2008-2018 HUJIJIAPJIA BYXOPO BA HABOWUM BUJIOSAATJIAPHJIA EP
KOIIJTAMUAHHU BAXOJIAIII BA YJIAPHUHT V3T APHIIIJIAPUHU
TAXJINJ KHJINII
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Annomauyun. Maxonada epruHe YCUMAUK KONAAMUHU YP2aHUWL Y4YH CYHBULL
uynoowt  mMaviymomaapuoan — goudaraHuul — UMKOHUAMAAPU — KYPCAMUL2AH.
Macogaoan  3omOnaw  O6up  momoHOaw — Kamma — Xyo0yonapoaH — UWHU
MAWKWITAUWMUPUUL 84 YHUHE HCAPASHUHU OCOHIQuIMUpUwea Kapamuiean oyica,
UKKUHYU MOMOHOAH 3CA OUUWL Oespud MYMKUH OVIMA2aH Ma TYMOMIAPHU OIUUSA
UMKOH bepysuu Kyuau eocuma xucoonanaou. Ep koniamunune yseapuwiunu aHukiau
VUYH MAcoOughuil YpMoH yCyau UaamuieaH.

Kanum cy3nap: Landsat, Random forest, LULC

Anuomauu}l: B cmamobe NOKA3AaHbl BO3MOIHCHOCMU UCnoJjlb306aHUA
CNnynHUuKoe6blx OaHHbIX OIS UsyuyerHusa pacmumejlbHoOCmu 3emil. ﬂucmaHMMOHHOQ
30HOUpOBaHUe  npeocmasisem — coOOU — MOWHOe  CpedCmeo,  NO380Jswee
Op2anU308ams U 001e2yums pabomy Ha OOILULUX MEPPUMOPUSIX, C OOHOL CHOPOHDI,
a ¢ Opyeoli CmopoHbl, NOJYUUMb UHDOPMAYUIO, KOMOPYIO NOLYUUMb NPAKMUYECKU
HEBO3MOIHCHO. Memod C]ly'{aﬁHOZO Jleca ucnojb3oeaici ()]lﬂ onpe()eﬂenuﬂ USMEHEHUA
pacmumeilbHoco NOKpoed.

Knrueewie cnosa: Landsat, Random forest, LULC

Annotation. The article shows the possibilities of using satellite data to study
the vegetation of the earth. Remote sensing is a powerful tool that allows you to
organize and facilitate the work of large areas, on the one hand, and on the other
hand, to obtain information that is almost impossible to obtain. A random forest
method was used to determine the change in land cover.
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Kupum. Ep kommamuHM ypraHumaard SHI MyXUM XyCycHUsTiaplaH Oupu
naHAmAa(T Ba YHUHT Ty3yJuiy Oynu0, YHUHT (GU3HUK XOJIATH Ba OMOXUIMA XUJUIUTH
JaHAIAQTHUHT ypraHuliard KucMuHu Oenrwnaiinu. Ilpakacam tapudu Oyiinua
epaaH (QoHanaHuIIa WHCOH JXTUEKIAPU €p KOIUIAMHUHHMHT Y3TapHIlUra Tacup
kwiangu (Ilpakacam, 2010). Bakr ytumm Ounan Epnan doiimananum Ba Ep
koramuaary (LULC) y3rapunuiapHu aHMKJIAl y4yH YHHHT HOMH €p KOIJIAMUHH
anukiam 1e6 HommaHaau (AnnepcoH, 1977). LULC parm y3rapunuiap OyTyH
nyHEna, alHUKCa PUBOXKJIAHAETraH MamJylakatiap/aa YJIapHUHT KUIUIOK XY KaJluruja
unuiad yuMKapuimra Ba Tabuil jaHamadTIapHU maino Oynummra OOFIMKIUTHAA
KYpHIII MyMKHH.

Xo3upru KyHJa axojid ymoy y3rapunuiap uuuiad YMKApUIHUA camapaiu
peXanalmTUpHII Ba OOMIKAPUIN Y9yH TaKOMUJUTAIITHpWiIraH Ba sHruianrad LULC
MabiayMoTiap Tymiamura (Wapainow Ba Oomik., 2007) karra 3XTUEXK ce3Mokaa. by
epian camapanu (doigananumga xaMm QepMeprap ydyH, XxaM cuécaruuiap Y4yH
(JImanr Ba 6omik., 2013) moruTOopuHTHN ocormamTupanu. LULC mabmymotnapuaan
TaxJIWJI KWIMIIJA TUIPOJOTUK MOACIUIAIITUPUIL TAIKUKOTIAPU YYyH KEHT
KYJUIaHWITaH MabiaymoTiap (Qoiinananunrad. YyHKH, CyBHHU OOIIKApHUILIA XaM
LULC tabppudu uykyp »bptupod >Twnran (Cummmuer Ba 6omk., 2008). CyBHUHT
XUCOOU THUIPOJOTUK MOJACIIIAIITUPUII YUyH MYXUM Kyljmanma OYynuO, yHU TYFpu
6axonamna Ba LULC Hu aHMK XapuTanamiga MyXuM axaMusT kaco staau ([lanmen Ba
oomk., 2008; Monnen, 1997). bynnan tamkapu, nanamadTiapHd ypraHuyaa SKUH
(alfHMKCa CYFOpHJIAIUTaH) MalJOHIapH, YIAPHUHT TypJiapy Ba KOWUJIAIIYBU XaKUaa
MabJIyMOTJIAPHU OJUINJA, ITYHUHT/IEK YIapHUHT CyBra OyiraH Tanabiapu XaKuaaru
MabJIyMOTJIApHU ypraHia xxkyja MyxuM xucoOiaanaau (3xexr Ba baerc, 1999).

bynman Tamkapu, TYIJIaHTaH TUAPOJIOTHK MOJACIUIAPHUHT MapaMeTpiiapu
¢dazoBuil MabIyMOTIap Y4yH KyJUlam (QHKUUSACH HYKIUru cabaliau CyB XaB3acu
WYUIary Y3rapyBUaHINKHE aHUK TYIIYHTHpA OJiMaiian. by MyaMMOHN MaTeMaTHK Ba
Oolka camMOBUM TacBHUpJiap €plaMujaa aHWKJIAHAIWTaH Moeuiap EpaamMuaa Xaj

Kuinum  MymMkuH. bynpait  xomma, LULC  y3rapumuHMHT  TabCUpH  yMYMHH
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Y3rapuiiHy, HNIYHUHTJEK YHUHT (a30oBuil TakcuMmMoTuHU udomanaiign (Kumapo Ba
oomik., 2005).

Metononorus. Random Forest - Tacoguduii ypmon (rf) yciayou Oup kaHua
Kapopiap YHMKapHIlfa JapaxT HIoXJapura yxmald spaTuiagu. Xap Oup Ky3aTull
HATHXKACHU Xap Oup JapaxT IIOXH — Kapopura KUpyBUYHU MapameTp Oyiud KUPUTHIIAIH.
Sxynuit HaTmka cudatuga Xap OHp Ky3aTHII YYyH OHI Te3-Te3 YydpaiuraH
HaTIKagaH Qoigananuiand. SIHru Ky3atyB Oapua JapaxTiapra KHPUTUIAAA Ba Xap
Oup TacHU(IIAII MOAENTU YUYH 3HI KYI OBO3 ojlaau. YOy Mucosga Ou3 TaHIaHTaH
Jlannacar TacBupu yuyH LULC xaputacunu sSipaTUIIHUHT acOCU OOCKUYWIApUHH Ba
yi0y TacBUpAAru MaBXKyJ HYyKTajap Ba HUTWITaH MabIyMOTJIApHHU KUCKada OaéH
Kunamu3. Jlactnab, ypranwiaérran Xyayara Tampudg OyropuO, YHUHT KOMIalIyBH,
nanamadTy Ba ep komsamacu xakuaa ['TIC mabiaymoTnapu onuHau. KelinH rokinad
onuHra kocmuk tacsupiapaad LULC xaputacu rf meroaukacu Oyiinua sipaTuiim.

Haru:ka. Hatwxkanap mrynu kypearanuku, 2008 winnmgan 2018 finnraya 6ynran
JaBpJa aHTPOIIOreH Ba OOMIKa OMMWLIAp TabCUpHIa epJaH (oiJaJaHUuIIHIHT
JEerpalaTCUsiCu CONUp OYNTraHIUITMHU KYpUIl MYMKHUH. SpaTiiiraH ep KoIUIaMH
Typjlapyu €KM KHCKaua alTraHja KJacCIapHUHI OOIIKa Kiaccilapra y3rapuuuiapu
Ky3atuiau. by xapaénnu xaputanamaa ERDAS IMAGINE nporpamMmmacu Ba yHUHT
nakerjapura MypokaT KWIMHIU. Xap Oup Kiacc Typu XapuTajaa y3rapuiiapiaH

KeJnO YuKuO MabiayMm OWp paHr OuiiaH OeNruaaHau.
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dorinananum xaputacu 2018 dornananum xapuracu 2018

Ymby Oynumaa y3rapunuiap coH OYinWYa CTATUCTUK MablIyMmMOTIapra acociaHuO
xuco01ab uukwirad. Hatmwxkana Mabiaym OuMp KIIACCHUHT KaH4Ya MHKCEIH OOIIKa
KJIACCTAPHUHT THMKCe/UTapura ajMalllaHWHW KypuIl MYMKHH. Arap MaHOa
MabJIyMOTJIapu METPUK KOOpJMHAaTajap/a MIuiad yukwiran Oymica, QoiinasaHyBuu
CTaTUCTUK MAbJIIyMOTJIapHU KBajpaT HyKTajlapja, TreKkTrapiapia €Ku KBaapaT

KHJIOMETpJIap/a OJIUIIA MyMKHH.

KapTta nameHeHuns no necHbIM U No NacToOULLHbIM
kKnaccam B byxapckomn obnactmn

1 i
|
1 \
i be ey
| o
JEX =
[ I v
s % s =il
=N N : -
B TS oo i
S Byxapa;” e
~ ' —
=5 S
- 2
[
S
B YcnoBHble O603Ha4YeHus
< T -
/\ SO o L forest_to_agr: grass_to_agr
i Byxapa <£“' B forest_to_forest; grass_to_forest
- . L forest_to_grass; grass_to_grass
- Y
R § I forest_to_otherland; grass_to_otherland
B forest_to_urban: grass_to_urban
I forest_to_water; grass_to_water

3 pacM. byxopo BuII0sITH ep KOTuIaMuHM Muiiiap naBomuza ysrapummm 2008 - 2018

2 kanBay. byxopo BHIOSTHAA KJIAcCIApHUHT OMp KiaccmaH OOIIKa Kaccra yTHII

JKaaBalld.

HaumeHoBaHue knaccol | CenbCKOXO3ANCTBEHHOE JNlec Mactbuuy |dpyrue 3emnu ropoacKomn Boaa Bcero
CenbCKOX03ANCTBEHHOE 210854.97 10562.4 | 87112.89 39466.44 141076.8 1742.85 | 5942589
Nec 6973.38 8264.61 [ 30568.5 4264.47 13727.7 462.78 | 777814.7
MNacTbuuy 6913.08 18765.5 | 1009680.4 539601.84 9306.9 1618.38 |19205225
Opyrue zemnu 3766.23 39898.4 | 763661.79 861450.75 3548.97 3609.45 |20293833
ropoackow 61158.42 3403.08 | 8429.76 1801.17 76970.97 732.78 | 1846165
Boaa 942.84 1588.95 [ 2250.63 2462.13 843.39 47841.48 | 629525.9
Bcero 290608.92 82483 1901704 1449046.8 245474.73 56007.72 | 48695152
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KapTta nameHeHus no necHbIM 1 No nacTtounuwHbIM
knaccam B HaBamHckom o6nacTtum
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4 pacm. HaBowuii BuosTH ep KorutaMuHy Huiap nasomunaa ysrapumm 2008 — 2018

2 KaaBall. Hasowii BHJIOATH A KJIACCIIaPHHUHI 6I/Ip KJIaCCaaH Oomka Kjaccra YTHUIII

JKaaBajin.

HavmeHoBaHMe Knaccbl | CenbcROX03ANCTBEHHOE Nec Mactéuw, | Apyrue 3emnm | Fopoackoi Boaa Bcero
CeNbCKOX03ANCTBEHHOE 74880.45 55489.32 | 196590.51 26180.37 41541.21 3584.97 | 398266.83
Nec 38979.18 267138.54 | 318868.74 39744.18 27199.35 339.75 | 692269.74
NacTbuuy 65964.87 580466.61 | 4091181.5 956857.14 18690.66 379.62 | 5713540.38
Opyrve semnm 15457.5 111469.5 | 3182530.3 606683.16 5343.84 1148.04 | 3922632.36

ropogckom 42964.47 19769.58 | 10775.25 2704.86 67362.57 1412.37 144989.1

Boga 819 13834.62 | 11565.99 52664.04 505.98 127347.3 | 206736.93
Bcero 239065.47 1048168.2 | 7811512.3 1684833.75 160643.61 | 134212.1 | 11078435.3

XyJaoca.Xysnoca kunub aiTranaa, epHa Macodagaad TypuO 30HIAI YCYIUIapu
byxopo Ba HaBowmii Bunostinapuga ep ro3acujard y3rapuluiapHA aHUKIalga
caMapaJii BOCHTA DSKaHJIWTUHHU KypUIl MYMKHH. AWHHWKCA TaxJIWIIap Tapuxra
MypoXaT Kuirannaa, spHU ypranwiaérran nasp 2008-2018 immnmap opanuruma
OynrannHu xucoOra ojcak. [lupoBapauaa ep ro3acu 6 kiaccra (KUILIOK XY KaJIuTH
epJiapu, ypMOHJIap, SIUI0BIap, OOIIKA epiap, maxapiap, CyB) OyJWHraH Ba yJIapHUHT
WWJuIap JaBOMUIA TYPJIM X y3rapHiljiapra yupraHuHu KypyIll MyMKHH.

Jlanacar cyHbUH Hymaoml TaCBHPJIAPWHHM TaXJIMJI KWJIAIT HATMOKAJIApU IIYHU
KypcaTtaguky, OENTHjaHraH BakKT OpalUfUAa ep l03acH Kiacciaapra aHTpPOMNOreH
TabCUPHU CE3WJIapiii Japa’kaja OILUTaHJIMTMHUA Ba Oy TAaCUPHUHT alHHUKCA SAJIOB
MalJoHIapuaa YOPBAUMIUKIAH HOTYTPHU okubaruaa

dolinanaHTaHINK KyTI

KY3aTUJIMIIMHU KYypUILI MyYMKHH.
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