEeBbIMHM HCCJEeJ0BaHUSMHU Ha KJKYEBbIX y4acTKax,
BIEepBble B UCTOPUH paciindpoBaHbl Bce Jieca KazaxcTaHa, co3/jaHbl [UGPOBbIE KaPThI JIECOB
KazaxcrtaHa c noijpo6HOM aTpUOYTUBHOW HHPOPMaLKel BIJIOTh 10 BUA0BOTO COCTaBa JIECOB,
BO3pacTa ¥ MHasi KOHKpeTHas UHpopMauus npegoctaniieHa 'l «kKazaxckoe siecoynpaByieHHe,
BbISIBJIEHO HECKOJIBKO ThICSIY PyOOK, B TOM YHCJIe HE3aKOHHBIX, TaKXXe paclindpoBaHbl rapu
Y BBITPY>KEHbI BCe JlaHHble HA MPOMBIIIJIEHHbIA TeonopTal C aKTyaJbHOW aTPUOYTHUBHOMN
nHpopMalMeHn.

Ha cerogHsIIHWKA MOMEHT Ha OCHOBe JAHHBIX JUCTAHLUOHHOTO 30HAMPOBAHHUA 3eMJIU
NpoOBOAUTCA paboTa MO KOCMUYECKOMY MOHUTOPUHIY JieCHbIX pecypcoB KaszaxcTaHa
M paspaboTaHbl reocepBUChl [iyii KoMuTeTa JieCHOro X03sHMCTBa W >KMUBOTHOTO MHpa
MuHucTepcTBa cenbckoro xo3auctBa Pecny6avku Kasaxcran. /JlaHHble reocepBuHca
npeJCcTaBJeHbl HAa OTPAC/JeBOM reonopTajie U Mo3BOJAT KoMUTETY JieCHOTO X0351CTBa U
»KUBOTHOTO MHpa MUHUMCTEpPCTBA 9KOJIOTUX U IPUPOAHBIX pecypcoB Pecny6sivku KasaxcraH B
onepaTHBHOM pexXUMe MoJy4aTb UHopMaLuio AJis 3GPeKTUBHON U OllepaTUBHOM paboThI 1O
yIpaBJIeHHI0, KOHTPOJIIO U MOHUTOPUHTY 3a ['ocysapcTBeHHBIM iecHBIM GOH0M Pecny6inku
KaszaxcraH.

B 1aHHBIM MOMEHT CyLeCTBYeT HECKOJIBKO UCCJIe0BaHUM, CBI3aHHBIX C MOHUTOPUHIOM U
MCC/IeIOBAaHUSAMU JiecoB B KazaxcTaHe € UCMOJIb30BAHMEM JJUCTAHLIMOHHOTO 30HAUPOBAHMUS.
OfHakKo HEOO6XOAWMO YUYMTBIBATh, UTO C T€YEeHUEM BPEeMEHU MCCJeJlOBAaHUS U TEeXHOJIOTUH
MOTJIM U3MeHUTbCA. Huxke nmpuBeZieHbl HEKOTOpPbIE TEMbl U METO/bl UCCJIEJ0BAaHUN JIECOB,
NpPOBeJIEHHBIX C UCII0JIb30BAaHUEM JUCTAHIIMOHHOTO 30HAUPOBAHUS:

1-KapTorpadupoBaHue JieCHbIX peCypCOB:

Hcnonp3oBaHWe CHOYTHUKOBBIX JAHHBIX [JJS1 CO3JaHUS KapT, KOTOpble OTOOpaXkaroT
pacnpe/ie/ieHUe U COCTOSIHUE JIECHBIX pecypcoB B KazaxcTaHe. 3TO MOXKeT BKJIKOYaThb OLLEHKY
NJIOIA/IU JIECOB, BUJJ0BOI'0 COCTABa U COCTOSIHUS JPEBOCTOEB.

2-MOHUTOPUHT JIECHBIX I10’KapPOB:

Hcnonp3oBaHWe COYTHUKOBBIX JAHHBIX AJIS1 OTCJEXKMBAaHUSA U MOHUTOPUHIA BO3TOPaHUU
Y JIECHBIX MT0KapOB B peaJibHOM BPEMEHU. DTO BaXKHO [JI1 ONEPATUBHOr0 pearupoBaHUs Ha
ype3BblYalHble CUTYALMHU.

3-OueHKa COCTOAHUA JIECOB U JerpaZaliuu:

Hcnosib30BaHUe JUCTAHLIMOHHOTO 30HIMPOBAHMUS [1Jisl OLlEeHKH COCTOSIHUS JIeCOB, BKJIIOYasI
JlerpaZlal Mo Mo4YBbl, YPOBEHD JIPEBECHOTO MMOKPOBA Y MOTEPIO JIECHOTO MOKPBITHUS.

4-HM3yyeHre 6Mopa3HOOOpa3us:

[IpyuMeHeHUe [JaHHBIX CIYTHHKOBOI'O 30HJAMPOBAHHUSA [Js aHaju3a 6MOpa3HOOOpasus B
Jiecax, BKJIl0Yas pacrpejie/ieH1ue BUJ 0B U MECTOOOHUTAaHU M.

5-MOHUTOPUHT 0611leH NJIOLAAH JIECOB:

Hcnonp3oBaHKe CIyTHUKOBBIX IaHHBIX /1J1S1 OLLlEHKU U3MEHEeHU ! B 0011 el NJ10111a/j1 JIECOB B
TeYeHUe ONpeseIEHHOTO BPEMEHH.

6-O1eHKa aHTPOIIOTEHHOI'0 BO3/1eUCTBUS Ha Jieca:
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Hcnosib30BaHUe AMCTAHIMOHHOTO 30H/UPOBAHUS [Jis OL[EHKU BJIHUSHUS 4YeJIOBeYeCKOU
JlesITeJIbHOCTH Ha JIeCHble 3KOCHCTEMBI, BKJII0Yasi BbIPYOKY lepeBbeB, U3MeHEeHMe 3eMeJIbHOTO
MCIIOJIb30BAHUSA U CTPOUTEJLCTBO.

15l moslydeHUs1 aKTyaJIbHOU Y MoAPOO6HOM MHPOpPMALlMKU O COBPEMEHHBIX UCC/Ie0BAHUSAX
JiecoB B KazaxcTaHe Ha OCHOBE AMCTAHIMOHHOTO 30HIMPOBAHHS PEKOMEHAYETCS 0O6paTUThHCS
K [10CJIeJHUM MyOJIMKALUSIM B CIIel}Ma/IM3UPOBAHHBIX HAYYHbIX )KypHaJlaX, a TaKkKe CBSA3aThCs
C yYeHbIMH, pabOTaOILUMHU B JAHHOU 06J1acTu B KazaxcTaHe.

Kak y»ke ynoMHHaJIOCh, B X0/le UCC/IeJ0BaHUS ObLJIO BbISIBJIEHO 0K0JIO 122 Hcciej0BaTeNlbCKUX
nyO6JIMKalUH, TOCBSAILeHHBIX iecaM U JiecHoMy ¢poHiy KazaxcTaHa. U Tosibko 21 ucciejoBaHue
NPOBO/MJIOCH C MCNoIb30BaHUeM /133 JaHHBIX U MeTO/0B. BOo/IbIIMHCTBO McC/ieJO0BaHUM ObLIO
ONyOJIMKOBAHO B Te4YeHHE MOCJHe[HEro JecsaTuaeTus. PocT yucaa cBs3aH C yBeJUYEHUEM
JIOCTYIIHOCTH J@HHbIX [JAUCTAaHLUUOHHOTO 30HAUPOBaHUA (HANpUMep, MepBbIA CHOYTHHUK
Sentinel B 2014 roay). 3ToT $aKT TakXKe OTpakeH B Npe/CTaBJIeHUN KaTErOpuHU >KypHaJoB
C yBeJIMUEeHUEeM KOJIMYeCTBa UCCAeJLOBaHUM, ONYyOJMKOBAHHBIX B »KYpHaJaX, OCBSIIEHHbIX
JIUCTAHIIMOHHOMY 30HIMPOBAHHIO, B ITOCIeJHUE TO/IbI.

[Tocko/IbKY Mbl pacCMaTpUBaeM UCCAeI0BaHUSA TOJbKO B KazaxcTaHe, 60JIbIIMHCTBO EPBbIX
aBTOPOB - 3TO, B OCHOBHOM, y4eHble, paboTalolye B Ka3aXCTAaHCKUX YHUBEPCUTETAX WU
vccie0BaTebCKUX UHCTUTYTax. MccyiejoBaHu s, BOCHOBHOM, IPOBOIUJINCH BYHUBEPCUTETAX,
npu4yeM OOJIBIIMHCTBO aBTOPOB HMEJM ONBIT pPaboTbl B 006JIaCTU JUCTAHLLMOHHOIO
30H/IMpPOBAHUS.

Cpeny HUX 0COGEHHO MOKHO BBIZI€JIMTH CJeAyloliie MyOJNKaluY, CBI3aHHbIe C JIECHBIM
MOHUTOPHUHIOM B KazaxcTaHe ¢ UCII0JIb30BaHUEM AUCTAHI[MOHHOTO 30HAUpoBaHus (/33):

- "Assessment of Forest Resources in Kazakhstan using Remote Sensing Data" (OueHKa JieCHbIX
pecypcoB B KazaxcTaHe ¢ MC0/1b30BaHUEM JJaHHbIX JJUCTAHLJMOHHOI'0 30HAUPOBaHus) [14].

Asmopebl: A. Otarov, A. Mamutov, A. Erzhanov, u gp.

Onucanue: VccienoBaHue MO OLiEHKe JIECHBIX pecypcoB B KazaxcTaHe ¢ MCNO/Ib30BaHUEM
pPa3/JIMYHBIX METOJAOB JUCTAaHLLIMOHHOIO 30HAUpOBaHUdA. B paboTe olneHHWBaeTc COCTOSIHHUE
JIECOB, UX paclipe/ieJieHre U JIMUHaMHUKa U3MEeHEeHUU C TeueHueM BpEMEHHU.

- "Monitoring and Assessment of Forest Cover Changes in Kazakhstan" (MOHUTOPUHT U OLleHKa
M3MeHeHU iecHoro nokposa B Kaszaxcrane) [15].

Asmopui: M. Joldasova, A. Kabikenov, K. Dosmukhamedov u gp.

Onucaxue: WccnepoBaHue MO MOHUTOPUHIY U OLleHKe HM3MEHEHHU JIECHOrO MOKpOBa B
KazaxcTaHe ¢ moMolbl0 aHa/iM3a CIOYTHUKOBBIX AaHHbIX. OCHOBHOE BHUMaHUeE yJeJsieTcs
M3MeHEeHHUM B JIECHOM IOKPOBE U UX BJIUSHHUIO HA 9KOCUCTEMBI.

- "Developing the forest fire danger index for the country kazakhstan by using geospatial
techniques" (PaspaboTka WHAEKca MOXXAapHOW OMACHOCTU JieCOB AJis cTpaHbl KasaxcTaH c
MCII0JIb30BaHHUEM I'e0NPOCTPAHCTBEHHBIX METO/0B) [16].

Asmopui: S. Babu, G. Kabdulova, G.Kabzhanova.

Onucanue: UccnepoBaHue 0 NPUMEHEHHUIO JaHHBIX AMCTAaHLIMOHHOTO 30HAUPOBaHUS JJIs
OIIeHKH M0KapO0MacCHOCTU TePPUTOPUM, IPUMEHEHHBIN CTaTUUYECKHUN UHAEKC BEPOSTHOCTHU
JIECHBIX M0KapOoB Obl/1 pa3paboTaH ¢ ucnosibzoBanueM npogykra SRTM DEM u MODIS TERRA
Y NPOJyKTa TUIa 3eMesibHOro nokposa AQUA (MCD12Q1) aJia pearupoBaHusl Ha MOXaphbl U
ynpaBJieHUs] UMHU.
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- "Satellite remote sensing for monitoring of the forest resources of Kazakhstan" (CnnyTHUKOBO€e
JUCTAHIIMOHHOE 30HMPOBaHUe JJis1 MOHUTOPHHTA JieCHbIX pecypcoB KazaxcraHa) [17].

Aemopui: G Kabdulova, G Kabzhanova, K Baktybekov, u ap.

OnucaHue: B craTbe IpejcTaBJeHbl pe3yJbTaTbl MCIOJAb30BaHUA JaHHbIX [I33 u
reonHpopMaIMOHHBIX TEXHOJIOTUHN MpPU OlleHKe JiecHOro nokpoBa KasaxcTaHa, 3aKOHHOCTH
pyOOK, OLleHKe MJI01a/iel rapeu U T.j,.

Yto KacaeTcs MPOCTPAHCTBEHHOIO0 OXBaTa, OOJIBIIMHCTBO HCCJAEJ0OBAaHHUN OBLIO
COCpeJl0TOYEHO HAa MECTHOM M peruoHasibHOM Macutabe. Tosbko mecTb U3 21 HaydHOU
paboThl 0OXBAaThIBaAJIM JIECHYIO IJIOIaAb Ka3axcTaHa B LieJIOM.

BoceMb rcciieloBaHMM KacaJuch 00111eH MJI01ax JJeCOB 3eMeJib OJJTHOU UJIH ABYX 00J1acTeN
WJIM KOHKPETHOTO JieCHOro MaccuBa. Yalle Bcero oxBaThIBaJics JiecHOM ¢oHJ BocTouHoro
KazaxcTtaHa c ee jiecHOM miowajblo. Mbl HallJiM OKOJIO 5 JJOKYMEHTOB O BO3MOXKHOCTSIX
npuMeHeHuH /|33 MeTOA0B U JAHHBIX 111 MOHUTOPHHTIA JIECHBIX PECYPCOB.

3ak/iloueHue

Yrto KacaeTcss 0630pa, Mbl AOKHBI OTMETUTD, YTO HEKOTOPbIE CTAThU, BO3MOXKHO, HE ObLIN
BKJ/IIOUEHbl B 0030p U NOTEHLMaJbHO MOIJIA COAEpP>KaTh JAOMOJHUTENbHYI0 MHPOpPMALUIO.
[Tocko/ibKy Halll reorpadpuyueckuil GoKyc cocpeloTOYeH TOJIbKO Ha CTAThsIX, UMEIOIIUXCS B
Ha3BaHHbBIX 0a3ax, Mbl MOIVIM yIIyCTUTb HEKOTOPYI0 MHOPMaLMI0, IPe/ICTaBJIEHHYIO B IPyTUX
rcToyHuKax. OlHaKO B TaKOM MacluTabe Mbl HE OXXHJAeM HaWTH MHOTrO JIONOJIHUTEJbHbIX
JleTajel Uad OoJiee TOYHBIX pPe3yJbTaTOB IO CPAaBHEHUIO C IIMPOKO HCIOJIb3YyeMbIMHU
6a3amu. UccienoBaHus, oxBaTbiBatouiMe LleHTpanbHy0 A3HMi0, He NMpPeAOCTaBAT YIaybJieH-
HbIX OHOreoPU3UYECKHUX MapaMeTpOB, MO3BOJAKWIUX AUdPdepeHIUPOBATh NPOAYKTHI MO
OTHOILIEHUIO K cTpaHe. KpoMe Toro, aHaJiu3upoBaJIUCh TOJBKO HCCIe0BaHMs, ONMyOJIMKOBAH-
Hble B pelleH3UpyeMbIX KypHaJlax, 4YTO, B CBOIO 04epe/ib, 00bSACHSET HEOOJIbIIOE KOJUIECTBO
nyosMKauui. AJAMUHUCTPATUBHBIA CEKTOP B OCHOBHOM MYOGJMUKYeT pe3yJbTaThl B
obuLIMa/IbHBIX OTYETax, KOTOpPble He pacCMaTPUBAIOTCS B HalleM 0630pe, KaK 3TO OObIYHO
ObIBAaeT CO MHOTMMHU JIPyTMMHU 0630paMy HAayYHOU JIMTEPATYPhl.

Tekylaa Hay4dHas JiuTepaTypa IO MCCJAeLOBAaHUAM Jieca C MOMOLIbIO JUCTAHLUOHHOIO
30HAUpoBaHUA B KasaxcTaHe mpejnoJiaraeT yCTOMYMBBIM POCT HCHOJIb30BAHUS [IAaHHBIX,
NOJIYyYeHHBbIX C noMouiblo /33, A8 pa3/iMyHbIX aHAJIM30B, CBA3aHHBIX C JecaMu. BecbMa
BEPOSITHO, UTO 3TO CBSI3aHO C YBeJIMUEHUEM KOJIMYECTBA U MPUTOAHOCTHU (C TOUYKU 3pEHUS
IPOCTPAaHCTBEHHOTO, BPEMEHHOI'0 U CHEKTPaJbHOr0 paspelleHus) JOCTYNHbIX JaTYUKOB U
JNaHHbIX /[3. Bosiee TOro, CTaHOBUTCS BCe MPOIIle NOJYYUTb CBOOOAHBIN AOCTYI K AaHHbIM /1 3.
['paMOTHOCTb 06PAabOTKU AAHHBIX TAKXKe PacTeT.

HenaBHee yBesiMueHMe JOCTYITHOCTHA UCTOYHUKOB JAaHHbIX /I3 ¢ BBICOKMM NPOCTPAHCTBEHHBIM
M BpPEMEHHBbIM paspelleHWeM COOTBETCTBYeT HaOJII0AAaeMOMYy yBeJUYEHUI0 KOJIMYecTBa
MHOTOBpPEMEHHbIX aHa/In30B. C yBeJruYeHUeM 00'beMa JaHHbIX BOSHUKAKOT HOBbIE MPOOJIEMBI
C TOYKHU 3peHHs XpaHeHUsI U 00pabOTKU TaKUX AAHHBIX. /lOCTyIeH ps/Ji TEXHUYECKUX PeLleHUH,
MHOTHE W3 KOTOPBIX SABJSIOTCS MPOTPAaMMHBIM 06ecliedeHUEM C OTKPbITBIM MCXOAHBIM KOJIOM,
ob6JsieryarouidM aHajau3 60JblIuX 060beMoB AaHHbIX /I3. EcTb Ciyx0bl AOCTyna K JaHHBIM U
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nHdopmanuu EC Copernicus uiu CucteMa0cTymna, 00paboTKH M aHa/IM3a JaHHbIX HA0JII0/IEHUS
3emuiu 111 MoHUTOpUHTA 3eMeJib (SEPAL). OkuaaeTcs, YTO 3TOT CABUT apaZUIrMbl B aHaIHU3e
JlaHHbIX /I3 B CTOPOHY aHaJ/iM3a BPEMEHHBIX PSA/I0B C BBICOKHMM pa3pelieHHeM U3 HECKOJbKUX
VMCTOYHUKOB TaKKe U3MEHUT NNpuMeHeHMe /|3 B IeCHOM CEKTOpe CTpPaHbl B OJIMKalLlINe TO/ibl.
XoTesioch Obl YTOObI MHCTUTYTbl U YHUBEPCUTETHI NMPU MPOBEJEHUN MCCIeN0BAaHUN TaKxkKe
NpeaO0CTaBJIsAIM TOTOBbIE JaHHbIE B OTKPBITOM JJOCTYIIE.

BoJiee KpymHble uccief0BaTeNbCKME HHCTUTYThI U OpraHyU3aluy 4acTO UMEIT COOCTBEH-
HbI ONBIT U BBIYUCIUTEJbHYI0 WHOPACTPYKTYPYy, OHM MPELOCTABJSAIOT B OCHOBHOM
roCcylapCTBEHHBIM OpraHaM WJIM Mo 0pHUILIMaTbHOMY 3aMpPOCYy.

B HameM aHa/iu3e BbljesnsseTcs TOT (PaKT, YTO HAa HALMOHAJbHOM ypOBHE NPOBOAUTCS
OYeHb MaJIO UCC/IeJ0BaHU M. XOTS HOBbIE THUIbI JATYUKOB U YJIyUllleHHas! IOCTYIHOCTb JaHHbIX
(becnyiaTHOCTB, JOCTATOYHO BbICOKOE NPOCTPAHCTBEHHOE pa3pelleHue, a TaKXKe 4acThld U
MIOJIHBIM 0XBAT) MO3BOJISIT OCYLeCTBJSATh HENNPEPbIBHIM MOHUTOPUHT BCcexJiecoB B KazaxcTaHe,
npeAcTaBsieTcsA, YTO noTeHyuan /I3 11 MOHUTOPUHTA ellle He MOJHOCTbI UCIO0JIb30BaH.
OObsICHEHUEM 3TOMYy MOXKET CJAYXUTb JOBOJIbHO CJA0XKHAsi UHCTUTYLMOHAJbHAsA cpefia B
JIECHOM CEeKTOpe, MOCKOJIbKY (paKTH4YeCKOe ymnpaBJieHHe JieCaMH OObIYHO OCYILECTBJISIETCS
Ha peruoHaJIbHOM WJIU T'OCYAAPCTBEHHOM YpOBHeE. [[pyroi NpUuuYMHON MOXET ObITh TOT (AKT,
4YyTO HeobOxoAuMasg UHPpPACTPYKTypa 0OpabOTKU MJIM 3HAHUS O HEW [/ aHA/IM3a 06O0JIbIIOTO
KOJIMYeCTBA JaHHBIXJIUIb HEZJaBHO ObIJIN CO3/1aHbl BHAYYHO-HUCC/I€/10BATEIbCKUX UHCTUTYTAX,
YHUBEPCUTETAX M OpraHax rocyAapCTBeHHOW BjacTU. Kpome Toro, Bce elle CyUeCTBYIOT
MHOTOYUC/IEHHbIE OTPaHUYeHUsI UHPOPMALUH, I0JY4YeHHOH € oMo1bio /I3, 1o cpaBHEHUIO €
JlAaHHBIMH, TOJIy4YeHHbIMU Ha MecTe. Korjja /1es10 0X0AUT A0 uAeHTUPUKAIUU Onpe/ie/IeHHbIX
BU/IOB JepeBbeB, /[[33 MoxeT /MO0 BOOOIEe He NpPefOCTaBUTh 3Ty WUHPopMalHUlo, JUO6O He
C TaKOW TOYHOCTBIO, KaK JaHHble NOJIEBbIX MccaefoBaHUU. C Jpyrol CTOPOHBI, NMOJHOE U
pery/asipHoe KapTUpPOBaHHE JIECHOTO MOKpoOBa (a TakXe Jpyrdx MapaMeTpoOB, TaKHX, Kak
THIIbI JIECOB, OLlEHKAa 6MOMacChl, HApyLIEeHUSs JIECOB U T. [.) Y?Ke MOKHO OblJI0 ObI BBIIIOJHUTb
C IOCTaTOYHOM CTENEHbI0O TOYHOCTU. 3aTEM 3TO MOXKHO ObLJIO ObI JOMOJHUTH JaJbHEHIIUMHA
JleTaJIbHbIMU HCCJIe[JOBAaHUSMMU (Ha OCHOBe [JAaHHbIX HAa3eMHOrO 30HJUPOBaHUsA C OoJiee
BbICOKHM paspelleHueM WU UHBEHTapHU3alui Ha MecTe).

B Amepuke, HanpuMep, AUCTAHIMOHHOE 30HAMPOBAHUE SBJISETCS BaXXHBIM MCTOUHUKOM
MHbOpMaLMU /151 TOA e P>KKH yripaBJieHUs jecaMu [18]. HecMoTpsi Ha TO, 4TO Bble3/bl Ha MecTa
YTOMHUTEJbHBI, TPYA0E€MKH U JOPOTOCTOSIIH, OHU COCTABJISIIOT OCHOBY MHBEHTAPH3aL[UH JIECOB,
0COOEHHO B TaKHUX KPYNHBIX cTpaHax, kak CoeauHeHHble lllTaTel. [l0aTOMy AUCTaHIMOHHOE
30H/JUPOBaHHE, OCOOEHHO C HCII0JIb30BAHWEM BpPEMEHHBIX PSJI0B CBOOOJHO JOCTYMHbBIX
CIYTHUKOBBIX JJaHHbIX, UTPAET pellaloly0 poJb B JONOJHEHUU Ha3eMHbIX UCCJE/JOBAaHUU B
3THUX CTPaHax.

HayyHas JesaTesbHOCTb, CBsI3aHHasi C JiecaMd, B KasaxcTaHe moka ele He TeCHO
CBSI3aHAa U He MHTErpHpoBaHa B MpPOrpaMMbl UHBEHTapu3aluu JiecoB. OJHAKO CylleCcTByeT
TaK»e JO0CTAaTOYHO J0Ka3aTeJbCTB TOr0, YTO JAUCTAHIMOHHOE 30HJHMPOBAHHE CIOCOOHO
NpeAOoCTaBAATh ONEpaTUBHY MHPOpPMALUI0 O JiecaX HAa HalMOHAJIbHOMU PErMOHAJIbHOM
ypoBHe [5].
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BoJiee TOro, Mbl 0>kH/1aeM, YTO HOBbIe BO3MOXXHOCTH OTKPOIOTCS, KOT/Ia B OyAY1eM apXUBbI
CMYTHUKOBBIX JJAHHBIX 60J1ee BEICOKOT0 pa3pelleHus C JaTYMKOB, TaKuX, Kak Ikonos, Quickbird,
Worldview vy Planet, cTaHyT 6ecniaTHbIMHU.

B 1esoM, 3a mociefHHe HECKOJIBKO JIeT MHTepec K HCIOJb30BAaHUIO JAUCTAHLMOHHOTO
30HJIUPOBAHUSA JJiI MOHUTOPHHra JiecCOB Bo3poc. OJJHAKO MO-NpeXHeMy He XBaTaeT
00llleHAlMOHAbHBIX HCCJEJOBAHUN U OLEHOK MapaMeTpPoOB JiecoB. UToObI 06ecneyuThb
JiecoyTipaBJeHHI0 U BjaacTaM uHpopMmanuio ot /|33, He06X0AMMO MPOAO/HKHUThL Pa3paboTKy
Ha/Ie)KHbIX METOZ0B MOHUTOPHUHTA U BHEAPHUTb UX HA PETMOHAJbHOM U TOCYJJApCTBEHHOM
YPOBHE.
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Kepai 6akplLiay Herisinae KazakcTaHaaFbl OpMaH MOHUTOPHUHTIHE LIOJTY

Anpgarna. KazakcTaHjarbl OpMaH KOPbI €J1 ayMaFbIHbIH 5%-bIH aJIbIN KAThIpP, aJl 0JIAPAbIH ay/laHbl
13,6 MsiH ra. TabuFaTTaFbl OpMaHAap TaOUFAT MeH KOFaM YILiH CaH ajlyaH KbI3MeT aTKapa/bl, COHbIMEH
KaTap KJIMMaTThl TEHECTipy/le MaHbI3/ibl peJl OMHaNubl. TeMnepaTypaHblH »OFapblaaybl MeH Kasipri
3KCTpeMaJl/ibl aya-paiibl )KaFJaiiblH/1a KOpiHETiH KJIMMaTThIH 63repyi opMaHAapAblH, JeHCay/blFbl MEH
JlaMybIHa Tepic acep eTyae. COHFbI 6eC XKbl1J]a KATThl KyaHIIbLIBIK [1€H )KOFAPFbl bICTHIK, OJJaH KEWiH
nanga 60JIFaH 3USHKeCTep eJsiieri opMaH aJiKanTapblHa aWTapJ/bIKTal 3UsAHBbIH TUridefi. OpMaHFa
KeJITipiJireH 3a/1ai/AblH Ka3ipri ayKbIMbIH K9He 0/aH TYbIHJAAUTBIH Y3aK Mep3iMAi canaap/bl eckepe
oTbIpbln, KasakcTraH opMaHAapblH, COHAAU-aK OJIApAbIH, aJyaH TYPJiJiri MeH eHIiMJAiJIriH cakray
»KeHiHAeri Kyu-kirep YKiMeTTiH TanTbhlpMac MiHAeTi 60Jibil TabblLIa/bl. Byrinri Tayga Kasakcran
PecnyG/iMKachIiHIa OpMaHAAPbl MOJBIKTBIPY KYMBICTAapbl, OpMaH KOPBbIH KOpFay >XKoHe THiMzi
naijjanaHy *KyMbIcTaphbl 6esceH i xkyprizinyae. CaHABIK JepeKTep OpMaH MOHUTOPUHTIH KOJIAAY KoHe
OPMaHHBIH, 3aKbIMJQJIYbIH GaKbLIAy/Abl )KaKCapTy YIIiH Herizge/areH memiMaep/i KabbuiaayablH 6ip
KypaJibl 60JibII Tabblaaabl. KoslaHbICTaFbl OpMaH MOHMTOPHUHTI KyHeJsiepiHe KOChIMINA, MbICAJIbI,
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OpMaH/bl TYTeH/IeY, OJIapAbIH JleHCAYJbIFbIH 3€PTTEY X9HEe OpMaH TONbIPAFbIH TYTEeH[IEY, YJITThIK
ayKbIM/AFbl OpMaHAAPAbIH € H CayJ/IbIFbl MEH OCAJIbIFbIH Ky eJli TYp/ie 3epTTeYAi CIy THUKTIK 6aKbLIay
KyHesiepi apKbLIbl )KaKcapTyFa 6oJazibl. By mosnyaa 6i3 KazakcTaHaaFbl opMaHAap/Abl KAlIbIKThIKTaH
30H/Tay 60MbIHIIA COHFBI 20 blJ iiHAE )KapUsJIaHFaH 6apJibIK 3epTTey/AepAi TaaJayFa ThIPbICTHIK,.

Ty#iH ce3jep: apakKallbIKThIKTaH 30H/Tay, XKepai 6aKbliay, opMaH KOpPbI, OpMaH MOHUTOPUHTI,
OpMaHHbIH Aerpajaunusicel, Kasakcray, mosy

S. Bissenbayeva, Sh. Melysbek, E. Baimukan
Al-Farabi Kazakh National University, Almaty, Kazakhstan

An overview of forest monitoring in Kazakhstan based on Earth observation

Abstract. The forest fund in Kazakhstan occupies 5% of the country's territory, and its area is 13.6
million hectares. Forests in their natural state fulfil a various function for both natural world and society,
and also play an important role in balancing the climate. Climate change, manifested in the increase
in temperature and the current extreme weather conditions, has a negative impact on the health and
development of forests. Over the past five years, the country has experienced a series of extreme weather
events, including prolonged droughts and heatwaves, which have resulted in significant damage to its
forests. Considering the current scale of forest damage and the resulting long-term consequences, efforts
to preserve forests in Kazakhstan, as well as their diversity and productivity, is an indispensable task of
the government. Today, the reforestation, protection, and rational use of forest resources in the Republic
of Kazakhstan have been actively pursued. Quantitative data is one of the means of making informed
decisions to ensure forest monitoring and improve forest damage monitoring. In addition to existing
forest monitoring systems, such as forest inventory, crown condition survey, and forest soil inventory,
systematic studies of forest condition and vulnerability on a national scale can be expanded with the help
of satellite observation systems. observation is on the ground. In this review, we analyzed and classified
all studies published over the last 20 years and devoted to remote sensing of forests in Kazakhstan.

Keywords: remote sensing, Earth observation, forest fund, forest monitoring, forest degradation,
Kazakhstan, review
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