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Abstract. In the modern world, people in their activities have a very big impact on the environment and
climate. These changes are not always positive, often rash actions lead to droughts, drying up of rivers, shallowing
of lakes. Thanks to Earth remote sensing data, it became possible to study the changes in water bodies over time. The
aim of the study is to study the transformations of the Syrdarya riverbed for 8 years. This article will use images
from the Landsat 8 OLI / TIRS satellite for 11/06/2013, 17/06/2015, 05/06/2017, 11/06/2019, 17/06/2021.

Keywords: space images, ecology, territory monitoring, water bodies.

Annomayus. B cobpemernnom mupe 1100u 6 cBoetl deamevHocmu okasvibaiom ouens bosvuioe ausAnuUe HA
axos0euto u kaumam. He Bceeda smu usmenenus nosoxumenvrole, 3a4acmyio HeobOymanHvie deiicmbus npuboosm
K 3acyxam, nepecvixanuto pex, odmesenuto osep. baameodaps Oannvim Oucmanyuonnozo 30HOupoBanus 3emau
npedcmabuiacy Bo3moxHOCMb  Uccae00banua  usmeneHus BoOHbIX o0vexmoB ¢ meueHuem 6Bpemenu. Lleasto
uccaedobanus Bvicmynaem usyuenue mpancgpopmayuti pycaa pexu Coipoapss 6 meuenuu 8 sem. B 0annoi cmamve
6yoym ucnoavsobanvt cHumku co cnymuuxa Landsat 8 OLI/TIRS s3a 11/06/2013, 17/06/2015, 05/06/2017,
11/06/2019, 17/06/2021 ee.

KatoueBuie cro6a: kocmureckue CHUMKU, 9K0A02Us, MOHUMOpPUHE meppumopuu, 600Hbie 00beKnbl.

WccneposaHme 6eperosoit nnHMnM pekn Coipaapbn MMeET 60MbLIOe 3HAYEHNE,
He TOoNbkKO gns KasaxcrtaHa, HO 1 ansa Bcex ctpaH CpepHen Asuun. pn obmeneHun
peKn nocTpafaeT SKOHOMUKa [AHHOrMO panoHa, a WMEHHO cdepa CefbCKoro
X0341NCTBa, OpOoLLEHNe N chepa 06CnyXKMBaHUS.

MonyyeHne KOCMUYECKNX CHUMKOB

Onsa  npoBegeHus uCCNegoBaHUs  MepBbii  WwaroM  6biAv  NOSyYeHbl
WHTEPECYIOLME CHUMKK C ucnonb3oBaHnem cepsuca GLOVIS. Bbinm 3arpy>XeHbl
CHUMKM co cnyTHuKa Landsat 8 OLI/TIRS C1 Level-1 3a 2013 — 2021 rr. ¢ warom B gga
roga.
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PucyHok 1 — NHTepdeiic cepauca Glovis

O6paboTKa MOJly4YEHHbIX KOCMWYECKMX CHUMKOB C UCMONb30BaHMEM
nporpammHoro obecne4veHns GRASS

B npouecce 06paboTKM KOCMUYECKUX CHUMKOB OblI0  MCMOMb30BaHO
nporpammMmHoe obecnevyeHne Anst NOCTPOeHus1 reonHopMaunoHHbix cuctem GRASS.
Bbina npounsseneHa pabota Co CHMMKaMu, B NPOLLECCE KOTOPOW co3aaHa Macka Boabl.
Ona atoro 6bI1 UCMOAL30BaH WHCTPYMEHT «KanbKynsaTop pacTpoB», C MOMOLLBHO
KOTOpOro npomuseBegdeH pacyeT BogHoro mHoekca WRI (Water Ratio Index), gaHHbIn
WHOEKC WCNONb3yeTCs ONS OUEHKM COAep)XaHwus Brarn B pacTUTESIbHOM MOKPOBE.
PaccuutbiBaetca WRI no chopmyne:

WRI= (Green + Red) / (NIR + SWIRZ2)

roe Green — 3Ha4YeHUA NUKCenem u3 3eneHoro kaHana, Red - 3HadeHune
nukcenen wn3 kpacHoro kaHana, NIR - 3HadeHue nukcenen u3 OGAMKHErO
NH(paKpacHoro cnekTpanbHoro kaHana, SWIR2 — 3HauyeHue nukcenen na 6anmKHero
NH(PPaKpPaCcHOro KOPOTKOBOSIHOBOIrO KaHana.
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Operators Beisoa

-~ = BBt Il Name for new raster map to create
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> = B8& I Operands

” - > . Insert mapcalc function
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Insert existing raster map
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( ) Clear

Expression

(LC08_L1TP_157029_20130611_20170504_01_T1_B3@I8_2013 + LCO8_L1TP_157029_20130611_20170504_01_T1_B4@I18_2013 ) / (

LC08_L1TP_157029_20130611_20170504_01_T1_B5@I8_2013 + LCO8_L1TP_157028_20130611_20170504_01_T1_B6@18_2013 )

Load Coxpanute Konupoeate Cnpaeka Close

Generate random seed for rand()

[[] PazpewnTs nepesanuceieats baiinsi noeepx yoke CO34aHHBIX

[“] Add created raster map into layer tree

r.mapcalc expression="WRI = ( LC08_L1TP_157029_20130611_20170504_01_T1_B3@I8_2013 + LCO8_L1TP_157029_20130611_20170504_01_T1_B4@I8_2013 ...

PucyHok 2 — PacueT nngekca WRI B «kanbkynstope pactpos»

PesynbTaToM pacyeta [gaHHOro uvHOEKca SBASETCA pacTp  BOOHON
NOBEPXHOCTU, HA KOTOPOM BOOHbIE OOBLEKTLI UMEKOT 3Ha4YeHne nukcenen ot 1 u BblLwe.

[Mocne oueHKM Nony4eHHOro pactpa 6bina Nnpov3BeaeHa BolbOpka AvanasoHa
3Ha4YeHWin, B KOTOPbIA NonagaeT Boda no opmyne

WRI_WATER=IF(WRI>=1.0, 1,null()

Hanee pna BblgeneHns BoObl CO CHMMKOB Oblfla MNpUMEHEHA Macka C
ncnonb3oBaHMeM WHCTpyMeHTa r.mask (“Raster — Mask”), B cny4ae wu3sy4yeHus
penbeda, [N UCKIIOYEHUS CO CHUMKOB BOAbl U 06NAakKoOB  UCMOMb3YHOT
WHBEPTMPOBAHHYKD MacKy, HO B CNeacTBMM TOro, 4YTO OOBLEKTOM WUCCNeoBaHUs
BbICTYNaeT PYC/O PEKU, HeobXoouMoO BbIOENNTb BOAHblE OOBLEKTbI, UCKYMB CO
CHUMKOB CyLUy, Bblna ncnonb3oBaHa nNpsamas Macka.

B pesynbtaTte 6b1M NOAyYeHbl MAaCKUPOBaHHbIE CHUMKK pycna pekun 3a 2013,
2015, 2017, 2019 n 2021 rogpl.
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PucyHok 3 — CHumMmoK pycna pekn 3a 2013 rog

6B5643.12; 4977259.62

Danee pns aHanu3a W3MEHEHUS1 LUUPWHbI PEKM HY>XXHO COMOCTaBUTb
Nnoslyd4eHHble CHUMKWM pycna 3a pasHble roga. Ha cHuMKax 3ameTHO MnocTeneHHoe
cyxeHue oteeTBneHus pycna ¢ 2013 no 2015 roga, 4TO BOCMNOSIHNIOCL HABOAHEHNEM
2017 ropa, BbI3BaHHbIM 3aTOPOM NbAa M YMEHbLUEHMEM MPOMYCKHOMW CNOCOBHOCTM
pycna, HO B nocregylowime roga TeHOeHUMs Npoao/mKNack BnOTb A0 0OMeneHus K

2021 rogy.
Tabnuya 1

AHanmna N3MeHeHNs pycra pPekun Ha uccnegyeMom yyvactke 1

CHUMOK pycJia pexku Onuncanne

Ha cHMMKe BUOHO MOMHOBOAHYIO PEKY, LUMPUHA
Ha uccnegyemom ydactke 120 meTpos




3amMeTHO CyXXeHune pycna, AaHHOe SiBNeHne
MOXKET ObITb CBA3AHO C KaHasIOM KOXXHee,
KOTOpPbIN COKpaLLaeT nyTb BOAE, U3-3a Yero
OTBETBJIEHNE NOCTEeNeHHO MeneeT. LLUnpuHa Ha
nccnegyemom yyactke 30 MeETPOB.

M3-3a 3aTopa nbaa 3ameTHO 06ubHOEe
pacLpeHune pycna peku, B 3TOT rog
npubpexxHble 06nacTy ObIM NOATONMEHDI, B
nocesikax opraHu3oBaHbl MaccoBble
aBakyauun. LLInpuHa Ha nccnegyemom yyacTtke
240 meTpos..

4
;

A

HecmoTpsi Ha BbIXOA pekmn u3 6eperos
NPOLLIOro rofaa, TEHOEHUMS K CY>XKEHNIO pycna
coxpaHsieTcs.

LLiInpuHa Ha nccnegyemom yyactke 120
METPOB.

OTBeTBMIEHNE pyCna NepeckixaeT, o6bema
BOObI HEe XBaTaeT Ans NPOTEKaHUs Mo
nccneayeMomy yyacTKy.




Ona 6onee OOGBLEKTUBHOWM OLEHKM M3MEHEHMSI pycna PeKu Oblfio NPUHATO
peLLeHne NPOBECTM aHaNN3 BTOPOro yyacTka peku, Ha KOTOPOM U3MEHEHUSA LINPVHDI
pycna HesHadntenoHol B 2013-2015 rogax, B 2017 rogy, Korga npou3oLsio
HaBOOHEeHVe 3aMeTeH pasnme peku, HO K 2019 roagy Bce BepHynocb B HOpMy ao 2021
roga, B kotopom Cbipaapbst obmMenena, 4To 3aMeTHO Ha CHUMKaX.

Tabnuua 2

AHann3 n3ameHeHus pycna pekn Ha nccrnegyemMom y4yacTke 2.

CHUMOK pycria pexku

OnucaHne

Ha cH1MKe B1OHO NOTHOBOOHYHO PEKY, LWMprHa
Ha nccnegyemom yvactke 90 meTpos

3amMeTHbl HE3HAUYUTENbHbIE N3MEHEHUSA pyCna.
LLInpuHa Ha nccnegyeMom yyacTke octanacbh
Hen3MeHHon 1 pasHon 90 MeTpoOB.

W3-3a 3aTopa nbaa 3ameTHO 0bunbHoe
pacLuMpeHne pycna peku, B 9TOT rog,
npunbpexHble ob6nacTu 6biv MOATOMNSEHDI, B
nocesikax opraHu3oBaHbl MaccoBble
aBakyauun. LLInpuHa Ha nccnegyemom yyacTtke
120 meTpOoB.

HecmoTpsi Ha BbIXOA pekn 13 6eperos
NPOLLNIOro rofaa, TEHOEHUMS K CY>XKEHNIO pycna
coxpaHsieTcs.

LLInpuHa Ha nccnegyemom yqactke 90 MeTpoB.

3aMEeTHO CuUNbHOE 0OMENEHNE PEKN, MECTaMU
LLUMPUHA CY>XaeTCst HACTOJIbKO, YTO Nocne
06paboTKN CHUMKA MNOSABAAKTCA NyCTble
y4acTku. LLnpwvHa Ha nccnegyemom yvactke 30
METPOB.




OnpepgeneHne KONMNMYECTBEHHbIX XapaKTEPUCTUK
Ons onpepeneHnsa KOMMYECTBEHHbIX XapaKTepUCTUK, OblIIO UCMNONbL30BaHO
nporpammHoe obecneveHne QGIS 1 MHCTPYMEHT ONs U3MEPEHUSI PACCTOSHUIN MeXay
obbeKkTamun C HaCTPONKON nameperHust «Ha annunconge»

WNzmepenne

Bcero
Ha nnockocti
b HudopMavuma

Cozgate MapamMeTpel

®. Ha znauncomge

CermeHTbl [MeTpbl]
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PucyHok 4 — N1amepeHne winpuHel pycna peku Coipgapbs

B xope wu3mepeHus LUMPUHBI
cnepytowme pesynbTaTtbl: B

pycna pekun Cobipgapbs 6binv  NOMyYeEHbI

Tabnuua 3
PesynbTaTbl USMEPEHUN LLUNPUHBLI pycia Ha y4acTke 1
fop LupuHa pycna, meTp
2013 120
2015 30
2017 240
2019 120
2021 0
Tabnuua 4

PegybTaTbl USMEPEHNI LLUMPUHBI PyCna Ha y4acTke 2.

lop LLinpuHa pycna, meTp
2013 90
2015 20
2017 120
2019 90
2021 30

OTTankuBasacb OT pe3dyfnbTaToB UCCNEAOBaHNS U N3Y4MB apXuBbl HOBOCTEN 3a
paccmaTpuBaeMbli NEPUOA 3aMeTHA TEHOAEHUMST K OOMENEHN0 PEKU, HECMOTPS Ha
HaBogHeHve B 2017 rogy, Bbi3BaHHOE 3aTOPOM Jibfda U YMEHbLUEHMEM MNPOMNYCKHOWN

cnocobHoCTM pycna.

MepBbIt nccnepyembln y4acTtok pekn Coipaapbs 3a 8 net obmenen Ha 100%, a
BTOpOMN Ha 78%, [aHHOE sIBNEHNE BbiI3BAHO COBOKYMHOCTLIO (hakTOpOB, HO Hanbonee
3HAYNUMbIMN N3 HUX MOXXHO BbIOENNTb HE3KONOMMYHbIE METOAbl OPOLUEHNS PUCOBBIX



nonen n 6ecnopsagoyHyo 4obblvy Necka 1 WebHS BbILE MO TEYEHMIO PEKMN.
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