OBaguaTtaa Bcepoccumnckasa otkpbitasa KoHcepeHUUA
"CoBpeMeHHble NpobsieMbl AUCTAHLMOHHOIO 30HANPOBaHUA 3eMIN U3 KOCMoca«
MockBa 14-18 Hosa0psa 2022 r

Cekuus: D,MCTaHLI,VIOHHOG 30HOUNpPpOBaHUE PaCTUTESIbHbIX N NMOYBEHHbLIX MOKPOBOB
Joxmam: XX. F.280.

OuarHocTtunka sannuBaHuUA NPOTOK AenbTbl peku Unu
Ha o3epe banxaw (Ka3zaxcTtaH) Ha 6a3e MOHUTOpPUHra
NDVI nepuoaa 2000-2022 rr.

Tepexoe A.l., CaczamduHoea I'.H., AMupzanues E.H.

WMHCTUTYT MHPOPMALIMOHHBIX U BbIYUCANTENBHbLIX TEXHOOIMN,
MWHUCTEPCTBO HayKn 1 BbicLlero obpasoBaHus, Anmatsl, KazaxcrtaH

e-mail: aterekhovl@yandex.ru



Ileab padoThI:

PaccmoTpeTb No CnyTHUKOBLIM AaHHbLIM MHOTOMIETHIOK
(2000-2022 rr.) AMHAMUKY COCTOAHUA PaCTUTENBLHOCTU
oenstbl p. Yinn npn ee BnageHnn B 03epo banxalwu.
[1nHamunKka pacTUTENbHOCTU ABNSETCS KNOYeBbIM
napamMmeTpoM, ANarHOCTUPYOLMM TMOPONOrmeo
TEPPUTOPUN N PEXUM 3anNUBAHNS PEYHON OENbThHI.



TpancrpanuuHsbii 0acceiiH pexu Mie
nuHa peku oosiee 1400 xkm, miomaas 0acceiina 140 ThIC KB. KM

Jlerenpa:

IIponamHbie 0AHOMETHHE KYJIBTYPbI
O3epa, BOAOXPAHHIIHINA

Pexn, KaHAJbI

HaceieHHbIE MYHKTBI
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Jlenera p.Mne Ha o3.banxaim

TJIOINAAb JIEJIBETHI OKOJIO 4 THIC. KB.KM




CeBepo-BoCcTOUHAS YACTh AeJbThI p.Wiau B 03epe bajixam
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IOro-3anagHas yacrts aejabrhl p.Uiau B o3epe baaxam
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Paiion Oeperosoii uHuM o3epa bajaxam

'




I'panuna Kaszaxcran-KHP na pexe Uin

NMcesgouBeTHOM KOMNO3UT: Sentinel-2 (paspelwweHne 20 m), 2018-2021 r.
Red — HoAOpbckun makcnmym VSSI; Green — cpeaHuit NDVI (anpernb — OKTa6pb);




I'panuua Kasaxcran-KHP B 0acceline pexu Niau

[MceBoouBeTHOM kKOMNO3UT: Sentinel-2 (paspewweHne 20 m), 2018-2021 r.
Red — Hosabpbcku makcumym VSSI; Green — cpegHuin NDVI (anpenb — oKTabpb);
Blue - cpeagHun makcumym NDVI (anpenb —OKTA0pPb).
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Peka Unu B panoHe rmgponocta «CaHbaaoxeu3bl» Ha rpaHmue KHP-KaszaxcTtaH
CHUMKN CBEPXBbLICOKOro paspelleHuns us cuctemol Google-Earth
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Cocrosinue pycaa p. Uie B paitone ruaponocra 164 km

no n1aHHbIM cnyTHHKA LANDSAT (pa3penienue 30 M)
01.08.1996; h=298 cum, 863 m3\cex;
14.08.2013; h=304 cm, 401 m3\cex.




B3auMocBs3b MEKIY YPOBHEM M pacxoaoM B peke WUiie
rugponoct 164 km (Kazaxcran)

KYB.M/CEK

THAPOIIOCT - 164 KM + 1996

@ 1997
4 1998
x 1999
* 2000
e 2001
+ 2004
o 2005
+ 2006
* 2007
= 2008
e 2009
e 2010
x 2011
e 2012
+2013

1400

1200

—
o
o
o

PACXOJ] BOJABI

200 250 300 350 400 450 cMm
YPOBEHb



i .
‘l\mgbe © 2022 Maxar Technologies

y L Google Earth
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[ToBEpXHOCTHBIN PEYHOU CTOK, IPOXO/Isl YEPE3 PABHUHHBIEC NYCThIHU L[eHTpanbpHON
A3uu IpoAyIUpPYyET MHTECHCUBHOE PA3BUTHUE BETETAIIMUA. JTO TAK HA3bIBAEMBIC TyTaH,
NPEACTABIAIONIME COOO0M raJiepeiHbIe Jieca, BOSHUKAIOLIME 110 Oeperam
HETIEPECHIXAIOIIMX BOJHBIX IIOTOKOB U 03€p. B JIEIbTOBBIX HU30BbSX, IE
YBJIAXHSAOTCSA 3HAYUTEIbHBIC TJIOIIAAN PABHUH, TYTaWHBIC JIECA IPEBPALLIAIOTCS B
HENPOXOUMBIE 3apOCIIH.







National Aeronautics and Space Administration
Goddard Space Flight Center

CE€S Working Group on Calibration and Validation

CEOS VALIDATION HIERARCHY

Validation Stage - Definition and Current State Variable
Mo validation. Product accuracy has not been assessed. Product considered
beta.
Product accuracy is assessed from a small (typically < 30) set of locations and Snow
time periods by comparison with in-situ or other suitable reference data. Fire Radiative Power

Biomass

Product accuracy is estimated over a significant (typically = 30) set of locations fAPAR
and time periods by comparison with reference in situ or other suitable Phenology
reference data. Burned Area
Spatial and temparal consistency of the product, and its consistency with LAI

similar products, has been evaluated over globally representative locations and
time periods.
Results are published in the peer-reviewed literature.

Uncertainties in the product and its associated structure are well quantified
over a significant (typically > 30) set of locations and time periods representing
global conditions by comparison with reference in situ or other suitable
reference data. Validation procedures follow community-agreed-upon good
practices.

Spatial and temporal consistency of the product, and its consistency with
similar products, has been evaluated over globally representative locations and
time periods.

Results are published in the peer-reviewed literature.

Vegetation Indicies
Albedo
Soil Moisture
LST & Emissivity
Active Fire

Validation results for stage 3 are systematically updated when new product
versions are released or as the interannual time series expands.

When appropriate for the product, uncertainties in the product are quantified
using fiducial reference measurements over a global network of sites and time
periods (if available).

Land Cover




NDVI (Normalized Difference Vegetation Index) - HopMann3oBaHHbIN OTHOCUTENbHBI MHAEKC
PacTUTENBHOCTU - NPOCTOA KOMMYECTBEHHbIM NoKasaTenb KonuyectTsa GoTOCMHTETUYECKW aKTUBHOM BuoMacchl
(06bI4HO Ha3bIBaEMbIN BEreTauMOHHbIM MHAEKCOM). OAMH U3 CaMbIX PAcnpOCTPaHEHHbIX M UCMNONb3YyEMbIX
WHOEKCOB ANA peleHns 3a4a4, UCNOMb3YLWMX KONNYECTBEHHbIE OLEHKWN PACTUTENBHOMO NOKPOBA.

BruiuncnseTtca no cneayolleit dopmyne:

rae,
NIR - oTpaxeHue B 6nuxHel MHdpakpacHoi obnacTu cnekTpa
RED - oTpaxeHWe B KpacHoii obnactu cnekTpa

KoMmbuHauum kaHanoB KaMep CNYTHMKOB Mcrnonb3yemble gns pacHeta NDVI:

MSS Landsat(4,5) 5 (0.6-0.7 MkM), 6 (0.7-0.8 MkM) uan 7 (0.8-1.1 MkM)
TM Landsat(4,5) 3 (0.63-0.69 MkM), 4 (0.76-0.90 MKM)
ETM+ Landsat? 3 (0.63-0.69 MkM), 4 (0.75-0.90 MkM)
AVHRR NOAA 1 (0.58-0.68 MkM), 2 (0.72-1.0 MKM)
MODIS Terra(Aqua) 1 (0.62-0.67 MKM), 2 (0.841-0.876 MKM)
ASTER Terra 2 (0.63-0.69 MkM), 3 (0.76-0.86 MKM)
LISS IRS(1C/1D) 2 (0.62-0.68 MkM), 3 (0.77-0.86 MKM)
F R 0.1 0.2 0.3 04 Ve S S | W e

HE O

OwnckperHaa wkana NDVI



Ucnon b3yeéMbl€ CNMYTHUKOBbIE NMPOAYKThbI

MOD13A1 v006 MYD13A1 v006

MODIS/Terra Vegetation Indices 16-Day L3 Global 500 m SIN Grid MODIS/Aqua Vegetation Indices 16-Day L3 Global 500 m SIN Grid

Mepunog: 2000 — 2022 rr.

lMporpammMHoOe obecrne4vyeHue
Google Earth Engine

Google Earth Engine combines a multi-petabyte catalog of satellite imagery and
geospatial datasets with planetary-scale analysis capabilities. Scientists, researchers, and
developers use Earth Engine to detect changes, map trends, and quantify differences on
the Earth's surface. Earth Engine is now available for commercial use, and remains free for

academic and research use.



Kapra ce3onnoro makcumyma NDVI
paroH 03. banxxain




Kapra ce3onnoro makcumyma NDVI
paroH 03. banxam




Kapra ce3onnoro makcumyma NDVI
paroH 03. banxxain




Kapra ce3onnoro makcumyma NDVI
paroH 03. banxam




Kapra ce3onnoro makcumyma NDVI
paroH 03. banxxain




Kapra ce3onnoro makcumyma NDVI
paroH 03. banxam




Kapra ce3onnoro makcumyma NDVI
paroH 03. banxam




Mann-Kendall Test

The Mann-Kendall Test is used to determine a time series has a monotonic
upward or downward trend. It does not require that the data be normally
distributed or linear.



Pesyabrarsl TecTa ManHa-Kenaeiia nis
ce30HHbIX MakcumMymMoB NDVI_MODIS

Amnpenb - Maii 2000-2022 Uroas - Aeryer 2000-2022

Yayuumenne

Jerpaxauns

I 1penn se sHaunm




IIpocTpaHcTBeHHAs1 CTPYKTYpPa M HANIPABJICHMS
JTOCTOBEPHBIX TPEH/I0B U3MEHEHUH COCTOSIHUSI
pacTuTeJbHOCTH AeabThl p.Uan Ha o3epe bajaxam
B uwJjie-aprycre nepuoaa 2000-2022 rr.

Google Earthy,




lNceBaouBeTHOU KOMNO3UT: Sentinel-2 (paspeweHune 20 m), 2018-2021 rr.
Red — HoAbpbckun makcnmym VSSI; Green — cpegHunt NDVI (anpernb — oKTa6pb);
Blue - cpegHnin makcumym NDVI (anpenb —okTa0pb).




NceBaouBeTHOM KOMNO3UT: Sentinel-2 (pa3peweHue 20 m), 2018-2021 rr.
Red — Hosi6pbckun makcumym VSSI; Green — cpegHuit NDVI (anpernb — okTa0pb);
Blue - cpegHun makcumym NDVI (anpenb —OKTS0pb).
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NceBaouBeTHOM KOMNO3UT: Sentinel-2 (paspeweHue 20 m), 2018-2021 rr.
Red — HoAbpbckun makcnmym VSSI; Green — cpegHunt NDVI (anpernb — oKTa6pb);
Blue - cpegHnin makcumym NDVI (anpenb —okTa0pb).
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CeBepHas yacThb aeqbThl peku Miau B 03epe baaxam

NceBoouBeTHOM KOMNO3UT: Sentinel-2 (pa3peweHue 20 m), 2018-2021 rr.
Red — HoAbpbckun makcnmym VSSI; Green — cpegHunt NDVI (anpernb — oKTa6pb);
Blue - cpegHun makcnmym NDVI (anpenb —oKTa6pb).




BbiBOoAbI :

NaMeHeHnsa pacTUTEnbHOro Nokposa AdenbsTtbl pekn Unn Ha
o3epe banxalu B nepmog  2000-2022 rogos,
conpoBoOXJanucb  AOMUHUPOBAHWEM  OTpPULATENbBLHOIO
TpeHaa B 3HaYeHnax CE30HHOIo Makcumyma
BeretaunoHHoro nHgekca NDVI MODIS B toro-zanagHou
yactu (pamoH npotoku Tonap). [NlpuynHbl KU3MEHEHUN,
OYEBMOHO, CBA3aHbl C YMeHblLUeHMEM pacxoga BoAbl B
NpoOTOKE M13-3a ee 3aunmMBaHMA U 3apacTaHus.



Cnacmbo 3a BHUMaHue



