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Coaep:xanue

Beenenue. Heo0xoaumocTs GyHAIAMEHTANBHBIX MCCJIEA0BAHUM 3eMJIH.

H3menenue knumama u npupoousie Kamacmpogot: pojab CHIyTHAKOBOTO
AUCTAHIMOHHOIO 30HAUpoBaHus. Poct cogep:kanus B atMmocdepe BOASIHOIO mapa,
YIJIEKHCJIOT0 ra3a i MeTaHa; TasitHue MOPCKHX H MAaTEPHUKOBDIX JIbI0B, YePHbIi
yIJ1e€po/i; MoBbIlIeHHe YPOBHsI MHPOBOIro OKeaHa; MUKJIOHBI CO IITOPMOBBIMH 1
yparaHHbIMH BeTpamu, 3emJjerpsicenus. \Weather ready nation.

Boccmanoenenue zeogpuzuueckux napamvempoe (reMueparypa m CoJIEHOCTb BOIbI,
TeYeHHUs, XJOPOoPuLI-a ¥ Ipyrue OHOONTHYECKHE MAPpaAMeTPbl, CKOPOCTH MPHUBOIHOT0
BeTpa, mapocojaep:;kanue armoc@pepbl, Bog03anac 00J1akoB, HHTEHCUBHOCTH 0CA/IKOB,
JICIAHOM, CHEKHbIN M PACTUTEIbHbIA MOKPOBbI, BJIAXKHOCTH MOYBbI, PACTUTEJIbHOCTD)

Iepenoc usnyuenus. KAJIMBPOBKA u BA/TH/[AIIHA oannvix 30H0Uposanus.

SIBJIeHUsI U MPOIECCHI B ccTeMe aTMoc(epa-NoACTHIAIIIASI TOBEPXHOCTD.
IIpocTpaHcTBeHHOE H BpeMeHHoe pa3peinenne. KoMmmiekcupoBaHue CIyTHHUKOBBIX
n3mepennii (GCOM-1W, GCOM-C, GPM, Suomi NPP, NOAA-20, Sentinel-1A/1B,
Sentinel-2/3, Landsat-7/8, MetOp-A/-B, cinyrauxku Kuras, Uaaun, Kopeu u ap.).

HaumnoHnanbHbIe M1 MeKIYHAPOAHbIEC IPOTPAMMBbI, KOH(epeHIMH U IIKOJIbI,
Koonepauusa. CeodoaHoe pacnpocTrpaneHue 1aHHbIX (Buaumbie, UK, naccuBHbie
MUKPOBOJIHOBbI¢ 1 PCA-u300paxkeHusi, NPOAYKThI, IPOrpaMMbl 00pa00TKHU JaHHBIX,
Xapruda o karacrpodax u np.).

3akirovyenne (HOBbIe MP00JieMbl, HHCTPYMEHTBI, PaiN04acTOTHbIe momMexu, GPS;
HayKa, HMIIOPTO3aBHCUMOCTb, Citizen science, oTHomeHue k Poccun).
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Citizen Science Projects, WHOI

How Radioactive is Our Ocean Presentation

Help track radiation from Fukushima across the Pacific by proposing a sampling location on
the West Coast of North America, Alaska, or Hawaii.

The Marine Mammal Identification Network

Have you seen a tag? A uniquely marked individual? An interesting behavior? Or maybe you
are not quite sure what it is you saw? The Marine Animal Identification Network provides
information on tagged animals (primarily seals) and a database of sightings.

Right Whale Listening Network

The world's last 350 North Atlantic right whales live along the East Coast. Collisions with ships
are a deadly hazard, but new listening buoys are helping.

Seafloor Explorer

ldentify species and ground cover in images of the seafloor, and help create a library of
seafloor life in the habitats along the northeast continental shelf.

New Citizen Science Water Level Application Available Nationwide. 22 February 2018

Marine Debris Monitoring Toolbox

The Marine Debris Monitoring and Assessment Project, or MDMAP, is a citizen science
initiative that engages NOAA partners and volunteers across the nation to survey and record
the amount and types of marine debris on shorelines. Learn more.

Marine Debris Tracker

This mobile application lets people report litter on the water anywhere in the world. Learn more.
Phytoplankton Monitoring Network

This volunteer network was established to monitor marine phytoplankton and harmful algal
blooms. Learn more.



http://www.ourradioactiveocean.org/
http://main.whoi.edu/
http://www.listenforwhales.org/Page.aspx?pid=430
http://www.seafloorexplorer.org/
https://marinedebris.noaa.gov/research/monitoring-toolbox
https://marinedebris.noaa.gov/research/monitoring-toolbox
http://marinedebris.noaa.gov/partnerships/marine-debris-tracker
http://marinedebris.noaa.gov/partnerships/marine-debris-tracker
http://products.coastalscience.noaa.gov/pmn/
http://products.coastalscience.noaa.gov/pmn/

AHOoManua Temnepartypbl Bo3ayxa y noepxHoctu B anperse 2018 otHocutenbHo 1981-2010

=1 (opemicus G CECMWF

The global temperature for April 2018 was well above average. Although not as
exceptional as the values for April 2016 and April 2017, it was in line with the
upward trend of 0.18°C per decade seen in global temperature data from 1979
onwards. according to the Copernicus Climate Change report. Globally, the
twelve-month period from May 2017 to April 2018 was 0.47°C warmer than the
1981-2010 average.

It said that April in 2018 was:
» close to 0.5°C warmer than the average April from 1981-2010;
» the third warmest April on record, though only a little warmer than April 2010;
« about 0.2°C cooler than the warmest April (2016).



CpeaHeMecssyHas MJIOIAAb MOPCKOIO JibJA
B anpeJie 2018 u B 1981 — 2010 rr.

Sea Ice Extent, Apr 2018 Arctic Sea Ice Extent
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CpeaHeMecssyHas MJIOIAAb MOPCKOIO JibJA
B anpeJie 1979 — 2018 rr.

Average Monthly Arctic Sea Ice Extent
April 1979 - 2018
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Conep:xanue CO, B aTMocdepe
Oocepsamopusa Mauna Loa

CO; Concentration Levels Cross 400 Parts Per Million

Atmospheric CO, concentration (ppm)
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CO2 Concentration (ppm)

KoHueHTpauua CO,
Latest CO, reading

May 12, 2016 40820 pp1

Carbon dioxide concentration at Mauna Loa Observatory
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Full Record ending May 12, 2016
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760 nm O, A-Band

1610 nm CO, Band

2060 nm CO, Band
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Credits: NASA/JPL-Caltech

Parts Per Million by Volume

390 392 395 397 400 402

Global average carbon dioxide concentrations as seen by NASA'’s Orbiting
Carbon Observatory-2 mission, June 1-15, 2015. OCO-2 measures carbon
dioxide from the top of Earth's atmosphere to its surface. Higher carbon dioxide
concentrations are in red, with lower concentrations in yellows and

For more information on OCO-2, visit: http://www.nasa.gov/oco-2 .



http://www.nasa.gov/oco-2
https://youtu.be/_UEZqyGU5RU
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N3MeHeHne ypoBHSA OKeaHa

Latest MSL Measurement
12 February. 2016 +337 mm/yr
Reference GMSL - corrected for GIA
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Sea Level Millimeters
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N3meHeHUue ypoBHA MupoBoro okeaHa
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[NloBbiweHne ypoBHA MnpoBoro okeaHa

NOAA/Laboratory for Satellite Altimetry
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TpeHA 3aMeHeHUs1 YPOBHSA OKeaHa
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AHOManuu ypoBHsi MOBEPXHOCTU OKeaHa.
Sentinel-_BA

15

10

Sea level track from
Sentinel-3A - the first track
measured by Synthetic
Aperture Radar Altimeter
after it was switched on.
The instrument will be a
vital tool for closely
monitoring changes in
surface ocean waters, sea-
state and sea-ice thickness.
The track, which captures
features in the Gulf Stream
current, compares well to
the background data that
comprises near-real time
data from the CryoSat,
Jason-2 and Altika satellites.

Credits: Copernicus data (2016)/CMEMS



The Sentinel-3 topography package will bring a step change in satellite
altimetry, measuring the height of the sea surface, waves and surface
wind speed over the oceans. It will also provide accurate topography
measurements over seaice, ice sheets, rivers and lakes.

Significant wave height

A dual-frequency (Ku and
C band) SAR altimeter
provides measurements at
a resolution of = 300 m in
the along-track direction
after SAR processing.

The first satellite altimeter
providing 100% coverage
over all of Earth’s surfaces
iIn SAR mode.

The SRAL instrument is supported by the dual-channel microwave
radiometer that is used to derive atmospheric correction and total
atmospheric water vapor content necessary to reach the demanding
performance requirements for Sentinel-3.



THE ALTERNATIVE TO
SATELLITE OCEANOGRAPHY
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dunsnyeckue oCHoOBbI ANCTaHUMNOHHOIo soHAnpoBaHuUA

B3aumogencrBue 3fIeKTPOMarHUTHOIO N3NTy4eHUA C NPUPOAHbLIMU
cpeodamu, cCBoOUcTBa cpen. Booda e pa3siu4yHbix ¢ha308biX COCMOSIHUSIX.
Nuana3oH AnvH BOrH: ot YO ao kl'uy

CnekTpanbHble 0COGEHHOCTUN ANCTAHLUMOHHbIX N3MepPeHnmn

Onana3oH o -
T ST Pagvo - MKB UHdpakpacHbIn Bnanmbin
Pexum naccueHblli aKmueHbIlU | MaccueHbIl aKmMueH | NacCueHbIll  akKmueHbIlU
AeHb / HO4Yb + + + + - +
o6na4YyHoCTb + + - - - -
NPOCTPaHCT HU3Koe HU3Koe U | cpeOHee @bICOK. | 8bICOKOEe- @8bICOKOEe
paspeiueHune 8bICOKOE cpedHee
rnyounHa <MM-M- <MM-M < MM < MM < MM (cyLia) < MM
NMPOHUKHO- KM <M-mMm (nepn) (cywa)
BeHuUsA <M-20Mm M (nen)
(Bopa) <M-20m
(Boaa)
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MoaenupoBaHue CreKTPoB SAPKOCTHOM TeMnepaTypbil
cCUCTeMbl NoAacTUNamLWasa NoBepxHoCcTb-aTMmocdepa

H
To (v, 0) = x(v,0)T,e "% + [T (h)e
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h

[L— <G, O)]T © (v)e 27(Isece
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[1— x(v, 6’)]TT (h)» (v, h)e ?

—J'y(v,h')secgdh'

sec &dh +
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Tg — APKOCTHaA Temnepartypa Ha YacTtoTte v, 0 - yron nageHus (0°, 53°, 55 °, 65 °)

T, — TepmoguHamMuny. Temnepartypa, a k¥ - Koacp. U3Ny4YeHUA NOBEPXHOCTMH,
T(h) — TemnepaTypa Bo3ayxa Ha BbicoTte h, H — BblcOoTa OpOUTbLI CNYTHUKA,

T, = _foy(h)dh - NoNHoe nornoLeHne atMmoccepbl B 3eHUTE,

v(h) — koacpcpumumeHT NnornoweHus,

T¢ = - penukToBOE
KOCMMYECKoe U3riyyeHue Ha
BepXHeun rpaHuue atMm-pbil.

Frequency

10.65 | 18.7 | 23.8 | 36.64 | 89.0 | 166.5 | 183.31
[GHz]
T.[Kelvin] |2.74 | 275|277 | 282 |3.27 |443 |4.76




Afternoon Constellation, or A-Train
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CloudSat
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Sea and Land Surface Temperature
Radiometer (SLSTR).

Sentinel-3 A.

3anyuweH 16 deBpans 2016
c Kocmogpoma lneceuk



The spring intrusion of the Kuroshio waters

Aqua
MODIS

] 14 April 2017,
SN 03:55 UTC

Landsat-8
14 April 2017
01:08 UTC




ALOS PALSAR. Anticyclonic eddy
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PALSAR i |mage acquired on 18 Aprll 2009 at 01:10 UTC; (b) sea surface
temperature map for the same day submitted by Fishery Research
Association. Red rectangle marks the boundaries of PALSAR image. 1 —
warm waters, 2- cold waters, 3 — warm streamer, 4-6 and 5 — cold small
eddies, 6 — warm small eddy.




Aqua MODIS. 19 April 2009, 03:40 UTC
(c) Infrared image (31-st channel) and (d) chl-a field

1 — warm waters, 2- cold waters, 3 —warm streamer, 4 and 5 — cold small

eddies, 6 — warm small eddy. Red dotted rectangle marks the boundaries of
PALSAR image.
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Global Precipitation Measurements (GPM)

Launch Date: Oct. 28, 2011, Orbit: Polar
Website: http://npp.qgsfc.nasa.qov/

Global Precipitation Measurement Mission
Core Observatory

GPY
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http://npp.gsfc.nasa.gov/

Global Precipitation
Measurements (GPM)
Launch Date: Oct. 28, 2011,
Orbit: Polar
Website: http://npp.gsfc.nasa.gov/

GPM Microwave Imager (GMI):
(10-183 GHz)

Dual-Frequency
Percipitation Radar (DPR):

KuPR: Ku-band (13.6 GHz)
KaPR: Ku-band (35.5 GHz)
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http://npp.gsfc.nasa.gov/
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KaPR: 120 km (24+25 beams)

KuPR: 245 km (49 beams)

This data from the GPM Core Observatory are
validated and then released for free online at:

nttp://pps.qgsfc.nasa.gov

—or more information and the GPM mission, visit:
nttp://www.nasa.gov/gpm

Nttp://www.jaxa.|p/projects/sat/gpm/index e.html|

and



http://pps.gsfc.nasa.gov/
http://www.nasa.gov/gpm
http://www.jaxa.jp/projects/sat/gpm/index_e.html

Matched beam of Detectable range of KaPR (35 GHz)
KuPR and KaPR
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GPM Constellation Status

Suomi NPP »
(NASA/NOAA)

MetOp B/C
(EUMETSAT)

TRMM
(NASA/IAXA)

GPM Core Observatory
(NASA/JIAXA)

Megha-Tropiques
(CNES/ISRO)

NOAA 18/19
. (NOAA)

GCOM-W1
(JAXA)

DMSP F17/F18/

F19/F20
(DOD)


http://www.nasa.gov/sites/default/files/thumbnails/image/gpm_constellation_042914.png
http://www.nasa.gov/sites/default/files/thumbnails/image/gpm_constellation_042914.png
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GMI brightness temperatures
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GMI brightness temperatures
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(JAXA)

Global Change Observation Mission - Water 1
(GCOM-1W)
Primary Mission: study global water circulation. It
measures precipitation, water vapor, cloud water, sea
surface wind speed, SST, soil moisture, snow depth.
Instrument: Advanced Microwave Scanning
Radiometer-2 (AMSR-2)

Launch Date: May 18, 2012. Part of A-Train
http://www.jaxa.jp/countdown/f21/overview/shizuku e.html

Website:

KaHanbl AMSR?2

AHTeHHa NMapabona, D =2.0m
NMonoca o63o0pa 1550 Kkm
Yron napgeHus 55°
AL 12 out
NunHaMmuy. gnanasoH 2.7-340 K

s | o fe | e |
MIMy LeHue, KM) KM
6.925/7.3 350 1.8 (35 x 62)
10.65 100 1.2 (24 x 42)
18.7 200 0.65 (14 x 22) 10
23.6 400 0.75 (15 x 26)
36.5 1000 0.35 (7 x 12)
89.0 3000 0.15 (3 x 5) 5



http://www.jaxa.jp/countdown/f21/overview/shizuku_e.html

Meteor-M Ne 1 (Sep 2009)
Meteor-M Ne 2 (July 2014)

MTVZA-GY

(Microwave
Imaging/Sounding

Microwave Radiometer)

6.58 km/s

Ground
Track W -

A
1500 km
Swath Width

MTVZA-GY was named in memory of Gennady Ya
Gus’kov (1919-2002, Moscow) - the Russian
designer of various spaceborne instruments.

Scanner characteristics

~
<7705°- Active ™

Scanning Sector

Measurements with Vertical (V) and Horizontal (H) polarization

Frequency Band width Effective FOV Imagery pixel Sensitivity
(GHz2) (MH2z) (km X km) (km % km) (K/pixel)
10.6 100 89 x 198 32 x 32 0.5
18.7 200 52 x 116 32 x 32 0.4
23.8 400 42 x 94 32 x 32 0.3
31.5 1000 35x 76 32 x 32 0.3
36.5 1000 30 x 67 32 x 32 0.3
42.0 1000 26 x 60 32 x 32 0.4
48.0 1000 24 x 43 32 x 32 0.4
91.65 2500 14 x 30 16 x 16 0.6

Frequencies v = 42.0 and 48.0 GHz are new ones for remote sensing applications. An incidence
angle 0 = 65° is also new. It provides a potential swath width AL 22000 km. Now AL = 1500 km due to
shadowing by solar panels. In orbital conditions, the scanner channels sensitivity is 0.3-0.5 K/pixel.




80

120

Global brightness temperatures of the Earth at frequencies
10.65 and 18.7 GHz with vertical (left) and horizontal (right)
polarizations acquired by MTVZA-GY on 7 July 2015



Global brightness temperatures of the Earth at frequencies
42.0 and 48.0 GHz with vertical (left) and horizontal (right)
polarizations acquired by MTVZA-GY on 7 July 2015
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2014.
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Global brightness temperatures with horizontal polarization of the
Arctic (above) and Antarctic (below) at frequencies 18.7, 31.5 and 36.5
GHz (above) and 23.8, 31.5 and 36.5 GHz (below) acquired by MTVZA-
GY on 7 July 2015



JlepsiHble BONMHbLI Ha NMNOBEPXHOCTU MNNaTo

PCA RADARSAT
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. Kocmoc-243, ceHTsA0pL 1968
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Kocmoc-243 n Kocmoc-384

[MlaccuBHOE MUKPOBONMHOBOE 30HAUPOBaHME OKeaHa Havasrocb

B CCCP B Hauane 1960 rr. NMNepBble B Mupe CyTHUKN C

MUKPOBOMHOBbLIMU pagnometTpamu Kocmoc-243 n Kocmoc-384.

Kocmoc-243 611 3anymieH 23 centsiopsa 1968 r. Hakyionenue opoutsl 71.3°,

anoreit — 319 km, nepureii - 210 km.

XapaKTepucTUKU paamomeTpos Ha cnytHuKe Kocmoc-243

[1nnHa BOsHbI, CM 8.5 3.4 1.35 0.8
LleHTpanbHaa yacToTa, [Ty 3.5 8.8 22.2 37.5
LlUnpuHa guarp. Hanpasn., rpag 8.6 4.0 3.6 4.0
A dhekTnBHOCTb (%) 80 85 76 95
YyBcTBUTENBHOCTL (K) 0.7 0.5 0.9 1.3
MNMone 3peHusa (anoremn) (KM X KM) 50 x 50 22%x 22 | 20x20 | 22x 22
Mone 3peHus (nepuren) (KM X Km) 35x35 | 15x15 | 13x 13 | 15x 15

Yron napeHus, rpag

0




Kocmoc-243

NapoconepxxaHue atMoccepel, r/cm? '~ Boposanac o6nakoB, Kr/m2
o 74 | ‘
2 A
0 i J . O i

i ,
N60" 40 20 0 20 40 60°S b0cw 40 20 0 20 40  CGlow

Q, rom 5'4 !
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4t 92
2 i o~ 0 lo | | L 1 L | | 1 | | | |
I~ Goew 40 20 0 20 40 GlOhw
0 4 S m g o el
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M, = 1,24 1019r
Vep = 2,4 rlecm?

[IIupoTHBIE pacmpeaeaeHus MOJTHON MacChl BOASHOIO IMapa (CjieBa) U Bojio3anaca 00jJaKkoB
(cmpaBa) Haj OTJIEJIBHBIMU OK€aHaMH 1 HajJi MUPOBBIM OKEAHOM B CeHTs0pe 1968 .
(Pawapunos u Mumnux, 1970)



Kocmoc-243, Kocmoc-384 MMopBeaeHbl MTorn akcnepw-

PAJTHOUSBJIYYHEHHUE 3EMJIU
RAR TILTAHETHI

UspaTtenbcTtBO «Hayka»

MockBa, 1974

MEHTOB N0 MUKPOBOSTHOBOMY
AUCTaHLUUOHHOMY
30HAMpPOBaHUIO 3eMIu U3
kocmoca. [loka3zaHbl
BO3MOXHoOCTU oueHku TMNO,
CKOpPOCTU NPUBOAOHOrO BeTpa,
napocoaepxaHus

aTMmocdepbl, Bogo3anaca
obnakoB, napamMeTpoB
rnegsHoOro rnokKposa.

N'ypeuu A. C., Kytysa B.I. “KOCMOC-
243" — nepBbIN B MUPE IKCNEPUMEHT
no nccnegoBaHulo 3emMrnu u3
KocMmoca paanopunsnvyecknmm

meTopamwu // UccrnedoeaHue 3emnu
u3 kocmoca. 2010. Ne 2. C. 14-25.




HeMHOro nctopum (noumu 3abwimo)
« Cosmos 243

National Space Science Data Center Collection Search Results: There
were no data collections returned.

* NSSDC/COSPAR ID: 1983-099A

« The Cosmos 1500 tested a new sensors and methods of data collection and processing. Cosmos
1500 had the capability of overlapping and processing images from its sensors. Data from
Cosmos 1500 were sent directly to ships or automated data receiving stations and was applied in
navigation in northern oceans. The instrument complement was highlighted by an all-weather
Side-Looking Real Aperature radar (SLRAR) operating at 9.5 GHz. Other instruments included a
multispectral scanner (MSL), a scanning high-frequency radiometer (SHF), and transponders for
collecting data from ice and buoy transmitters.

Komnpeccop macnaHbin FIAC Cosmos 243. Komnpeccop Cosmos 243
(1,5kBT) Fiac

« @PoHapb KOCMOC "ACCU 1500LEDRUB" akKyM., OOpPE3NHEHHbIM ...
shop.hyperauto.ru » ... » @oHapu

« Xapaktepuctukm Kosmos 1500 Ni-MH R6 (AA) - Huke

www.nix.ru/.../1.2V_1500mAh_Size AA 60679.html

* Kynutb Kosmos 1500 Ni-MH R6 (AA) ueHa, xapakTepucTukun, oTo, TeCTb

Wilson W.S,, Fellous J.-L., Kawamura H., Mitnik L. A History of oceanography from
space / In: Remote Sensing of the Environment: Vol. 6 of the Manual of Remote
Sensing. American Society for Photogrammetry and Remote Sensing. 2005. P. 1-31.



http://shop.hyperauto.ru/vladivostok/catalogue.php?action=item&id=f6748
http://shop.hyperauto.ru/vladivostok/catalogue.php?action=section&id=141
http://www.nix.ru/autocatalog/rechargeable_batteries_chargers/1.2V_1500mAh_Size_AA_60679.html

NNepsiHon nokpoB 14-24 oktaAGpa 2014 r.
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76" BT e R
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Mope Jlanmeebix u Bocmo4Ho-Cubupckoe mope 23.10.2014: (a) spkocmHasi
memMmnepamypa Ha Yyacmome 89,0 I'T'y Ha 2op. nonsspuzayuu rno UsMepeHUsIM
paduomempa AMSR2 co cnymHuka GCOM-W1 e 00:44 Ip. u (6) uzobpaxeHue
e nosioce DNP paduomempa VIIRS co cnymHuka Suomi-NPP e 01:24 Ip.






CnymHukoeoe 30HdupoeaHue CMI1 e patioHe Hosocubupckux o-eoe 23.10.2014:
npueoOHbIl eemep no 0aHHbIM paduomempa AMSR2 3a 02:23 I'p. e M/c (a) u
ckammepomempa MetOp-A 3a 4:19 I'p. e y3nax (6) u usobpaxeHue PCA SAR-C
Ha I'T-non. co cnymHuka Sentinel-1A 3a 07:40 Ip. (s).
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Charter Members and Spage Resources International

Charter Space
& Major
Disasters

C 12 mapTa 2011 r. no 3asBKe npaBuTenbcTBa ANOHUMU
akTuBunpoBaHa pabota MexayHapoaHoun xaptum «Kocmoc u
KpynHble KaTacTpodPbi»: MUPOBbIe CNYTHMKOBbIE onepaTopbl
npoBOAAT onTu4yeckyro u PJI-cbeMKy panoHa KaTacTpodbl B
AnoHun. Ocoboe BHMMaHue yaensietcsa AQC «Pykycuma-1».



PALSAR interferogram indicating crustal deformation (left) and PALSAR
amplitude image observed after the earthquake (March 20, 2011) (right).
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Building in potentially dangerous area
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Bohai Bay. Yellow Sea. Penglai 19-3 offshore oil field

119°50°E 120°E 120°10E 120°20°E 120°30°'E

119°50'E 120°E 120°10E 120°20°E 120°30E
AR. 11 June 2011. Polluted area 65 km?2

gpean Space Agency




Sanchi oil spill (China) seen by Sentinel-1/2/3

Senices

6 January

collision 4. Sentinel-2 MSI -
2018-01-20 02:10:09 P

'

5. Sentinel-1 C-SAR IW -
2018-01-20 09:28:53

F]

4

Sanchy drift path given by
“‘Le Monde” newspaper
dated 20 January 2018

14 January
115m sinking

1. Sentinel-3 OLCI -
2018-01-14 01:38:58
2. Sentinel-2 MSI -
2018-01-15 02:10:21
3 Sentinel-2 MSI -
2018-01-18 02:20:21



Sanchi oll spill




Sanchi oil spill

& Aprd

—286 March

mal 15 March

$ March

N Fed

This shows the trajectories of virtual oil particles released from (a) the final
resting site of the Sanchi (top-left; 14 January 2018 release) and (b) the
vicinity of Amami-Oshima Island (bottom-right; 2 February 2018 release)



ALOS-2
PALSAR

18 January
2018




125°55'E 1265E 126°10E

125°55'E 126°E 126°5'E

PasnuB HethbTn B BocTouHO-Kntanckom mope nocrne aBapum TaHkepa Sanchi
Ha usobpaxeHun PCA PALSAR-2 Ha I'T nonapusauun co cnytHuka ALOS-2
18 auBapsa 2018 r. B 03:33 I'p.
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1B31WE 13145 132'E 1254

43°ISN

131°30E 131%5E 132°E 0 3 6 9

3an. lNeTtpa Benukoro Ha nsoopaxeHnn PCA PALSAR-2 Ha I'T nonapusauuu
co cnyTHuka ALOS-2 30 pekabpsa 2017 r. B 03:22 I'p. (a) u npodounun YIIP
BOONb cedyeHnn 1, 2 n 3 yepe3 Nonochbl NegaHoro cana.





http://www.nasa.gov/sites/default/files/thumbnails/image/pia19133_0.jpg
http://www.nasa.gov/sites/default/files/thumbnails/image/pia19133_0.jpg

FIRST SMOS SALINITY MAP

by J. Tenerelli, CLS, Brest, 10 Feb 2010

Pacific SSS as Seen by SMOS (Same OTT Apphed to All Orbw WOA SSS Clnmatology [psu]
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10-days average global salinity map from december 17 to december 27
Generated by Spanish SMOS high level processing cenfre




The Amazon plume

|. Corbella
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Higher brightness temperature due to fresh water is seen away of the coast



Aquarius

* Instrument
- L-band
— Radiometer and Radar
— 3 Beam Pushbroom
— Polarimetric
— Stable

* Mission
— Sun-synch orbit 6 am/6pm
— Night time look
— 675 km Alt; 7 day revisit

» Science
— Global maps of Sea Surface Salinity
— Accuracy: 0.2 psu; 150 km; monthly
— Seasonal and annual variations
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Aquarius. Sea surface salinity.
June 2012
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SMAP First Light - Radar and Radiometer Data
Feb 27-28, 2015
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KAJ/INBPOBKA u BAJIMAALINA 0aHHbIX
30HOuUpoeaHus. llepeHOC U3ny4YeHus.

YTOoObLI poccumnckne meteocnyTHUKN CTanum COCTaBHOM YacTbio BcemupHom
MEeTeopOosiorM4ecKom CUCTeMbl, Heob6xoaMMa akKypaTHasa KanmbpoBKa AaHHbIX
ANCTAHLUOHHbIX U3MEpPEHUN.

Poccuincknm KenbBUH AOMKeH ObITb paBeH 3apyb6exHomy KenbBUHY!

KannbpoBka MHCTPYMEHTOB, anropMTMbl BOCCTaHOBIEHUS reohnsanyecknx
napamMeTpoB U Banugauus NnpoayKToB — BaXXHeMLLMe COCTaBMAIOLWMe KaXaoro
CMYTHUKOBOIO 3KCNepuMeHTa.

Pa3paboTka anroputMoB, Ha3eMHble 3KCNePUMEHTbI NO KanubpoBke U
Banuaaumn faHHbIX AUCTAaHLUUMOHHbLIX U3MEepPEeHUNn HauyuHatrTcs 3a 3-5 net ao
3anycka cnyTHUKa U NPpoAoSmKakTCcs rogbl Nocrne 3anycka.

Kocmunyeckmne areHTcTBa 06 bABNAIOT MeXAYHAPOAHbIe KOHKYPCbI MPOEKTOB
no pa3paboTKe anropuTMoB BOCCTaHOBJIEHNSA reopmManyecknux napameTposB, no
KannopoBKe AaHHbIX 30HAUPOBaHUSA U Banuaauum napamMeTpoB, OpraHU3yroT
He3aBMCUMOE CpaBHEHUEe anropMTMOB Ha OCHOBE 00paboTKN 60MNbLUMX
06beMOB AaHHbIX, BbIOMpaAOT onepaTuUBHbIE U HAY4YHO-UCCcNeaoBaTeribCKue
anropuTMbl.

OnepaTuBHbIe anropuTMbl BBOAATCA B KOMNbIOTEPbI A0 3anycka CNyTHUKa U
MCNOMNb3YKTCA ANA 00paboTKM AaHHbIX 30HAMpPOBaHUA. [JaHHbIe nepenarTcA
TaKxe pa3paboTymkam Ans HaCTPOUKN anropuTMoB.



Pagno4yactoTHble nomexu - RFI

RFI - ncrtoyHuk ownd60ok npu oueHke TINO u ckopocTu BeTpa. B
MeHblueun cteneHn RFIl BnuaoT Ha BoccTaHOBIeHMe napocoaepXaHus
aTmocdepbl, Bogo3anaca o6ryiakoB U MHTEHCUBHOCTb OCafKOB.
OwnbKn obycnoBneHbl, B OCHOBHOM, U3NTy4YeHNEeM CUrHanoB
(Bknrouas TB u pagno) c KomMmepUYeCcKnx CNyTHUKOB Ha
reoctauMoHapHbIX opouTax, Korga curHasn oTpaxaetcs oT
NoBepXHOCTU OoKeaHa u nonagaet B JHA pagunomeTtpa. UCTOYHMUKOM
nomMmex sIBAAKOTCA TaKXXe HazeMHble ycTpouctea. MHTEHCUBHOCTL U
nnowaanb aHTponoreHHbIX RFI pactyT. OGHapyXuUTb CUIbHbIE
UCTOYHUKU U BblAeNnUTb 00M1acTu, Ha KOTOPbIe OHU BO34ENCTBYIOT,
AOBOJILHO NMPOCTO. 3agayvya OOHapyXeHUA cnabbiX NICTOYHUKOB -
TpyaHa. Heo6xoaumM MOHUTOPUHTI NPOCTPAHCTBEHHbIX U BPEMEHHbIX
xapaktepuctuk RFI, 4ToObI n36exaTb NOSABNEHUSA NOXHbIX TPEeHOO0B B
uccriegoBaHuM Knumara. NosBneHne HOBLIX 6051ee MOLHbIX
CMYTHUKOB CBA3M C OOSILLUIMM NOKPbITUEM 3€MSTU U UCNONb30BaHNE
Oonee LWMPOKOro Anana3oHa 4YacToT BONM3U NoJioc, BbiAesNeHHbIX AN
pagnoacTpoHOMUU U paguoMeTpUn, o3HavaeT, YTo B byayLuiem
nctouyHukn RFI 6yayT nameHATbLCA, a UX BNUsIHUE BO3pacTaThb.
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Maemi is the Korean name
for a cicada that legend says

10 bty I | | 10~ chirps madly to warn of a
_g coming typhoon.
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AMSR brightness temperatures of typhoon Maemi taken on 10 Sep 2003 at 13:43UTC
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Water vapor kg/m2 Clouds (kg/m2) 11 Sep 02:07 UTC



AVSRE 16:35 JIC . 30 AekabpA, Envisat, Aqua

Surface analysis map
LA of the IMA for 12 UTC
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Bapel-lu, BO mope 23 AHBaps 2013 r.

ApKocTHble TemnepaTtypbl, paguometp MTB3A-I1A,
cnyTHUK Meteop-M Nel, 07:55 I'p.
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GCOM-W1 AApKkocTHble TemnepaTtypbl. 23 aHBapsa, 9:30 I'p.
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BapeHueBo Mmope. [Mona napameTpoB, BOCCTAaHOBMEHHbIX U3
namepeHnn GCOM-W1 AMSR2 3a 23 auBapa 2013 r. B 9:30 Ip.

MapocopgeprkaHue Boao3anac 06naKos,
atmocdepbl, Kr/m?2 Kr/m?2

CKopocTb BeTpa, m/c



Gravity Recovery and Climate Experiment (GRACE)

ites that measurechanges in grawty
can alert us to potential floods

o

Sate



NASA finds new way to track Ocean currents from space

~—_

Credits:
NASA/JPL-Caltech
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NASA's GRACE satellites (artist's concept) measured
Atlantic Ocean bottom pressure as an indicator of deep
ocean current speed. In 2009, this pattern of above-average
(blue) and below-average (red) seafloor pressure revealed a
temporary slowing of the deep currents.


http://www.nasa.gov/sites/default/files/thumbnails/image/na_obp_anom.112009-032010.fig1_.v21.png
http://www.nasa.gov/sites/default/files/thumbnails/image/na_obp_anom.112009-032010.fig1_.v21.png
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NRCS contrasts
NpnboBuaHan BuxpeBas napa amametpom 120 km (a) MODIS SST, (b) none auBepreHuum
NOBEPXHOCTHbLIX TeYEHUU, NonyyeHHas U3 nona SST, (C) KOHTpacTbl cpeaHeKBaapaTUy-
HbIX YKJTOHOB MOBEPXHOCTU, NOslyYeHHble N3 aaHHbIX MODIS u (d) koHTpacTbl YIAIP no
AaHHbIM PCA ASAR. KoHTpacTbl YIIP — B nuHenHbIX eaguHMLax. Apkue obnactum Ha (0)
COOTBETCTBYIOT KOHBEPreHUUU Te4eHUN, a TeMHble obnacTn — AuBepreHLUun.
(Kudryavtsev et al., JGR, 2012, v. 117, N C4, C04029).



GCOM-C1 (Global Change Observation Mission-
Cllmate 1) MlSSlon/Shlklsal 23 December 2017
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Left: The image is atrue color composite (reflectances of SGLI VN8, VN5, VN3 channels are assigned
to red, green, and blue colors); Middle: A near-ultraviolet (NUV) image; Right: Degree of polarization
(POL) image. The images were captured over the Ganges river, India with SGLI onboard the SHIKISAI
around 11:40 (JST) on 03 January 2018. Dense aerosols are seen around the mouth of Ganges river
to coastal ocean in the NUV image. In the DPOL image, the solar light reflected at the ocean surface
Is seen to be highly polarized. SGLI can observe aerosols over land and ocean using the functions of
NUV and polarization observations (image credit: JAXA/EORC)




GCOM-C1 /Shikisal mages of ocean colore around
Japan on 1 January 2018.
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These images are color composite (reflectances of SGLI VN7, VN6, VN4 channels
are assigned to red, green, and blue colors) images around the Island of Tsushima
(middle) and around the Kanto area (right) observed with SGLI onboard the
SHIKISAI around 11:10 (JST) on 01 January 2018. The locations of the images are
shown in the left image. SGLI can observe the spatial distribution of ocean colors
with the spectral channels of high sensitivity designed for ocean color
observation in order to retrieve the concentrations of suspended matter and
phytoplankton in water. These observations are useful for fishery prediction and
the monitoring of red tide occurrence (image credit: JAXA/EORC)
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This image is a true color composite
(reflectances of SGLI VN8, VN5, VN3
channels are assigned to red, green,
and blue colors) image of 250 m
spatial resolution captured over the
Okhotsk Sea and Japan Islands with
SGLI onboard the SHIKISAI around
10:20 (JST) on 6 January 2018. Snow,
sea ice, and clouds are shown in
white. Land and ocean areas are
seen in dark brown and blue colors
(image credit: JAXA/EORC)



This image is a false color composite (reflectances
of SGLI SW3, VN11, VN8 channlels are assigned to
red, green, and blue colors) image of 250 m spatial
resolution captured over the Okhotsk Sea and
Japan islands with SGLI onbodrd the SHIKISAL.

10:20 (JST) on
6 January 2018




OcCHOBHbIe ycunusa B onunxauwue rogbil

 HenpepbIBHOCTbL M HAJEXHOCTb U3MEPEHUMN.

* YnyJlieHMe NpoCcTPaHCTBEHHOro U BPeMEeHHOrro U
paspeLleHus

 CoBepLIeHCTBOBaHNE BO3MOXHOCTEN
30HOUpPOBaHUA (CNYTHUKU, CEHCOPbI,
anropuTMbl) U Moaenen, paspaboTka
NPUHUMNUANIbHO HOBbLIX METOAUK HabnaeHuUs
(TeyeHus, ). COBMECTHbIN aHANu3 pasfUyHbIX
TUNOB N3MepPEeHUN O N3BreYeHus
nHdopmauuu. lNoBbieHne ypoBHA 3HaAHUMN.



Kocmogpom «BoCTOUYHLINY

MeTteop-M Ne 2-2,
3annaHnpoBaH
3anycK ¢ KocMmogpoma
«BoCmoY4HbIU»

6 oekabps 2018 r.




YT0o6bI POCCHMNCKUE MeTeoCnyTHUKN cTariu COCTaBHOM 4YacTbiO
BcemnpHou meTeoporniorm4ecKkon CUCTeMbl, HeobxoanmMa akKypaTHas
KannobpoBKa AaHHbIX AUCTAHLUUOHHbIX U3MEPEeHUMN.

Poccunckum KenbBuH gonxeH ObITb paBeH KenbBUHY 3apybexHomy!

KanubpoBKka MHCTPYMEHTOB, ariroOpuTMbl BOCCTaHOBJIEHUSA
reopmanyeckux napameTpoB U Banupauums npoayKToB — BaXXHenLue
COCTaBNAKLUE KAXAO0ro CNYTHUKOBOIO 3KCNepuMeHTa.

Pa3paboTka anroputmMoB, Ha3eMHbIe IKCNepUMEeHTbI MO KannbpoBkKe U
Banuaauuu AaHHbIX AUCTAaHUMOHHbLIX U3MepeHUNn HaYuHarTceA 3a 3-5 net
A0 3anycKa CrnyTHMKa U NpoAoIKaTCA roabl nocne 3anycka.

KocMuyeckme areHTCTBa OO BABNAKT MeXAYHapOAHbIe KOHKYPCbI
NPOEKTOB MO pa3paboTKe anropuTMoB BOCCTaHOBIIEeHUA reopnanyeckmnx
napameTpoB, MO KannbpoBKe AaHHbIX 30HAMPOBAHUA U Banngauum
napameTpoB, OPraHU3yrT He3aBMCUMOE CpaBHEeHUe anropuTMoB Ha
OCHOBe 00paboTKkM GoNbLUNX 00BLEMOB AaHHbIX, BbIOUpaloT
onepaTUBHbIE U HAaYy4YHO-UCCNeaoBaTeNIbCKUEe anropuTMbl.

OnepaTuUBHbIE anNropuTMbl BBOOATCA B KOMMNbIOTEPbI A0 3anycka
CNyTHUKA N UCNONb3YHOTCA A1 00paboTKMN AaHHbIX 30HANPOBAHUA.
[JJaHHble nepenaroTCcAa TaKke pa3padboTymkam Ansg HaCTPOMKHU
ariropuTmMoB.






3BYKUN, KOTOpble HeceT «Bosaaxep», Tenepb
MOXHO npocnyuwaTtb Ha Soundcloud

B 1977 rogy B CLUA 3anyctunu B KocMmoc annapatbl «Bosoxep-1» n «Bosagxep-2». Oba
Hecnu Ha BopTy 30510Tble ANCKN C NOCIaHNEM UHOMMTaHETAHAM UK Noaam byayLuero,
KOTOpble MOTEHUMANbLHO MO Obl HATKHYTLCS Ha 3TU 3anUcn K y3HaTb Da3oBLIE BELWM O
3emHon umsunmsauunun. 29 nona NASA onybnnkosarno nomnHoe cobpaHmne 3BYyKOB C

30M10TOW NNacTUHKK «Bosigxkeposy.




Amypckui 3aauB. [loacnyTHUKOBBIN IKciepruMeHT. COTPYTHUKH

JJadoparopum pa3IBUIrAIOT JieAAHbIE MOJIS Iepe] 30HIUPOBAHUEM
PALSAR
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TpelwmHa BO Nbay co3aaHa.
Ha ropusoHTe 0. CkpebuoBa




ALOS PALSAR. Jleg B AMypCKOM 3anuBe
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Ona onpepeneHnsa BpemMmeHu soHanpoBaHna ALOS
PALSAR ncnonb3yeTtcd npeuu3noHHas annapartypa

Maia Mitnik




UVIPCLCIIZNICIOA TOMRdAdn Opvich Taduviri Ad
ceBeb
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