SAHATUE 8

OcHoOBHbIe TpeHAab! pa3Butua 33




POCT MUPOBOM NPYNMNUPOBKU KA 133

OcHoeHble opbumbi KA

high Earth & geosynchronous orbit (235,780 km)
— mid Earth orbit (2,000-35,780 km) ,
— low Earth orbit (180-2,000 km) ®

Earth

lunar orbit (384,000 km)

geostationary GPS
35,780 km altitude 20,200 km altitude
11,100 km/hour 13,900 km/hour

Sun-synchronous
705 km altitude
27,500 km/hour

https://earthobservatory.nasa.gov/Features/OrbitsCatalog/
2



POCT MUPOBOM NPYNMNUPOBKU KA 133

K 2025 roay Mmmposas rpynrnnmpoBKa 6yp,eT HaC4YUTbIBaATb OcHOBHble KOCMUYECKUEe areHTcTBa —
oonee 400 KA D‘33, onepatopbl cuctem 33 (2016 r.)
cobCcTBEHHbIE annapaTbl 6y,£|,eT MMeTb 41 rocypapcTBo 2 M CosmecTHble KA Cob6cTBeHHbIE KA
151
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Yucno 3anyckos KA 133 s rog
3

OCHOBHble KOMMEpPUYECKME KOMMNaHUN —
40 5% onepatopbl cuctem 133 (2016 r.)
* y
- 10__. KA c annapaTypoii ceepxsbiCOKOro paspelleHus
20 - & Opyrue KA 133
a 8
x
o 6 S
[1]
o - § 41— :
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2 4
5 21 >
W uacTHble W rocynapcrseHsble x :.
0 - T T T
cmoyHuk: UCS Satellite Airbus  Digital Globe Black Bridge  Apyrue

Database (PpanHuma) (CLUA) (Fepmanua)



2. POCT MMPOBOM NPYNMUPOBKU KA 133 - ky6caThl

CubeSat by Mission Type A
B Education [l Military Science I Earth Imaging
B Tech Demo [ Communications [ Other

150
100
50 I i
0= — — = -=-.==:!l.-_-
’.‘”'"2’?8(3 2005 2010 2015 ——

Michael Swartwout

CubeSats and Mission Success: 2017 Update (with a closer look at the effect of process management on outcome)
https://drive.google.com/file/d/0B_YNiLtqhzSqZ3dXdmRKc1ROWUE/view
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Country

Type

Launch

Local Time AN

Lifetime

Agility

Spatial Resolution

Spectral Bands

Swath

Satellites\Sensors

Deimos 2

Spain

Optical VHR

2014

10:30

7 years

+45°

75¢cm

Pan + 4

12 km

NpynnupoBku manbix KA 133

DubaitSat 2

UAE

Optical VHR

2013

22:00

7 years

+ 450

1.0m

Pan+4

12 km

KhalifaSat

UAE

Optical VHR

2018

22:00

7 years

+45°

70cm

Pan + 4

16 km

KazEOSat 1

Kazakhstan

Optical VHR

2014

22:30

7 years

359

1.0m

Pan+4

20 km

TeLEOS 1

Singapore

Optical VHR

2015

Near Equatorial

>5 years

+45°

1.0m

Pan

12 km

ZESREEEN

~

lMpocToTa 3anycka
nporpamMmbl

KopoTkuin unkn paspaboTku
TeXHonornm

Huskas ctoumocTb
cosfaHus n 3anycka KA

/

< <)

Y

CepuiiHoe npon3BoacTBO \
KOMMOHEHTOB

KopoTtkuin nepuos
dYHKLMOHMPOBAHNSA Ha
opbute

BbicTpoe obHoBNEHME

[AaT4YMKOB /

Pa3Bntne NHHOBaLUMOHHbIX

peLleHnin Ha OCHOBE
ncnonb3oBaHUA MaccuBa
ObICTPOOOHOBNSEMBIX
AaHHbIX 133




2. POCT MMPOBOM rPYNMNUPOBKU KA 133

http://stuffin.space




2. POCT MMPOBOM FPYMNMUPOBKU KA 133

Q sentinel Groups (GPS)

Pacnosno)xeHue Ha opbume cnymHukoe GPS

NAVSTAR 22 (USA 66) 1990-103A
NAVSTAR 35 (USA 96) 1993-068A ™\, NAVSTAR 22 (USA 66)
NAVSTAR 38 (USA 126) 1996-041A
NAVSTAR 43 (USA 132) 1997-035A
NAVSTAR 46 (USA 145) 1999-055A
NAVSTAR 47 (USA 150) 2000-025A
NAVSTAR 48 (USA 151) 2000-040A
NAVSTAR 49 (USA 154) 2000-071A
NAVSTAR 50 (USA 156) 2001-004A
NAVSTAR 51 (USA 166) 2003-005A
NAVSTAR 52 (USA 168) 2003-010A
NAVSTAR 53 (USA 175) 2003-058A
NAVSTAR 54 (USA 177) 2004-009A
NAVSTAR 55 (USA 178) 2004-023A
NAVSTAR 56 (USA 180) 2004-045A
NAVSTAR 57 (USA 183) 2005-038A
NAVSTAR 58 (USA 190) 2006-042A
NAVSTAR 59 (USA 192) 2006-052A
NAVSTAR 60 (USA 196) 2007-047A
NAVSTAR 61 (USA 199) 2007-062A
NAVSTAR 62 (USA 201) 2008-012A
NAVSTAR 64 (USA 206) 2009-043A
NAVSTAR 65 (USA 213) 2010-022A

NAVSTAR 66 (USA 232) 2011-036A

NAVSTAR 67 (USA 239) 2012053 http.//stuffin.space




2. POCT MMPOBOM rPYNMNUPOBKU KA 133

CnymHuku Ha HU3KOU OKOJ103eMHOoU opbume

hitp.//stuffin.space




2. POCT MMPOBOW IN'PYNMUPOBKU KA 133
Poccuuckue (coeemckue) cnymHuUKuU

http.//richiecarmichael.github.io/sat/index.html

1554 of 15 628 satellites Found




2. POCT MMPOBOW 'PYNMMUPOBKU KA 033
Cnymuuku 33 Ha opbume

R )

L] TerraSAR-X

Name TemaSAR-X
S$SC 31698
SSC Number Status Operational
’ Mission Earth Observation
Status ' . - - Owner Germany
= 2 ‘ Orbit LEO
Orbit 2 y Tracking ComSpOC ®

Mission

Earth Observation x
Owner

Tracking

ComSpOC @

L B : Objects: 16985

y : \ Y Showing: 147
1x : S £ -~ Orbits from public TLE data x
Sep 42017 CESIUM ’ Nt & .- - HiDEph™ available for subscribers, email for more info.
10:05:17 UTC PRO X . g
\ 4 1l u ’ | Aug 312017 D0:00:00 UTC Sep 12017 00:00:00 UTC Sep 22017 00:00:00 UTC 4 Sep 6 2017 00:00:00 UTC Sep 7 2017 00-00:00 UTC Sep 8 2017 00:00:00 UTC Sep 92017 00:00:00 UTC | & 2|
i y y ¢ N
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2. POCT MMPOBOM FPYMNMUPOBKU KA 133

Cnymuuku 33 Ha opbume
Q sentinel Groups A : : g | R _' _' N <X % Help About

R

SENTINEL 1A 2012-016A .4 S - |
SENTINEL 2A 2015-028A
SENTINEL 3A 2016-011A
SENTINEL 1B 2016-025A
SENTINEL 1A DEB 2014-016B
SENTINEL 1A DEB 2014-016D
SENTINEL 1A DEB 2014-016G

SENTINEL 1A DEB 2014-016H

SENTINEL 2B 2017-013A
PAYLOAD

Apogee 794 km
Perigee 792 km
Inclination 98.56°
Altitude 792.13 km
Velocity 7.46 km/s
Period 100.58 min

http.//stuffin.space
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2. POCT MMPOBOW rPYMNIMUPOBKU KA 133
CnymHuku Ha opbume

N2YO.com Tracking 18816 objects as of 16-October-2017 ISS will cross your sky
. HD Live streaming from Space Station ; in 12h 55m 2s Find a satellite... | search |
.6 ki 1 ObjeCtS crossing your sky now ; N2YO.com on Facebook Advanced

FETENER( G| 2

Home Most tracked Just launched Satellites on orbit ~ Alerting tools ~ More stuff ~ Signin

- e e R SPACE STATION
TC

IORAD ID: 25544

|LOCAL TIME: 222220

tuTC: 19:22:20
| LATITUDE: -51.62

{ LONGITUDE: 112.49
{ALTITUDE [km}: 42372

| ALTITUDE [mi: 263.29

| SPEED [kmis]: 7.66

| SPEED [mifs]: 476 |
| AZIMUTH: 13378E |
| ELEVATION: 50.3 E
{RIGHT ASCENSION: 07h 41m 10s |
i DECLINATION: -66°28' 14" |
{ Local Sidereal Time:  23n 34m 47s |

The satellite is in day light

Your IP
address: 46.138.157.14
Latitude: 55.42418°
iLongitude: 37.55472°
http://www.n2yo.com/ Magnetic decl.: 10° 35'E
Local time zone: GMT+3
Google 5 | Kaprorpadmueckue gaHHsie © 2017 Google. ORION-ME, ZENRIN | Ycnosus ncnonszosanus Is this incorrect? :
= ) _ ) Set your custom location |
Draw orbits ) Draw footprint @ Keep selection centered b T e -

12



2. POCT MMPOBOW rPYNMUPOBKU KA 133
CnymHuku Ha opbume

& ™y
Space Track TLE Retriever 3 lElE}ﬁ

KomaHaoBaHue BO34yLIHO-KOCMUYECKOWN
File Web Sites Help

o6opoHbl CeBepHon Amepukn (NORAD)

Processing lSpace Track I CelesTrak | About |

Space Track TLE Retriever 3

provided by

.= 258

YEARS

= 1905 - 261

S
L y ~ |
’ ()[() s ? l‘(l /‘ | You are visitor 9,741,215 to this page since 2000 December 16
1S

Send suggestions and comments to: Dr. T.S. Kelso [TS.Kelso@celestrak.com]

Processing Configuration - Follow CelesTrak on Twitter @TSKelso

|| Auto Download

(%

NORAD Two-Line Element Sets
Current Data Historical Archives Documentation
Software Repository
Computers & Satellites Columns
"Frequently Asked Questions: Two-Line Element Set Format"

1 Time (24-hour intervals)

[7] Enable debug logging {requires program restart) "More Frequently Asked Questions"
2 L . Special Event Coverage
|| Stop on emors |¥| Check for critical updates ORS-32 Launch of 2013 Nov 20
Dnepr Launch of 2013 Nov 21
Download Data ] [ Process Data J Breeze-M Rocket Body (38746) Breakup

Iridium 33/Cosmos 2251 Collision
USA 193 Post-Shootdown Analysis
Chinese ASAT Test
2007 Debris Events
Online Satellite Catalog (SATCAT)
Search the SATCAT SATCAT Boxscore
SOCRATES

Satellite Orbital Conjunction Reports
Assessing Threatening Encounters in Space

GPS Data
Status Messages NANUs
SEM Almanacs Yuma Almanacs
Space Data
Earth Orientation Parameters Space Weather

About the Webmaster

http://celestrak.com/
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Launch Vehicles
Upper Stages

Chronology

Spacecraft by nﬂm
Spacecraft by
S/C Plal

Manned Missions
Astronauts

Books
Unit Caleulator

Contact
Search
Gunter's Homepage

Quicksearch

t | ®lin|

2. POCT MMPOBOM Ir'PYNMMUPOBKWU KA 133
CnymHuku Ha opbume

Please make a donation to support Gunter's Space Page.

Thank you very much for visiting Gunter's Space Page. | hope that this site is useful and informative for you.

If you appreciate the information provided on this site, please consider supporting my work by making a simple and secure
donation via PayPal. Please help to run the website and keep everything free of charge. Thank you very much.

- [ =@

Space News:

15.10.2017 (1 day, 11 hrs ago)
An Atlas-5421 rocket has
launched a secret NRO payload,

13.10.2017 (3 days, 8 hrs ago)
ESA's Sentinel-5p atmospheric
monitoring sat has been
launched by a Rokot-KM booster
from Plesetsk.

11.10.2017 (4 days, 19 hrs ago)
The EchoStar 105/SES 11
comsat was successfully
deployed into a
supersynchronous transfer orbit.

ko

Special:

New Comsat contracts

2017-066|15.10.2017 | C
2

14.10.2017 | Progress-MS 07 / Iskra 5

http://space.skyrocket.de/

Last update: 15.10.2017
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MUPOBAA UHOYCTPUA O33

odosol ob6bem Muposoeo pbiHka 33 — okorio 51,5 mripd

K 2020 e. = 52,7 mMnpd, us HUx 51,4 mrnpd - 00ris pbiHKa HaHO/MUKPO
CrymHUKO8

AHanuTtnyeckme n MHOPMaLMOHHbIE
NpPoaYKTbl HA OCHOBE AaHHbIX [133
> 500 KOMMNaHUA

CepBucbl 06paboTkn gaHHbIX [133
> 300 KOMMaHui

AOuncTtpunbbioTopbl AaHHbIX [33
> 300 KOMMaHuin

[ocyoapcTBeHHble onepaTtopbl KA [133
~ 18 KOMMNaHUK

Kommepueckne onepartopbl KA 133
~ 15 KOMMaHUK

Mpounssoacteo KA ~ 30 kKomnaHunu

Ycnyru no 3anyckam KA ~ 25 komnaHun
JKcnsyaTaumsa Ha3eMHbIX KOMMSIEKCOB npnemMa
~ 12 KOMNaHUN

NcmoYHUK:
NSR

15



CoBpemMeHHble TpeHAabl pa3Butua 033

s PR B R ey ~ o
/ N ’DIGITALG Lose @ AIRBUS ° ~ N
l) Terra Bella (IN urrhecasf‘

http://www.cosmigworks.org/space- 30/ 7/

_____________________ M36bITOK "') BlackBrldge
CHW/XKEHMe LIEH Ha AOCTaBKY Ty AaHHbIX _
MONEe3Horo rpysa Ha opouTy ‘I + e et
CHWXeHue LeH Ha KoMMnekTyLme, | /\

YHUOMKaUMS U MUHUATIOpU3aums : -~ T \
5 I N36bITOK MOLWLHOCTEN AN 7 *) Google Cloud Platfo \
BbicTpoe BHeaApeHWe NMHHOBaLUUKN Ha : 06pabOTKM 1 XpaHEeHMs i o azon
KaXK[OM 3Tane co3gaHus CUCTEMBbI I [aHHbIX ~ B
ﬂ'33 | M e e e oot o
BoBneueHune LLIMPOKOro prra I I/I36b|TOK CKOpOCTeI7I ‘ CKOPOCTb NONYUEHNTY CKOPOCTb MEPEQAYM
nonb3oBaTeneun — ctaBka Ha «MacCcoBOro» : nepegayun AaHHbIX ‘0 839.58 woric @ 867.34 wewr
notpeburtens : ; g
[MprBReYeHne YacTHOro KanuTana B I I zfp GeoServer |
pa3BUTME TEXHOMOINIA 1 M36bITOK NporpammHoro I % @ I
/ obecneyeHuss, BkNoyas web | I
I 1

N36bITOK anroputMoB
o _ ) Z
TemaTuyeckmn NpoaykT — Pe3ynbrar? METOAVK 1 HayUHbIX

4 - \
|




TemaTnyeckum NpoAyKT — OT AAHHbIX K TEXHONOrnmn

Janublie (AA3,

BIrNIA v gp.)

CmeHa npuopuTeToB
Sa%aqa & 3agaqa - Arroputvel B d  3aflavya o

3agava 4

Mpo6nemMHO-OpNeHTUPOBaAHHLIW NoAxon

TMPUMEP: dpatlieep pazsumusi KOCMU4Y€CKO20 MOHUMOpPUH2a 8 bpa3unuu -
npozpamMmMbl MOHUMOPUH2a Jyiecoes 8 bacceliHe p.Ama3oHa — DETER, PRODES, Amazdnia Program

PRODES Deforestation MODIS images Reception
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MUPOBAA UHOYCTPUA O33

I\ deimosimaging

an urthecast company
Traditional i i iti
~ US$ 3-5B Imagery, information and traditional
1 TOday B2G EO value-added applications
: Tens of : : Highly-derived geoanalytics
2 Emerging B2B USS$ Billions Big Data Analytics services and applications
very large and
; ; underserved
Highly-derived markets
3 Long-term B2C UsSs ? Long-tail Information services

And EO-embedded

Web and Media Applications Native apps

Study to Establish a Marketplace Alliance for EO Services (MAEQS) part of the study eoVox-4.:
Strawmen Architectures Deliverable 2.1 October 2016©EARSC

18



CoBpemMeHHble TpeHAabl pa3Butua 033

lMpumep peanusayuu cospeMeHHo20 nodxoda - SentinelHub

http://www.sentinel-hub.com/

What do we do?

We make satellite data (Sentinels, Landsat and other providers)
easily accessible for you to be browsed or analyzed, within our
cloud GIS or within your own environment.

Get satellite imagery on your table without worrying about
synchronization issues, storage, processing, de-compression
algorithms, meta-data or sensor bands.

& Take alook at our Sentinel Hub brochure for more information.

19



NMpumepbl aBTOMaTU3aUUA TeMaTU4eCKOMN 00paboTKKn
ABTOMaTM3aumna oopadboTKN OTKPbLITbIX AAHHbLIX CpeaHero

- .
Add Data X
Lookin: [ Lca15o0152016185GNoo MTL v | & f B | EE v | B8 | EU O @
Name Type N
%4 Landcover Raster Dataset
& Multispectral Raster Dataset F
#% Panchromatic Raster Dataset
& Pansharpen Raster Dataset
Raster Dataset =
Raster Dataset
Raster Dataset
# Water Raster Dataset -
Show of type: | patasets, Layers and Results v] [ Cancel ]

Pacuyem 6a308bix rnpodyKkmoe Ha 0CHoge
MemadaHHbIX, pacwupeHue web-
UHCMpYyMeHmMoeg co30aHusi Mo3aukx,
KOMo3umos, pas/iuyHbIX eapuaHmos

omobpaxkeHusi u Op.

paspelleHuns

wits:
CONFIGURATOR

True toloe. )

»
NDVI

Sentinel Playground

A web viewer that allows rapid online viewing and access to the
Sentinel-2 image archive, along with access to the EO data products.

WMS Configurator «

Since some GIS clients do not support WMS parameters, we
implemented a configuration tool for WMS instances.

ifo @

Mosaic Generator «

The Mosaic Generator provides easy way to access Sentinel-2 products,
which you can integrate into your favorite GIS tool.

More info ®

Sentinel Monitoring -

Analyze land changes based on worldwide archive od Sentinel-2 data
and advanced tools such as "compare images" and time-lapse. See

OPEN'ARP!

http:.//www.sentinel-hub.com/apps
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Npumepsbl aBTOMAaTU3aLMNA TeMaTUYECKON 00paboTKu
ABTOMaTM3aumna oopadboTKN OTKPbLITbIX AAHHbLIX CpeaHero

CtaHgapTHbIe NPOAYKTHI
A33
(ypoBHu 1C,1D)

Tematunyeckune NC —
pesynbTaTt MHTEpnpeTaunm
©a30BbIX NPOAYKTOB

Ba3oBble npoayktbl 33 ABNSAOTCS
obuen OCHOBOM ans MHOroueneBsomn
TeMaTU4YeCcKon UHTepnpeTaumnm 1 BKNHOYaKoT:

- CneKTpanbHble UHOEKCHI,

- Temartuyeckue Macku,

- cneuynanuanpoBaHHbIe dusnyeckmne
BENNYMHBI

- MYNbTMBPEMEHHbIE KOMMNO3UTbI

21



Npumepsbl aBTOMAaTU3aLMNA TeMaTUYECKON 00paboTKu

BbaHk 6a308bix
npodyKkmoe

LS

y-lo- A ) -,
KOHu,eHTpau,Mﬂ xnopocbvmna a, Mr/m?

ABTOMaTMU3aLNs 06pPabOTKU OTKPbLITLIX AaHHbIX CpeaHero

pa3pelieHuns ;
bl — npodykmbl obpabomku daHHbIX [133, npedcmaesrneHHsbil 8

MpPou3800HbIX husu4ecku (unu rncesdo husuyecKkux ) eeriuduHax

Vs
3

0 10 50

UHOeKcChbI
gecemauuu
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Npumepsbl aBTOMAaTU3aLMNA TeMaTUYECKON 00paboTKu
ABTOMaTM3aumna oopadboTKN OTKPbLITbIX AAHHbLIX CpeaHero

j}, DPOPMVPOBAHWE 3AKA3SA

m Y 6 e Bcero: 1

WEn

s |
Q MO3ULINK 3AKA3A

MM2 MSU101.10000583101008

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

CﬂeKTDEHbH&ﬂ NNOTHOCTL NCQFEN‘JCCKOE APKOCTH Ha BEPXHEN

7
L]
Q | rpaHuue aTMoCEepbl NS MYNbTHCNIEKTPANbHBIX AaHHDIX

NDVI

(=

g
3

HopmanusoBaHHbII PasHOCTHBIN BETETALMOHHBIN MHAEKC
OTHOCHTENbHBIN BETETALMOHHbIN MHEEKC
[a)RGR

—-—

paspelueHus

/
[ f=

BbaHk 6a30ebix npodyKkmoe

X Nt / <
g\
3 / Homowaxrmees Waxre %
& o

Hosougpracc

g
Pocropu~ua~
AcHy

PE3YJILTAT BEIBOPKW

L Bcem: 33
MM MSUT01 10000584501008 2'10'00“
a-82" o 129°
1% [ Rl B 48 ﬁ E
MM2 MSU 101. 10000584501007 1-‘;‘2:‘2’;
o -82* @133
1> B 14 5 50* ¢ .E
MM2 MSU101.10000583101008 23082015
10:20:31
U asr | owe |
LI+ - = A -
MM2 MSU 101.10000583101007 33?§f‘:’5@
¢ a -82* o 134*
2% e B 50 ¢ g
MM2 MSU101.10000581701009 3?8;‘3“‘56
a-82' @ 130°
10% g1e B 48° ¢ g
MM2 MSU101.10000581701008 32?§§S"57
o 82* o 134*
2% g1 8 50 ¢ .E.
M2 MSU102 1 580301009 210:%:2
a-82 o 137
6% g4 B4 ﬁ g
MM2 MSU 101.10000577401008 '9§§g';
a -82* a 128
45% P e ﬁ <]
MM2 MSU101.1 5 1 ‘7?g£|‘53
a -82* o 132*
ok B 14 5 48 % »

HU3KOE PA3PEIIEHWE [

He waddeno
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NMpumepbl aBTOMaTU3aUMA TeMaTUYeCKON 00paboTKU

ABTOMaTM3auns 06pPaboTKU OTKPbLITbLIX AAHHbIX CpeAHero

USGS

science for a changing world

EarthExplorer

E-Landsat Archive ®

El-Collection 1 Level-1
< @ [E] L7 ETM+ C1 Level-1
v @ [E] L4-5 TM C1 Level-1
=-Pre-Collection
&) L8 OLITIRS
%] L8 OLITIRS Pre-WRS-2
| Landsat Surface Reflectance - L8 OLITIRS
%] L7 ETM+ SLC-off (2003-present)
&| L7 ETM+ SLC-on (1999-2003)
%] Landsat Surface Reflectance - L7 ETM+
% L4-5 TM
¥ Landsat Surface Reflectance - L4-5 TM
%l L1-5 MSS

http://earthexplorer.usgs.gov/

©e660666¢6

©

lpocmomp cHUMKoO8 8
pasnuyHbIX sapuaHmax
UBemogo20 cuHmMe3a U 3aKkas3s
KanubposaHHbIX OaHHbIX

pa3peLueHus

LC81610122016247LGNOO
@ 03Sep 2016 £ 28.97° & 0.03

Natural Color, Pansharpen

Natural Color

@8 SENTINEL Hub

b o SENTINEL Q=

Noorbmny
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Npumepsbl aBTOMAaTU3aLMNA TeMaTUYECKON 00paboTKu
ABTOMaTU3aLUA 0OPaAOOTKUN OTKPbITLIX AAaHHbLIX CpeaHero

Hpocmomp e8ceco apxuea CHUMKOE8 U pacdyem
«Ha siemy» Haubornee pacripocmpaHeHHbIX
geaemaulUoHHbIX UHOEKCO8

v

et : K
- ke -
TR .

Time Line

Image Date: 3 centabpa 2016 1.

\11\[»1\1»!\\xxil\»l\l»lll»\ll\\llx\ll:
FUOLLTE 03/0916

Cloud Filter:| 10% Cloud | Season Filter:| All |

Pick point on map to get temporal profile for that point.

T e sz €SI
City of Riverside, County of Riverside, Esri, HERE, DeLorme, NGA, Usgé‘] Esri, HERE - J
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NMpumepbl aBTOMaTU3aUUA TeMaTU4eCKOMN 00paboTKKn

ABTOMaTU3aLUs 06pabOTKM OTKPbITbIX AaHHbIX CpeaHero
paspelueHuns
[NosierieHUe Ho8bIX arieopummos KaﬂU6p06KU U OUeHKU U3MeHeHUUl Ha OCHO8e 8cea0 apxuea GUCmaHL(UOHHbIX OaHHbIX

C SEQUENTIAL DATE - by season D DAY OF YEAR (DOY) — by season
5()00 it idrsmnidpiasaniasssds 3 . t sasssigen Sooc
@ Leaf-gn observations Date of
O Spring/autumn tansitions: s dme o SIS
§ 4000 (=) Leaf—gff observations i 4000
PORE Y)Y 1] Sm— v . e 1701 OO b o) o oz R :
' . |30 Be . o =-Landsat Archive
g2ouop. ititgei fe '.31_".;;3“ f?-.‘.'z.”t-}.'i: 2000 o “
: S e T g is A . ECollection 1 Level-1
3 3 i ® oo, °:°° ° [ ﬁ o © g o Sl R
@ 1000} wmssiearn I3 YV, P o S o 1 I B Pl SR f-off B
S 1000}  Fn g g s..,...:b-:..:.:~ AL AP 1000 o v @ [&] L7 ETM+ C1 Level-1
o : 0 : : ' | P OEL4-5TMCT Level-t
1980 1985 1990 1995 2000 2005 2010 2015 0 100 200 300 http://earthexplorer.usgs.gov/
Year Day of year

Landsat 5 TM (30 m) Google Earth (GE) — reference image
08/27/2003 - DOY 239 08/25/2003 - DOY 237

© 10.1002/rse2.24
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Npumepsbl aBTOMAaTU3aLMNA TeMaTUYECKON 00paboTKu
ABTOMaTU3aLUA 0OPaAOOTKUN OTKPbITLIX AAaHHbLIX CpeaHero

[NosisneHue Ho8bIX anzopummos Kanubposku u oueHku RARREMIGHMcHose scezo apxusa ducmaHUUOHHbIX OaHHbIX

A Forest converted to golf course
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NMpumepbl aBTOMaTU3aUUA TeMaTU4eCKOMN 00paboTKKn
ABTOMaTVI3aLIMFI 06pa6OTKVI OTKPbLITbIX AaHHbLIX CpeaHero

kHo Cnpaeka pa3pe|.|.|eH|/|$I

P oV /LPHOOSKNOCAROCTODE. Go@S6E. T

E@I}J HBETLOOPR 0 & lpbumep makpoca 0ns nposedeHus
VQnepauMM

Qe uEiEd H@aemQ
=7 O6pabotka Kanonyc-B
o =] MpeasaputensHas cbpabotka
-of) Hoeblit gokymenT: Komnosut
------ @ Cosaate komnosut
) BuanmocTs n peaaktupyemocts kananos:[0:0; 1:0; 0:0; -1:0; -1:0] N=4
--------- © BuaumocTts u pegaktupyemocts kananos:[2:0; 1:0; 0:0; -1:0; -1:0] N=4
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() Vnpopmauus ob nsobpaxeHnn

() 3arpysute rpaguenT: E:\2016.07.09 8590_6\Karonyc\374210\Knaccudukauma\IGR.igr
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lNpedsapumenbHas obpabomka
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Mpumep pelLleHUs TemaTU4YeCKUX 3agav
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Pa3Butue ouomacchl B Boae o3.baunkan

. sestudy/features/f0086-putrid-green-alg
ae-spreadsjaicross-shores-of—lake-baika//

-

Lake Atitlan. Photo courtesy of NASA.
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http://www.eenews.net/stories/1059974425/print JBaltic Sea, Sentinel-2A, August 7, 2015. ESA




Pa3Butue ouomacchl B Boae o3.baunkan
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Pa3Butue ouomacchl B Boae o3.baunkan
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Pa3sutune ouomacchl B Boge o3.bankan
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Pa3BuTtne 6uomacchl B Boge o3.bankan
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annapatypa «[eoToH»
19 nioHa 2015 .

«Pecypc-I», Y
annapartypa «eoToH» £
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Pa3BuTtne 6uomacchl B Boge o3.bankan

[uHamuka nepemeuweHus1
31 aBrycta 2013 r. o
eodopocel

BOAOPOCHN Landsat 8,
Ha 18 nioHs 2015 r.
NMNOBEPXHOCT
Fl)n «Pecypc-I»,
BOObl annapartypa LUMCA-BP
BoAopoOCU 19 nioHsa 2015 r.
Ha
NMnOBEepPXHOCT
n

BOAbI

Upkymckue numHono2u npoeodsim akmueHble JsilabopamopHble U 3KcnelUUUOHHbIe
uccnedogaHusi aKkosno2u4yeckol ob6cmaHo8Ku npubpexHou 30HbI Balikana Ha NpomsixeHuu
nocnedHux 2 nem.

C 9 no 29 urwHsa 2015 2o0a compyOHuku JlumHono2u4yecko2o uHcmumyma PAH npoeenu
oyepedHyr IKcneduuyuro, yesibito kKomopol 6bi1 c60p GaHHbLIX O COCMOsIHUU NMPUbpexHou
30HbI 03epa. Pe3ynbmambi 3kcneduuuu rmokKa3asiu, Ymo cumyauyusi abcosIlomHO He
yny4qwunacb, @8 8 HEKOMOPbLIX Mecmax onpedesIEHHO 8UOHa U ompuyamesibHasi QUHaMUuKa.

UcmoyHuk: http://www.newbur.ru/articles/21751




