Landsat for OCEAN study



oL CneKTpanbHbIA KaHan ONnHbl BONH Pa3speweHune (pa3mep 1 nukcensn)

Operational Land

Imager Kanan 1 — Nobepexkba 1 aapo3onu
(Coastal / Aerosol, New Deep Blue) 0.433 = 0.453 mkm 30m
Kanan 2 — CuHunii (Blue) 0.450 — 0.515 mKm 30m
KaHan 3 — 3eneHsbiii (Green) 0.525 — 0.600 MKm 30 m
KaHan 4 — KpacHbiii (Red) 0.630 — 0.680 MKMm 30 m
KaHan 5 — bamkuun UK (Near
Infrared, NIR) 0.845 — 0.885 MKm 30m
KaHan 6 — BamkHunin UK (Short
Wavelength Infrared, SWIR 2) 1.560 — 1.660 mkm 30m
Kanan 7 — banxkHuin UK (Short
Wavelength Infrared, SWIR 3) A8 = 22U T SO0
KaHan 8 — MaHxpomaTuyeckum
(Panchromatic, PAN) 0.500 — 0.680 mKkm 15m
Kanan 9 — Mepuctblie obnaka (Cirrus,
SWIR) 1.360 — 1.390 mKm 30 m
TIRS
Thermal InfraRed CneKTpanbHbIM KaHan OnvHbI BOMH PaspeweHune (pasmep 1 nukcens)
Sensor -
Kanan 10 — OanbHuit UK (Long
Wavelength Infrared, TIR1) 10.30 = 11.30 mkm 100 m
Kanan 11 — OanbHui UK (Long 11.50 — 12.50 MKM 100 m

Wavelength Infrared, TIR2)



.........

Examples of the induced by Dnepr

waters (nutrients) blooms in the NW
Part of the Black Sea (ETM+ data)



Blue —Green algae
bloom manifestation
in optical and thermal
data of ETM+

Strong heating of the
bloom area due to
high absorption of the
Sun radiation.
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Oil spill appearance in optical data

Ha paHHbIX Landsat
BMOHAa obnacTb TONCTOW NIEHKU
C YBESIMYEHHbLIM OTPaXXEHNEM

ASAR MODIS Landsat




Landsat 7 (ETM+) 6 July 2008
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,Pr%cesséd MERIS image, September 12, 2003""-
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Analyses of the images formed by sun reflected radiation shown the existence of the huge
' amount of the different types of the internal waves . Image demonstrates propagation of the
P M2 tide generated packets of internal waves (A), systems of the IW along shelf brake in Gulf
of Cadiz (B), system of the IW parallel to the shore line in Gulf of Cadiz ( C) and structure of

the waves in Gulf of Cadiz along the North shelf of the Strait ( D) — probably Kelvin waves.



Graph demonstrates dependence of the distance from Camarinal Sill as the function from the time after high
tide in Tarifa. Using as the reference low tide time like (Brandt 1996) gave some uncertainty in describing
young or old train.  Clear linear relationship were obtained with mean velocity 2.1m/s. and correlation
coefficient 0.977.

Calculated values for local velocities from pears of the subsequent images lies in the range 1.6 —2.0 m/c
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IW train usually consists from 2-5 waves within Strait and huge amount of the waves (up to 50) in Alboran Sea.
Graphs demonstrates dependence of the distance between two first waves in the train as function from the distance
from Camarinal Sill. Here we have not so clear linear relationship, since IW wavelength depends from stratification
and interaction with mesoscale structures. Maximum registered distance between two first waves exceeds 6km.
Note that the front of the IW packet is not always perpendicular to the main strait direction, situations with inclined
wave front were observed. Reason of this may be cross-strait heterogeneity of the Al. Some situation different
behavior of the AJ will be discussed in the next topic .
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1 v wind W MCEP | MERRA | QuikSCAT | WindSat

National Centers for Environmental
Prediction PaspeweHue 1x1°, 6 yacos .
TTepuopa c 1998 roaa no ceroaHs.
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[na onepaTBHOrO MOHUTOpPUHra (419 AATbI
meHee, Yyem 30 gHel OT cerogHaLwHen)
NCNONb3YHOTCA AGHHbIE

PaspeleHue 6 vacos

Modern Era Retrospective-
Analysis for Research and Applications)
PaspeweHue 0.5°*0.66° , 6 vacos .
TTepuoa 1979-2013 roaa

PeaHanus MERRA 6b1n co3aaH ans
BOCCO3A4aHUS KIIMMATA B CMYTHUKOBYHO
3py € UCNOSb30BAHUEM ACCUMUNALUU
PA3NIUYHBLIX CNYTHUKOBLIX AGHHLIX
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3) - AGHHbIe cKaTTepomeTpa Wind speed 20090921

SeaWinds cnyTHuka QuikSCAT arr 7
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3) - NONAPUMETPUYECKUIA MUKPOBOHOBLIV paanomeTp PaspeleHue
0.25°x0.25° , 1 peHsb. TTepmoa 2000-2013 roaa.

wind 20040102

HaHHbIie WindSat HepaocTynHbI 54
B npubpexHou 3oHe (<60 km oT
6epera), MOCKOSbKY B 3TOM
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‘2 V¥ 55T |&D || Aqua W Tema [ &WHRR I AMSR [ Reinolds | |Night

w

paAMOMeTpLI, Onpeaenatolwme Temnepatypy no

nsmepeHuam 8 MK-auanasoHe. Paspewerue 4 km, 1

AeHb. [locTynHbI AHeBHbIe U HOYHbIe KapTbl SST.
TTepuoa Aqua - 2003-2013, Terra 2000-2013,
AVHHR 2010-roaa.
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w

(Advanced Microwave Scanning Radiometer) - paavomertper,
onpefensarolwme TemnepaTypy no UsmepeHusm B MUKPOBOJIHOBOM AUANAsoHe.
PaspeweHue 0.25x0.25° km, 1 geHb.

TTepuopa 2002-2011 roaa.
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2 v 55T |ED > |l Agua v Tema | AWHRR | &MSH | Reinolds | |Might =

2004:09:09-2004:09:15

nONyYeH ¢ 45
NOMOLLBHO NpoLeAypbl ONTUManbHou ,©
WHTepnonaumm no
KOMOUHUPOBAHHBIM AAQHHBIM
PA3SIMYHBIX CNYTHUKOBLIX U
KOHTAKTHBIX U3MepeHUU
TeMnepaTypbl MopA.
PaspeweHue 1x1°, 7 aHeld. 39
TTepuon 2000-2013 roaa 38
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3 ¥ Chia ID.-'W | |V Aqua [ Tema [ SeawiFs

TTo onTuyeckum mnsmepeHuam npubopos
-onpeaenaroT KOHUeHTpauuro xnopoopunna A. PaspeweHue 4 km, 1 aeHs.
TTepuona Aqua - 2003-2013, Terra 2000-2013, SeaWifs 1997-2010 roaa.
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4 v RsS MOMTH = (| Agua | Terma v SeawiFs

[ #4121 443 1 469 I» 488 | 531 | 547
| B85 1 B45 | EBE7 | E7E8

TTo onTUyeckum nsmepeHuam npubopos

-onpeaenaroT Ha Pa3NnYHbIX ANnHaxX BosiH. PaspelueHue
4 km, 1 peHb.

TTepuopa Aqua - 2003-2013, Terra 2000-2013, SeaWifs 1997-2010 roaa.
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5 v Aemoszol IMEINTH st [ Agua [ Tema ¥ SeawiFs

TTo onTuyeckum mnsmepeHuam npubopos
-onpeAenaroT

Ha AnuHe BonHbI 870HM. Pa3pelseHue 4 km, 1 aeHs.
TTepmoa Aqua - 2003-2013, Terra 2000-2013, SeaWifs 1997-2010 roaa.
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NO3BONAFOT ONpefenaThb
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8 W Alimetny

YpoBeHb MOps  onpepensaercs no no
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anbtumetpos (http://www.aviso.oceanobs.com)
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9 v Surface curent

["eocTpoguyeckme TeveHus
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10 W lce | Agua | Tema v MISE v OSISAF | MCEP

1) WUsmepeHus papmomeTpos B ONTUYECKOM
n NUK-amanasoHax no3sonigaroT onpeaensaTb MAacky U TemnepaTypy

nbaa. PaspelweHue 5 km, 1 aeHb.
TTepuopa Aqua - 2003-2013, Terra 2000-2013

2007-02-10 2007-02-10
65+ 65"
0
60+ sol A s
: »
- 7 -
: -10
95+ 55+ 1
d -15
=0 501 oy
3 -20
V.. e L AR
4 7D i § AS‘E;U 401 PP d;E"K.ST f‘tvv MHI lé ‘;tn” . "' 45 _“ 13 o '\.‘-i.'\‘ r;r A ‘: ! . A s-'|lﬁ'rl I MHI :‘q"n L l'{- l ] -25

135 140 145 150 155 135 140 145 150 155 160 165



10 v lce

2) PeaHanusbr

| Agua | Tema v MISE v OSISAF | MCEP

KOHLeHTpauu nbaa. BpemeHHoe paspelueHue 1 geHb
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NCNOSb3yHOT KOMOUHUPOBAHHbIE
U3mepeHmna mukpososiHosbiX SSMI anga onpepeneHus



NnoBepxXHOCTHAA CONEeHOCTb OKeaHa

11 ¥ Salinity

v aquarus [ SMOS

[aHHbIe paanomeTpos

HocTynHbIv nepuoa
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ocaaku m MHTCl‘pGJ‘IbHOC CO.D.Cp)KGHMe BOAAHOT O l'lClpG
12 ¥ Rain v TRMM [ AMSRE

13 W ‘wiater content v TRMM | AMSRE

NO3BONAFOT ONpeaendTb

[aHHbIe MUKPOBOMHOBLIX PAAUOMETPOB
OCAAKU U UHTerpasibHoe CoAepXaHue BoAdHOro napa

PaspeweHue 0.25°, 1 peHb. TTepuon
TRMM no3songeTT onpefenaTb OCAAKU U HaA Cylwelt Ha wupoTax oT -50 ao 50°
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TTo KOM6UHUPOBAHHBIM

3HA4YUTEJTIbHAa BbICOTA BOJIH

[ Altimetny

N3MepeHUSM (POPMBLI U

NHTEHCUBHOCTU OTPAXeHHOrO UMMNYbCa ONnpeAensatoT BEICOTY BOJH.
PaspeweHue 1 geHsb, 1°. TTepnoa 2009-2013 roaa.
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Ol parameters

[na pacyeTta 3BONFOLUUU HEMTIHBIX CIIUKOB v i
Heob6X0AMMO 3a4aTb UX HaYaNbHbIe NApaMeTpbl: | ‘Weightln: [ 10

1) Maccy pasnuTtou HepTU Tope: | Medium -]
2) Tun HepTU Duration of the spill hours}: | 35
3) CoctogHue HepTu (fresh nnu weathered) Oilstate:  [Fresh -]

Bcero ucnonbsyetca Tpu TMNa HeTU: Nerkas, cpeaHas U Taxenas.

OT TUNa HedTU 3aBUCAT e€ Ha4arnbHbIe NapameTpbl: muU - BA3KOCTb; roil -
NNOTHOCTb, emax - NPOLUeHT NneTy4Yel ppakumm; emulmax - makcumanbHO
BO3MOXHBIMA MPOLIEHT 3MYIbrMPOBAHHOU HePTU, KOHCTAHTHI cl, ¢c2,
ncnonb3yrowmecs nNpu pacyete ucnapeHus Heptm (cm. Tabnuua 1) .

HepTaHas nreHKa Tabnuua 1 TTapameTpbl HepTU

pa3bueaetca Ha 50

yacTul, Umerowmx Tabmuua 1 [Tapametprr Hed}ml
THII mu roil emax emulmax cl c2
maccy, obvem u T.4. derxas 0.05 850 0.35 0.001 2.4 0.045
Vi=V/50 _ . - -
cpegHat 0.2 900 0.25 0,05 1.5 0.045
TLEenad 3 950 0,05 025 0,12 0,002




PacTekaHue He®TU NPOUCXOAUT B OCHOBHOM U3-3a

AEUCTBUSA MPABUTALIMOHHBIX CUI.

N3-3a pacTtekaHua nieHku yeesinvinBaeTcd
naowaab CJIMKA n ymeHblaetca ToNwmuHa

B moaenu ana pacyeta ucnonbsyeTtca opmyna

®349

1/-

. Vg, \
Agir (t) = 217 | —Zet
H/p

TTocne Toro kak Kaxaasa yactuua

Tommuna naenkn h, Mm

3aBUCUMOCTb TONLWMHBI NNEHKU
HeTu Arabian Medium Bo Bpems
pacTekaHusa Ha rpaBUTALUOHHO-

BA3KOCTHOM 3Tane.

2004.09.08 00:00 - 2004.09.11 00:00

/3
Vi

“pacTeknach” onNpeaensroTCs 30HbL B 40285 i B
KOTOpPLIX "UMNUHApLL" YacTul s I -
40284 i R B e
nepecekaroTcs 40.2835----% ------------------- :-:. -------------------- ------
40,283 - e Bl — —

40.2825 -+ o - 40,2845
P R N —— -

50.739 5074 50741 50742 40284

40.2835

40.283

40.2825

50.739550.7450.74050.7450.7415



Hamnbonee BaxHOW XapakTepucTUKou Ang NHobou HedTU 9BNSeTCS CKOPOCTb ee
ucnapeHus. Jletyume KOMMNOHEHTBI C HU3KOM TOUKOM KUMEeHUs , KoTopbIe BXOAST B ee
coctae, 6yayT 6LICTPO UCNAPATLCA, YMeHbllas o6bem HedpTu. ITOT npouecc Ang
6ONbWUHCTBA TUNOB HEPTU

t
NcnapeHue paccunTtbIBanoch No popmyne: fe=(C1+C3T ) In (—)

60
B nporpamme paccumntbisaetcs
n3meHeHue obbema HePTU Ha
AUDRISER-2004laS | NOBEepXHOCTU U BKIGA B 3TO U3MeHeHUs
2 PA3NIMYHBIX NpOLECcCoB

T - Temnepatypa, onpegensgetcs no
maccuy PeviHonbaca

47
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NN

——Total V in water
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-Evaporated ———

20 — Water II"lOIl : 3 SUPSERRUUT ;- RE U

44

43¢

419

42

418

41r
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40
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38
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Chata source NOAA (tp Madswpb nascom nasg gav). Proces rmesselis iy
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AucneprupoeaHue aBnaeTca NpoLeccoMm, B pesyfibTate KOTOPOro HeThb
yAanaercs ¢ NOBepXHOCTU MOPCKOM BOALI NOA BO3ACMUCTBUEM TypbyneHTHOro
nepemeLmMBaHUa U NOBepXHOCTHBLIX BOJH. B npouecce aucnepcum HedTb
pasbueaeTca Ha Kansm pasnuyYHOro pasmepa, Yactb U3 KOTOPLIX U3-3a
TYpOYNeHTHOCTU NepeHOCUTCS B FNybUHY XUAKOCTU.

CuuTaeTtcq, YTO AUCNeprupoBaHUe NPoOUCXOAUT B OCHOBHOM U3-3a 06pyLueHUI
BOSH. Macca aucneprupyrollei HeTu onpeaenaeTcs Kak:

—.7
Qd — TE—-EE ﬂtfv EEE‘Tde &dﬂ A'J'I-: > -—\chtal V in water |
_Ejip':’ec:rs;zd ____-_____-_ T

>0l — \Water in oil 7 7 ) ; : - ~

25+

HexoTopbie kannum
BO3BpALLAFOTCA B MJIEHKY, HO N T

OTCTAFOT MO CKOPOCTU | / | ]

%8 09 1b 11




TToa mexaHUYeCcKum BO3AEUCTBUEM BOJIH Kanau BOAbI MOMYT 3aXBATLIBATHCS
HemTAHbLIM NATHOM, 06pasys 3MySIbCUU TUMA «BOAG B HEPTU>.

[na KaxAaoro TMNa HePTU CyLLecTByeT MAKCUMAbHO BO3MOXHBLIW NpOLEeHT
conepxaHus Boabl B HepTu emulmax. [1na pacyeta KonuyecTsa BOAbLL B HEPTU
NUCNOMb3yeTcs (popMynia U3 paboTbl

35

= Total V in water :
250 —Dispersed e e s e et e]
— Evaporated T —— :

—Water in oil

20+

10+

%8 d9 1iO 11

B4a3KoCTb U NNOTHOCTb NNEHKU
3aBUCAT OT KONUYeCTBA BOALI B HEU U
KONMYeCTBa UCNAapeHHOro BellecTBa U
PACCUYMUTBLIBAFOTCA HA KAXAOM Luare
NPOrpaMMBI
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MULTIARCHVES TOOL
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ChlIA daily raw Dec
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ChIA daily raw Nov
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Thank You

SSTANICHNY@MAIL.RU
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We are pleased to collaborate with YOU
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